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Current problems of arranging shelters
in educational institutions in Ukraine

Abstract. This study covered the issue of creating safe conditions for all participants of the educational process
in educational institutions in conditions of potential danger. The topic has become particularly relevant since 2022
as a result of the armed aggression of the Russian Federation against Ukraine. The arrangement of simple shelters
(fortifications) in existing school buildings is decided by state authorities, legislative structures, regional institutions, and
school administrations. The purpose of this study was to comprehensively examine the problem of creating a safe learning
environment, identify indicative research areas, establish legislative guidelines, and preventively assess the real needs of
protective structures to ensure the educational process at school. The study used the initial analysis of legal provisions,
general scientific methods, systematisation and generalisation of special information, empirical methods, the method of
expert assessments, factor analysis (for consideration of architectural solutions), and an interdisciplinary review of the
provisions of the educational process security. The stages of solving the problem of designing and building shelters in
educational institutions of Ukraine were outlined. The main factors in the formation of architectural solutions for shelters
and the safety of the educational process were identified as follows: legislative; organisational; architectural and planning;
engineering and technical; pedagogical; and daily. The scientific and pedagogical principles were addressed, the study
highlighted the modern trends and innovative models of school education that influence the architectural organisation of
school buildings. Planning solutions should provide for variant ergonomic organisation of the educational process, open
educational, communication, and recreational spaces. It was emphasised that the educational environment of a school
should consider security requirements. The study examined the case of a newly built school with a shelter for pupils and
teachers that has adequate conditions for learning. The practical value of the study lies in the possibility of applying
certain aspects and conclusions in the real design of educational institutions based on a comprehensive consideration of
security requirements
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INTRODUCTION

The main prerequisite for quality education is safety and
compliance with all measures to preserve the lives of
participants in the educational process. Law of Ukraine
No. 2145-VIII (2023), state programmes for the develop-
ment of the sector solve the strategic task of integration
into the European Education Area, and a systemic trans-
formation of Ukrainian education is underway to ensure
its new quality from pre-school education to higher ed-
ucation and adult education. The education system faces
global challenges in creating safe learning environments.
The Ministry of Education and Science of Ukraine engages
in organisational and informational activities, receiving
significant support from various international organisa-
tions and institutions, such as the United Nations Edu-
cational, Scientific and Cultural Organisation (UNESCO),
the United Nations Children’s Fund (UNICEF), the World
Bank, public and private organisations from different
countries, international foundations and communities.

Currently, scientific and practical positions have
been established for ensuring a safe school environment.
There have been significant developments in the educa-
tional sector of Ukraine aimed at optimising the activi-
ties of educational institutions in cooperation with the
authorities, in line with European traditions of public
administration (Danylenko & Larina, 2022). Additional-
ly, pedagogical teaching technologies have been updated
(Palamarchuk & Baranovska, 2018). The proposal of a ho-
listic educational space as the foundation for construct-
ing a strategy aimed at the advancement of contempo-
rary Ukrainian education is presented by R. Pavelkiv &
I. Petrenko (2021). This concept will offer pupils social,
emotional, and behavioural assistance in critical situ-
ations. A comparable comprehensive view of a secure
academic environment is supported in R. True’s (2020)
thesis at both the school and city district level. The key
elements of a safe school environment were identified
as follows: adherence to legislative norms, professional
safety standards, adequate training for staff, sufficient fi-
nancial resources for safety activities, heightened aware-
ness among all participants in the educational process,
appropriate school architecture and facility design, and
regular maintenance of facilities.

The architectural design of schools ought to compre-
hensively shape the educational environment, consider-
ing safety measures, contemporary practices of innovative
pedagogy and child-orientedness, as well as adapting ap-
propriate space for the full development of children. The
study conducted by N. Wright et al. (2021) focuses on the
significance of establishing communication between ar-
chitects and teachers when designing educational spaces.
The study emphasizes the concept of “flexible learning”,
adequate free space, incorporation of areas for both group
and individual activities, and the potential for functional
transformation of premises. The design of school space is
important for the organisation of the educational process
and the health of pupils.

&€ 82  Architectural Studies, 9(2)

In Ukraine, conditions are being created to promote
the experimental construction of new types of school
buildings and alternative educational institutions that em-
body the latest pedagogical concepts of integrated child
development. A condition for the functioning of a school
under increased external threat, for conducting classes in
a face-to-face format, is the provision of protective struc-
tures in educational institutions. An analysis of statistics
(Ministry of Education and Science of Ukraine, 2022a)
showed that the network of general education institutions
numbered 13,834 (as of 22.08.22), as a result of Russia’s
military aggression in Ukraine, the number decreased by
157, and 929 institutions were damaged. At the end of the
2022/23 academic year, 74.7% of secondary schools were
equipped with protective structures. All possible measures
are being taken to organise the educational process under
martial law; specifically, the security of school buildings
and grounds has been strengthened, the existing fund of
civil defence structures is being gradually brought into
readiness, and new facilities are being designed and built.

The Civil Protection Code (2023) serves as the primary
document governing the relationships aimed at safeguard-
ing the populace, the natural environment, and buildings
from emergencies. This Code outlines the proper function-
ing of the state’s civil protection system, defines the duties
and responsibilities of government and local authorities,
and stipulates the rights and obligations of citizens, insti-
tutions, and organizations. In the field of architecture and
construction, there exist regulatory documents such as the
State Building Regulations of Ukraine (SBR), State Stand-
ards, and Rules for the implementation of engineering and
technical methods of civil protection, which consider in-
clusiveness requirements, especially in the design of pro-
tective facilities for educational institutions.

Designing and modernizing schools to meet safety
requirements is a significant area of development in the
architecture of Ukrainian secondary schools. Significant
practical experience has been gained in determining opti-
mal functional parameters, flexible layout, and design of
common spaces and classrooms. In studying the problem
of safety of the educational process, it is necessary to con-
sider scientific and pedagogical positions: patterns and
content of school education; school science, education
management. The newest areas of updating school educa-
tion in Ukraine, in terms of integration into the European
educational sphere, are important, namely, the concept of
“Education 4.0: Ukrainian Dawn” in line with the level of
technical development of society (Ministry of Education
and Science of Ukraine, 2022d), the Concept of the New
Ukrainian School (NUS) (Reform formula, 2017).

The purpose of this study was a comprehensive
analysis of the factors that form a safe educational envi-
ronment and influence the modern architecture of school
buildings. It is necessary to determine the successive
stages of investigating the problem of educational safety,
establish a regulatory framework for school design, collect



and systematise empirical data, and analyse architectural,
and scientific and pedagogical practices in organising a
non-threatening school space.

MATERIALS AND METHODS

The study systematically applied certain steps: considera-
tion of the current security situation in Ukraine; clarifying
the urgency of the problem of arranging school shelters;
identifying the components of subsystems; determining
the structural elements of the research process; and con-
sidering possible ways and prototypes for designing shel-
ters in educational institutions. The research methodology
was determined by the legal provisions set out in the Laws
of Ukraine and some state documents adopted during mar-
tial law. During the hostilities in Ukraine, state services and
authorities have developed several recommendations for the
safety of participants in the educational process (Ministry of
Education of Ukraine, 2022b, 2022c; State Education Quality
Service of Ukraine, 2022). The Educational Ombudsman of
Ukraine (2022b) is responsible for school shelters.

The study of the problem of creating a safe space of an
educational institution is based on general scientific meth-
ods. The study applied theoretical analysis and synthe-
sis, systematisation and generalisation of facts about the
specifics of the functioning of civil defence structures and
their classification. The study required the identification of
key concepts such as safety, safe educational environment,
protective structures and facilities, and the educational pro-
cess. An analytical review of the regulatory positions on the
construction, arrangement, and operation of school shelters
in Ukraine was carried out to determine the design princi-
ples and features of shelters in educational institutions.

The methodological basis included a factor analysis
for the formation of architectural solutions for shelters and
the safety of the educational process. The general issue
of educational environment safety is divided into various
factors: legislative, organizational, architectural and plan-
ning, engineering and technical, pedagogical, and daily.
The legislative factor integrates the norms of the Laws
of Ukraine in the security, educational, architectural and
construction sectors. The organizational factor determines
the administration’s role in educational institutions, as
well as the rules and norms of behaviour for participants
during dangerous situations, including security methods
and means. This is compared with Israeli security practices
and Ukrainian experience. The architectural and planning
aspect of designing the school’s structure to meet safety
requirements aims to optimize functional areas, consider
contemporary forms of education, and provide comfortable
learning and recreational spaces for pupils.

The general classification of shelters includes five
main types of civil protection structures: shelter, radiation
shelter, dual-purpose structures, rapidly constructed struc-
tures, and simple fortifications. To determine their compli-
ance with the specific features of organising the educational
process in schools under conditions of danger, the study
uses the method of expert evaluation. Several independent
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experts from the architectural and educational sectors
were involved:

V. Nikolaichuk, chief architect of BUD-KONTUR pro-
jects in Khmelnytskyi. (BUD-KONTUR, n.d.);

T. Hazda, principal of Primary school No. 1 of Khmel-
nytskyi City Council (Primary school No. 1...,n.d.);

R. Harasym, Director of Secondary Comprehensive
School No. 48 in Lviv (Secondary comprehensive school...,
n.d.).

All individuals gave permission to be interviewed and
to disseminate the information provided during the inter-
view. Empirical data was important for determining the
real state of the school shelter at Primary School No. 1 of
the Khmelnytskyi City Council: photographs collected by
one of the authors, the results of interviews with teachers,
pupils, and their parents in the 2022/23 school year. The
experimental basis of the study is the project of a second-
ary school for 1,440 schoolchildren in Khmelnytskyi.

The suggested study constitutes the preliminary phase
of examining the issue of constructing shelters in Ukrain-
ian educational facilities. The study aims to comprehen-
sively analyse the problem, identify potential research ave-
nues, establish legislative recommendations, and evaluate
the proactive requirements for protective structures to se-
cure the academic process at school. The next stages of the
research are planned as follows:

detailed classification and assessment of the suita-
bility of protective structures for educational institutions
in terms of safety requirements, structural, planning, aes-
thetic, and other characteristics;

comparative analysis of architectural prototypes of
protective structures and measures to ensure the safety of
the educational process;

developing a conceptual model of the school repos-
itory, considering the impact of external and internal fac-
tors of influence, pedagogical and psychological aspects;

substantiation of design models of shelters for ed-
ucational institutions of different types and categories of
protection.

Open sources and publications on social media con-
firmed the importance of the safety factor in the school’s
architecture, clarified the difficulties and practices of or-
ganising children’s stay in the shelter, and revealed the
specifics of conducting classes during air raids.

RESULTS

The safety of citizens is guaranteed by the Law of Ukraine
No. 2469-VIII (2023), and civil defence structures are de-
fined as engineering facilities for protecting the popula-
tion from the impact of various hazards (emergencies, mil-
itary operations or terrorist acts) (Civil Protection Code of
Ukraine, 2023). Depending on the nature of the origin of
events that can cause emergencies (anthropogenic; natu-
ral; social; military), the classification of protective struc-
tures is presented:

A shelter is a sealed structure designed to protect
the public from hazards for an extended period. It enables
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the creation of conditions that safeguard against potential
dangers;

A radiation shelter is a non-hermetic protective
structure that can guard against ionising radiation in the
presence of radioactive contamination in the area, as well
as against conventional weapons;

Dual-purpose structures (above or below ground,
comprising separate parts) are designed or adapted to pro-
vide temporary shelter for the population.

Prefabricated defences that can be constructed
quickly from specific structures in compliance with build-
ing regulations.

Basic shelter (fortification) involves utilizing a cellar
or underground location as a temporary refuge for individ-
uals to decrease the potential for collateral harm.

In current practice, educational establishments usually
have basic shelters located in basements and on the ground
floor. Enclosed shelters are only found in exceptional cases,
such as in newly-built premises or when refurbishing for-
mer industrial sites. Shelters located directly in the edu-
cational institution will provide effective protection for
participants in the educational process. This is confirmed
by the conclusions of scientists and practitioners, as well as
the recommendations of experts (Shelter in an educational
institution, 2022).

A well-designed and well-equipped shelter offers an
opportunity to conduct in-person training according to
organizational requirements. This includes conducting
necessary briefings, training evacuations to the shelter,

and checking fire and engineering systems. If the shelter
is located in another building or next to a school, there are
risks to the life and health of children depending on the
time it takes to evacuate. The evacuation process should
be planned depending on the number of teachers, pupils,
school staff, and the nature and conditions of the security
situation.

The issues of equipment, conditions of functioning of
civil protection structures are important, and they are reg-
ulated by the established norms (Shelter in an educational
institution, 2022) and the passport of the protective struc-
ture. It should take 12-24 hours to make them ready for
their intended use. In times of danger, the following can
be used to shelter the population as dual-purpose struc-
tures and basic shelters: underpasses, subway stations,
all types of tunnels; constructed underground facilities of
the pit type; inactive defence facilities and bases; under-
ground cavities for various purposes; basements, ground
floors, and first floors of buildings; other facilities suitable
for sheltering the population (Order of the Ministry of In-
ternal Affairs of Ukraine No. z0879-18, 2022; Resolution of
the Cabinet of Ministers of Ukraine No. 138, 2023).

The problem of architectural solutions for shelters
and the safety of the educational process should be con-
sidered as a system of identifying current needs, consider-
ing the experience and best practices of various industries
and institutions in the interaction of the following factors
(Fig. 1): legislative; organisational; pedagogical; daily; ar-
chitectural and planning; engineering and technical.

ARCHITECTURE OF SCHOOL SHELTERS

formation factors

|

l

LEGISLATIVE

|

ORGANIZATIONAL

|

PEDAGOGICAL

|

DAILY

|

ARCHITECTURAL AND PLANNING

ENGINEERING AND TECHNICAL

Figure 1. Structuring the problem of school shelter architecture

Source: compiled by the authors of this study

Legislative factor. It establishes norms and proce-
dures for all participants in the educational process. The
situation of a state of emergency and military operations
is regulated by the Civil Protection Code of Ukraine (2023),
Law of Ukraine No. 2145-VIII (2023) and regulatory doc-
uments that cover important tasks of ensuring the safety
and health of the population (Decree of the President of
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Ukraine No. 392/2020, 2020). The norms for regulating
the educational process of the school are set out in Law of
Ukraine No. 2145-VIII (2023), Law of Ukraine No. 463-1X
(2023), specifically, the right of pupils to safety in educa-
tion. The safe educational environment of an educational
institution is defined as a set of conditions for excluding
the possibility of physical, property and/or moral harm to



pupils, and the head of the institution is responsible for
this (State Education Quality Service of Ukraine, 2022).

The financial issues of equipping shelters under the
state decentralisation programme can be resolved at the
expense of the budget of the communities that are the
founders of educational institutions. An educational sub-
vention of UAH 1.5 billion from the state budget was allo-
cated to local budgets exclusively to provide safe conditions
in general secondary education institutions (Resolution of
the Cabinet of Ministers of Ukraine No. 419, 2023), and
rules and procedures for obtaining funds for the repair or
construction of school shelters were established (Creation
of shelters..., 2023). At present, funding for upgrading the
material and technical base, which does not include rou-
tine repairs and the construction of shelters, is a problem.

The design and construction of civil defence structures
for educational institutions is subject to the provisions of
urban planning legislation, State Building Regulations and
legislative documents on safety and accessibility of facil-
ities for people with limited mobility, high-quality engi-
neering and technical civil defence measures, and compli-
ance with fire safety requirements:

State Building Regulations of Ukraine V.2.2-3:2018
(2018) regulate the design and reconstruction of buildings
of all types of educational institutions and contain require-
ments for the development and functional zones of sites,
requirements for space-planning solutions for all groups of
premises, a set of engineering, technical and sanitary-hy-
gienic standards;

State Building Regulations of Ukraine V.2.2-5-97
(1998) substantiate the design and reconstruction of pro-
tective facilities as the main means of collective protection
of the population, and specify the design standards for
dual-purpose protective facilities;

State Building Regulations of Ukraine V.1.2-4:2019
(2019) define the scope and content of measures for vari-
ous defined categories of facilities according to the zoning
of the territory by the level of potential danger (means of
mass destruction, possible accidents and anthropogenic
disasters);

State Building Regulations of Ukraine V.2.5-56:2014
(2015) and State Building Regulations of Ukraine V.1.1.7-
2016 (2017) establish general fire safety requirements for
houses, buildings and structures of any purpose aimed at
limiting the spread of fire between and within buildings,
ensuring evacuation and rescue of people, extinguishing
fire, and applying fire protection systems.

The norms for providing educational institutions with
shelters were established by Ukrainian legislation only in
2018 (Order of the Ministry of Internal Affairs of Ukraine
No. z0879-18, 2022), before that there were no direct in-
structions in the regulatory documents. The design of pro-
tective structures was envisaged in buildings in potentially
hazardous areas, e.g., near nuclear power plants.

Organisational factor. Determines methods and
ways to ensure the functioning and requirements for
the arrangement of shelters, appropriate actions of the
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administration of educational institutions, involvement of
necessary services and technical services. It is important to
create the safest possible conditions for all participants in
the educational process, which is facilitated by joint efforts
of the authorities and the administration of educational
institutions. For this purpose, an algorithm of actions for
preparing protection facilities and training the population
in the event of emergencies was introduced (Resolution of
the Cabinet of Ministers of Ukraine No. 444-2013-p, 2023).

The main tasks to be solved by the heads of educa-
tional institutions are identified (State Emergency Ser-
vice of Ukraine, 2022): 1) to make the existing protective
structures ready for use; 2) to calculate the full quantita-
tive need for shelter for all participants in the educational
process; 3) in the absence of protective structures on the
balance sheet of the educational institution or when an ad-
ditional need for them is established: to initiate a survey
of existing structures and premises; to ensure the creation
and arrangement of the simplest shelters on the territory
of educational institutions; to determine the possibility of
using the protective structures of other business entities
for shelters.

To organise in-person training, the capacity of the
shelter must be considered. Schools draft the appropriate
timetable, adjusting the number of children, and some
classes attend school on different days. Various forms of
education are combined - full-time, distance (using IT
technologies and online access in areas close to the combat
zone), family and external; multi-times and mixed modes
of attendance. The requirements for the organisation of
training of educational institutions emphasise that par-
ticipants in the educational process should receive full in-
formation about the location of protective structures and
know the rules of conduct while in the shelter (Ministry of
Education of Ukraine, 2022c). Each educational institution
should develop an individual algorithm for dealing with
the air raid alert. The security situation at a school depends
on the territorial location, number of people, location of
the shelter, age of pupils (primary/secondary school), etc.
It is recommended to set up a universal communication
channel and provide instructions. It is proposed to use pre-
ventive measures to identify possible risks, an individual
approach to pupils (Hamilton-Ekeke, 2017), and strive to
create a positive school climate with relationships of trust
and respect between pupils and staff.

The Specialist in Security project was launched in
Ukraine to improve the safety of the educational envi-
ronment, including the prevention of possible negative
phenomena and any dangerous incidents. A security spe-
cialist in the educational environment is an official of the
executive body of a village, town, city, or regional council
whose knowledge and skills correspond to current security
challenges. When performing official duties in education-
al institutions, the specialist directly interacts with pub-
lic authorities, police and rescuers, school administrators
and staff; parental self-government bodies; public organ-
isations, monitors the state and compliance with safety
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standards at school. Requirements for a specialist — a citi-
zen of Ukraine over 21 years of age, higher education, spe-
cialised training (Ministry of Internal Affairs of Ukraine,
2021). It is worthwhile to examine Israel’s approach to
school security where schools are well-protected against
armed and terrorist attacks due to clear organizational
guidelines amidst the country’s conditions of war, weap-
on legalization and use. The administration’s actions to
ensure the security of educational institutions are guided
by the 2012 Circular (Education Ombudsman of Ukraine,
2022a), specifically, to protect against possible explosive
devices in the building or on the school grounds, shooting
or seizure of the educational institution.

Schools with more than one hundred pupils are pro-
vided with a professional security guard, whose functions
are much broader than those of similar school guards in
Ukraine. Schools and other educational institutions in
Ukraine can have two types of security guard positions. The
first is to protect and prevent damage to school property,
maintain order, and prevent the introduction of explosive
devices and other suspicious objects. However, such guards
(positions of security guard, janitor, duty officer, etc.)
are not responsible for the complete safety of pupils and
teachers, and in problematic situations they are obliged to
call the police. The second type is an employee of a secu-
rity company who works directly to protect children and
school staff. The educational institution concludes a rele-
vant agreement (Law of Ukraine No. 4616-VI, 2022).

In Israel, security guards are trained according to police
standards, and their main responsibilities include: morn-
ing checks of the school grounds before classes to identify
suspicious persons, objects, and vehicles; regular checks of
the school during school hours; control of the area near the
entrance gate and response to emergencies; and control of
access routes to the school. No unauthorised access is al-
lowed, and the entrance gate is locked. The security guard
registers unauthorised persons and cars entering the terri-
tory (Education Ombudsman of Ukraine, 2022a).

The Israeli police establish three states of security in
educational institutions and security enhancement (Edu-
cation Ombudsman of Ukraine, 2022a):

standby mode, in which daily security activities are
performed;

alert mode during the preparation for the holiday
season, which requires additional instruction of the guards;

lert status in a situation when the security system
is preparing to prevent hostile subversive activities, addi-
tional measures are to be taken, and police patrols are to
be increased.

During martial law in Ukraine, clear instructions and
rules of conduct for participants in the educational process
during air raid alerts in various situations have been devel-
oped and are being implemented. The shelter should be left
in an organised manner after the air raid warning signal
or in case of a sudden life-threatening emergency (Educa-
tion Ombudsman of Ukraine, 2022b; Ministry of Education
of Ukraine, 2022). If the air raid alarm catches parents and
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children on their way to or from an educational institution,
it is important to plan and follow a specific route in ad-
vance and identify shelters along the route that can be used
in the event of a danger signal.

Schools in Ukraine often organise meetings between
pupils and the military, military volunteers and doctors
to discuss possible dangerous situations and answer chil-
dren’s questions. The soldiers (often graduates of this
school) lecture on behaviour in dangerous situations, first
aid rules in case of need, self-preservation practices; ways
to overcome panic, maintain a stable emotional state in
dangerous situations; and handling dangerous objects.
Apart from telling stories, a military officer or veteran can
also conduct classes on tactical medicine in middle and
high schools (Lykhovyd, 2023).

A separate topic is explaining the rules of conduct in a
shelter. Evacuation is carried out along an established safe
route (with preliminary training) to a particular designated
location, and the same rules apply to the return evacuation
back to the classrooms. Teachers accompany pupils to the
shelter, prevent panic, check the number of pupils, ensure
that they are seated in the designated places, and offer
various activities in the shelter. It is forbidden to: move
around the room unnecessarily; enter technical rooms;
unauthorisedly switch on or off special equipment units
(State Education Quality Service of Ukraine, 2022; Pres-
entation “Rules..., 2023).

The educational institution develops all possible tra-
jectories for different age groups of children to move to the
shelter from different parts of the territory, accompanied
by teachers and responsible persons — from classrooms,
the school yard, classes are suspended. The school health
worker must be able to reach the designated location
quickly and be prepared to provide all types of first aid and
psychological support.

Pedagogical factor. The project is aimed at creating a
comfortable educational space, integrated modern design
according to current trends in school pedagogy. The bench-
mark is the NUS Concept, which envisages the introduction
of a person-centred model of education based on the ideol-
ogy of child-centredness, aimed at new quality results: the
acquisition of competences, the ability to acquire and use
knowledge in solving educational and life problems, and
the unlocking of pupils’ individual potential to form a suc-
cessful, independent personality (Reform formula, 2017).

It is planned to change the spatial and subject envi-
ronment, programmes, and teaching aids. The school space
should be maximally adapted to the introduction of new
approaches to teaching based on the pedagogy of partner-
ship in organising dialogue communication, interaction
and cooperation between teachers, pupils, and parents.
There is a variant ergonomic organisation of the classroom
space, open educational spaces (Scott, 2010; Dudek, 2012).
The author outlines the introduction of innovative educa-
tional technologies for activating the pupil’s cognitive in-
dependent activity, learning through research, preference
is given to teaching methods based on cooperation and



joint activities (games, projects — social, research, experi-
ments, group tasks, etc.), the possibility of studying in mul-
ti-age subject or interdisciplinary groups (Shchekatunova,
2013). The implementation of the school education reform
is ensured by the New Educational Space social project
based on the following principles: motivating space and
creativity; technological efficiency; energy efficiency; and
inclusiveness (New educational space, 2019).

In planning school shelters, it is important to combine
flexibility and stability through appropriate zoning to allow
for effective education in the shelter. The flexible organisa-
tion of the space will allow for rapid changes depending on
educational situations and include various forms of work
(Ernst, 2007). The principle of stability provides the basis
for learning activities, and in space planning it means the
presence of stable zones and elements. The mobile ele-
ments of the arrangement will provide the possibility of
quick reorganisation, first of all, the arrangement of pupil
workplaces in the shelter, not only as standard tables and
chairs, but also a variety of group and individual work (sit-
ting, standing, even lying down), communication and rest.
Conventional forms of teaching should be supplemented
by conversations and discussions in a circle, free arrange-
ment of pupils, which can be on the floor; for group work,
furniture can be grouped. This method will reduce stress
levels and provide positive emotions during the children’s
forced stay in the shelter.

The newest concept Education 4.0: Ukrainian Dawn
(2022/23) is designed to meet the contemporary challenges
as a poly-model lifelong education based on personalised
content that meets the human resource requirements of the
Generation 4.0 industry (Ministry of Education and Science
of Ukraine, 2022d). It envisages the transformation of edu-
cational institutions in the integration of technical achieve-
ments and experience of innovative pedagogy - independ-
ent, accessible and inclusive learning, problem-based and
collaborative learning, and pupil-centred learning. The
priority tasks are to provide schools with functional in-
frastructure and shelters, and to reconstruct educational
institutions.

The development of Ukraine’s education system in the
post-war period envisages the transformation of the se-
curity sector of education according to the North Atlantic
Treaty Organisation (NATO) doctrine, the development of
educational infrastructure with the mandatory construc-
tion of shelters during the restoration of damaged and
construction of new schools, the creation of modern ed-
ucational institutions that will provide appropriate condi-
tions for obtaining quality education at the level of world
standards (Education of Ukraine..., 2022).

Daily factor. Determines the necessary equipment for
the organisation of school shelters, equipment for their op-
eration in times of danger, to ensure the possibility of con-
tinuous stay in them for at least 48 hours according to the
estimated number of all employees, teachers, and pupils of
the institution. Regulatory documents and recommenda-
tions provide a list of property needed to equip a protective
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structure, a minimum list of medical supplies for primary
care, etc. (Ministry of Education of Ukraine, 2022c). An
additional requirement is the availability of special items
for evacuation, sealed buckets for faeces and waste, and
hygienic toilet bags. Each pupil has their own evacuation
backpack, which will contain an information tab: surname,
child’s name, date of birth, address, parents’ contacts,
child’s photo, family photo with signatures, blood type and
Rh factor. Parents pack the necessary things according to
the recommendations provided, as a rule, these are warm
clothes, long-term storage products, and water.

Architectural and planning aspect. Updating the
school’s structure to comply with safety requirements in-
volves improving functional areas while creating comfort-
able and healthy conditions for pupils to learn and relax.
Modern trends in school architecture should be considered,
including free space planning, mobile distribution of learn-
ing, communication, and recreation areas, modern interior
design tools, and active interaction between the building
and natural elements (Kovalska, 2010; Shmelova, 2021).

The functional organisation of the school space em-
bodies the latest forms and methods of organising the ed-
ucational process:

multifunctional use of school premises, integration
with other institutions — sports facilities, food outlets, lei-
sure centres, etc;

Individualisation of education requires the creation
of specialised premises for various educational services in
the school structure - a cluster spatial organisation con-
sisting of separate premises united by a common commu-
nication space into a single object is advisable;

group method of teaching in a constant change of the
size of educational groups — micro groups (1-3 pupils), me-
dium groups (class), large groups of pupils;

Intensification of the educational process using mod-
ern technical teaching aids.

The school’s educational functions are expanding
and modifying alongside the increasing role of research
and experimental learning, and the use of latest technical
means. This reflects a new type of universal open space,
consisting of open lecture halls, coworking spaces, labora-
tories, and media libraries. These spaces form the core of
the school’s planning structure and can be combined with
the learning areas situated around it through transforma-
tion. The variable construction of the educational process
requires maximum flexibility of the planning structure of
the school building in the ability to quickly change the size
and shape of classrooms, and mobility of functional links
(Almeida et al., 2015; Chuhai, 2021). The inclusion of shel-
ter space in the educational process and the development
of different ways of using it on a daily basis have signifi-
cant potential in this regard. The prospect of using school
shelters in peacetime can be based on various functions,
such as sports activities, labour or artistic training, and
creative activities. The standard procedure is to organise
a shelter on the ground floor or basement, or alternatively,
on the first floor of the building if there are surrounding

Architectural Studies, 9(2) 87 »



< Current problems of arranging shelters in educational institutions in Ukraine

structures. This must consist of at least two emergency
exits, one of which must be designated specifically for
emergency use. Other requirements relate to engineering
networks, bio-toilets in the absence of sewage, and the
geometry of the premises with the calculation of the area,
necessary things and items.

Fire safety regulations for educational institutions in
Ukraine are crucial, particularly regarding adherence to
maintenance requirements for the premises and deter-
mining the quickest evacuation routes and exits to the
designated safe zones (Order of the Ministry of Education
and Science of Ukraine, 2016). Primary fire extinguishing
equipment, external and internal fire water supply sys-
tems, fire automation and alarm systems are required. The
location of fire extinguishing equipment and the plan for
evacuation from the shelter should be visible and accessi-
ble. Non-flammable, secure materials should be used in the
furniture and equipment situated within the shelter. It sets
out the rules for organising evacuation, preventing panic,
and the priority actions to evacuate people.

Universal school design should establish equitable use
of space by all user groups in the physical accessibility of
school elements; attractive design of premises and sur-
rounding area; ensuring safety in the school for all chil-
dren, teachers, visitors (Ford, 2007; Dudek, 2012). Accord-
ingly, greater attention should be paid to the entrances to
the protective structure, which should provide free access,
sufficient capacity, inclusive requirements, and door tight-
ness. The school management should ensure that: promi-
nent and clear fire safety instructions are posted, evacua-
tion plans and signs are clearly visible; and that evacuation
through windows is possible (free opening, no bars).

Engineering and technical factor. The safety archi-
tecture of schools combines the positions of regulatory
documents of state structures and organisations of Ukraine
on the design, maintenance of communications of protec-
tive structures, engineering networks, engineering and
special equipment, life support systems, and flood protec-
tion. Recommendations for the maintenance and operation
of storage facilities define the rules for the arrangement
of ventilation systems, diesel power plants and electrical
equipment, water supply, sewerage and heating systems,
communication and warning systems (Order of the Minis-
try of Internal Affairs of Ukraine No. z0879-18, 2022).

The design of engineering and technical civil protec-
tion measures in case of emergencies is guided by the State
Building Regulations of Ukraine according to the zoning of
the territory by the nature and scale of possible anthropo-
genic accidents and disasters, as well as military situations
(State Building Regulations of Ukraine V.1.2-4:2019, 2019).
The project documentation includes a separate section on
these measures for planning and development projects and
individual architectural objects. To ensure normal living
conditions for the population, it is necessary to maintain
acceptable levels of air gas composition, ionising radia-
tion and protection against hazardous chemical and bi-
ological substances in the storage facilities. To protect
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against airborne shock waves during military events, shel-
ters should be equipped with additional protective devices:
shutters, protective partitions, overpressure valves, etc. The
defence structure must be equipped with high-quality light-
ing, and there are certain requirements for electric lamps.

According to the information provided by experts dur-
ing the interviews, the main area of reconstruction of base-
ments and equipment of shelters in them is engineering
networks - repair of water and sewage systems, ventilation
systems, electrical networks, thermal modernisation, and
waterproofing of foundations. Additionally, generators
are installed, and the basement’s power supply network
is changed to switch to an additional source during power
outages. A frequent problem is the lack of windows in the
basement, which requires additional installation of venti-
lation equipment. The vast majority of basements did not
have sanitary rooms — they were either completed or bio-
systems were installed.

The practice of implementing school shelters in
Ukraine. It is illustrated on the example of the general sec-
ondary education institution “Primary School No. 1 of the
Khmelnytskyi City Council”, commissioned in 2021 on the
eve of Russia’s military invasion of Ukraine (the BUD-KON-
TUR project). The school is designed for 810-820 pupils in
grades 1-4 and has a shelter for 960 people, which meets
the requirements of the time (Primary school No. 1..., n.d.).

Architectural solutions are integrated with the sys-
tem of educational activities of pupils, which develops
skills and abilities in all educational areas, applies active
teaching methods, introduces information technology,
and combines learning and life skills. Safe and comfort-
able conditions for studying and working were created in
the building and on the territory of the institution (Fig. 2).
The school’s layout is in keeping with the nature of the
site and its surroundings, combining classrooms, a gym, a
food block, a medical block and other regulatory areas and
premises. For active developmental learning, the school
has computer labs, language rooms, an assembly hall and
a choreography room, a gym, club rooms, a library, and a
media library. The classrooms are of a larger size (80 m?)
and are equipped with modern multimedia facilities. The
facility has three floors, two lifts. Inclusivity requirements
were met, and as of 2023, 17 pupils with special needs are
able to study freely.

The basement floor contains a specially equipped
shelter that allows the educational process to continue in
the face of danger. For first-graders, there are stationary
classrooms, while other pupils are free to use the play and
recreational areas. For longer stays, there are two-level
bunk beds. The dining hall offers serving meals to pupils
in rotation. The shelter has a first-aid post, bathrooms and
a bathroom for people with limited mobility. All the engi-
neering and technical requirements for power supply and
ventilation, including offline, have been met. One of the
disadvantages is the lack of a heating system for a comfort-
able stay of schoolchildren in winter, which is planned to
be completed.
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Figure 2. School in Khmelnytskyi
Notes: a - training areas; b — areas of long-term stay; c — sanitary, technical areas
Source: photo by P. Dumnych (2022)

An example of a school project with a shelter. The
projected school in Khmelnytskyi (BUD-KONTUR project
with the participation of one of the authors) has a capacity
of 1,470 pupils and consists of a gymnasium (750 pupils)
and a lyceum (720 pupils). According to the State Building
Regulations, the following functional groups are provided
for (Fig. 3): educational and educational-production

premises, a sports and fitness block with changing rooms, a
library, a media library, club and entertainment facilities, a
catering unit, medical care rooms, administrative and ser-
vice premises, auxiliary and utility rooms (State Building
Regulations of Ukraine V.2.2-3:2018, 2018). According to
the project, the school has four floors, full inclusivity, four
lifts, and a sufficient number of communications.
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Figure 3. Functional diagram of the designed school

Source: materials from BUD-KONTUR (n.d.)

The basement floor houses a radiation shelter for 2,500
people for pupils and teachers, and additional areas for res-
idents of the surrounding residential buildings. The entire
basement space is divided into five separate fire compart-
ments, and six external exits are equipped with special
gateways with safety doors. The shelter’s layout is based
on a corridor scheme that combines common spaces, class-
rooms, food and cooking areas, storerooms, and storage for

contaminated outerwear. Six sanitary blocks with toilets,
three medical posts and a separate medical centre with a
treatment room were designed. In peacetime, the shelter
can be used as a training range (Fig. 4). A separate technical
unit for the diesel power plant, additionally isolated in case
of an anthropogenic disaster, makes it possible to provide
the school with electricity for 48 hours. All the necessary
engineering solutions are provided.
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Figure 4. Planning of the projected school

Notes: a - floor plans; b — basement shelter plan
Source: materials from BUD-KONTUR (n.d.)
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The structural design of the building ensures the
strength, rigidity, and stability of the building. The shel-
ter’s reinforced strength is provided by pile foundations,
monolithic reinforced concrete floor and column elements,
and precast concrete walls of the underground part. In the
world practice of shelter architecture for educational insti-
tutions, different approaches are used depending on the
current security needs of the region: free-standing con-
crete ground shelters of various capacities (Israel, bomb-
ing protection); reinforcement of enclosing structures with
metal (USA, tornado protection). In the event of natural
disasters (floods, earthquakes, storms), schools often serve
as temporary shelters for residents.

Schools in Europe and the United States built in the
second half of the 20% century often had built-in bomb
shelters. One example is the Abo Elementary School in Ar-
tesia (New Mexico, USA), built in 1962, most of the build-
ing is underground, as a shelter for pupils and citizens in
case of nuclear war or other disaster for 2,160 people, with
the possibility of holding classes (Abo School, 2013). The
building’s concrete walls and structures were reinforced,
the reinforced concrete floor serves as the basis for an out-
door sports ground on the roof, and three external exits
were equipped with steel security doors. Inside, there are
classrooms, rest rooms, and storage rooms for food and wa-
ter supplies, all the necessary things, air filtration systems,
emergency power supply, disinfection, and fire protection.
The school’s layout is rectangular, with two corridors with
access to classrooms and exits at the ends. There is a large
multifunctional room, administrative offices, toilets, and
a cafeteria. Today, the school is not functioning and is a
tourist attraction.

On the territory of Ukraine, stationary bomb shelters
of that time were built separately — on the territory of a
university campus, often in residential areas, or integrated
into industrial facilities. At present, it is possible to con-
sider the need for their reconstruction depending on the
condition of the facilities.

DISCUSSION

It was established that the creation of a safe learning en-
vironment is an important area of architectural science
and practice. The architectural principles of school space
organisation have been sufficiently researched in terms of
functional parameters and groups of rooms, communica-
tion zones (Curtis, 2003; Kovalska, 2010). The development
of a model of territorial educational complexes for basic
and additional education of children with an expanded
range of services (Kovalska et al., 2019) contributes to a
more economical use of the territory but imposes addi-
tional security requirements.

The study by D. Domalewska et al. (2021) compared the
individual perception of safe educational space by pupils
in Poland and Vietnam. The results showed that neither
gender nor family context influenced pupils’ sense of safety
at school. However, the feeling of safety is largely related
to nationality and personal role models in a potentially
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dangerous environment. This issue requires further study
in terms of designing shelters in school buildings to con-
sider cultural and regional traditions and the individual
characteristics of different age groups of children.

Studies of school safety as a complex and multidimen-
sional phenomenon are constructive (Massey-Jones, 2013).
Positive outcomes can be achieved by integrating the fac-
tors of the learning environment and the risk management
process (Savolainen, 2023). Additionally, the significance
of fire safety in schools, specifically using non-flammable
materials in the construction, providing adequately wide
passages and unobstructed spaces for evacuation, is high-
lighted in relation to creating a secure physical learning
environment. The author has built a model of safe educa-
tional institutions of a cyclic type, which shows the process
of risk management, analysis of safety information to build
a safer school environment. The merging of the pedagog-
ical, psychosocial, and physical environment has interest-
ing implications for the design of new buildings in light of
online learning and new pedagogical solutions.

Clarification of the concepts of safety and security, as
well as their role in creating a comfortable environment
for the physical, emotional and social well-being of pupils,
considering environmental safety factors (Mubita, 2021)
correlates with the findings of the study on the direct im-
pact of the school’s architectural design on children’s de-
velopment, and the issue of school safety and security is a
priority. Pupils and teachers need to feel safe, which will
allow them to focus their energy on learning and creativity,
and to test the latest pedagogical methods.

The notion of learning safety is viewed as a responsi-
bility of school management and educational authorities,
which is based on exploring organisational and managerial
practices to enhance individual and collective well-being
in British schools. This study draws from the research of
A.D. Vicario & J.G. Sallan (2017) and employs a compara-
ble data collection methodology entailing structured in-
terviews with school principals, occupational safety, and
health specialists, along with teaching and non-teaching
personnel, and consultation with family focus groups and
experts. This study focuses on legislative norms and rec-
ommendations and their implementation in architectural
practice.

The methodology of data collection is described in de-
tail in D. Nwobodo & U.I. Maria (2017) - a checklist and
questionnaire on security and security management in
public secondary schools, the results were verified by three
experts. The conclusion is the need for additional staff
training, strengthening the material base of school pro-
tection, reconstruction of buildings with the installation of
additional equipment, which coincides with the identified
engineering aspect of the study.

In a study of ways to improve safety in US schools
(Jagodzinski, 2019), the method of interviews with par-
ents, teachers, and staff was also used to model safety
strategies. The author offers 17 recommendations that
are important for both school leaders and architects. The
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recommendations include structural and technical aspects
of individual building elements, specifically, ballistic re-
sistant glazing of windows, arrangement of evacuation
entrances, fencing of the territory, and other details. Spe-
cial attention is paid to the organisational aspect — the de-
velopment of a comprehensive emergency response plan
for different types of emergencies, unique to each school.
Mandatory training with simulated rescue from fire, de-
struction and other situations, involving professional con-
sultants, and media information. A clear protocol for the
actions of all participants in the educational process dur-
ing an emergency should be developed and made available,
which should be ensured by an appropriate and convenient
layout of the school building and grounds.

The interdisciplinary analysis points to the importance
of a comprehensive consideration of the problem of a safe
educational environment at school, establishing a correla-
tion between the planned actions of pupils in an emergency
and the layout of the school building and territory, plan-
ning possible risks and methods of their elimination. To
develop architectural principles for modelling an optimal
school space, it is important to rely on practical experience
and scientific positions from various fields - pedagogy and
psychology, school administration, medicine, construction
and engineering technologies.

CONCLUSIONS

In line with the strategic objective of integrating into the
European Education Area, a systemic transformation of ed-
ucation is occurring to guarantee its enhanced quality from
pre-school to higher and adult education. The Russian
Federation’s military aggression towards Ukraine since
2022 has brought up the issue of establishing safe condi-
tions for all participants in the educational process. State
authorities, legislative structures, regional institutions and
educational institution administrations are addressing this
matter. The prospects for the development of Ukraine’s
education system in the security and defence sector are to
comply with NATO doctrine, build educational infrastruc-
ture with mandatory bomb shelters during school recon-
struction, and create modern educational institutions that
meet international standards.

The study identified the stages in the design and con-
struction of shelters in educational institutions in Ukraine:
1) comprehensive examination of the issue of establishing
a secure learning environment. It identifies key areas for
research and sets forth legislative guidelines. Additionally,

in-depth comparative analysis on architectural prototypes
of protective structures, as well as measures to guarantee
the safety of the educational process; 4) development of
a conceptual model of a school shelter; 5) substantiation
of design models of shelters for for educational institu-
tions of various types and categories of protection. At the
first stage, the problem of forming architectural solutions
for shelters and the safety of the educational process is
structured in the allocation of factors: legislative; or-
ganisational; architectural and planning; engineering and
technical; pedagogical; and daily.

Acceptable types of civil protection structures were
documented; in Ukraine, the most relevant is the provi-
sion of simple shelters in basements and ground floors
of school buildings. The future plans include the design
of full-fledged shelters and radiation protection shelters.
Taking into consideration scientific and pedagogical prin-
ciples, contemporary trends, and innovative models of
school education, state initiatives for the enhancement of
school education dictate that schools’ architectural organ-
ization must comprehensively create an educational mi-
lieu while adhering to safety regulations. The focus is on
creating a comfortable educational space, modern design
and content. Planning solutions should provide for variant
ergonomic organisation of the educational process, open
educational, communication, and recreational spaces.

When designing school shelters, it is crucial to adhere
to all regulations and guidelines set by law and the rel-
evant authorities. It is also important to determine the
most suitable functional zoning of the area to ensure a
safe and comfortable environment for children, includ-
ing facilities for classes, leisure activities, meals, and any
other potential requirements. The results of the empir-
ical study of the completed facility and the school pro-
ject showed the importance of an integrated approach to
the architectural solution of the educational institution,
considering innovative methods of educational activities
and current safety requirements for all participants in the
educational process.

The study considers only the main aspects of shelter
construction in Ukrainian schools, given the lack of experi-
ence in designing full-fledged protective structures. How-
ever, a more detailed study of the experience of the actual
operation of basement spaces in schools in Ukrainian cities
in 2022/23 is planned in further research on the topic.
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AKTyanbHi npo6nemMmn obnawiTyBaHHS YKPUTTIB
y 3aK/lagax ocBiTH YKpaiHU

AHoTauiq. B cTaTTi posIISIHYTO MPo6IeMy CTBOpPeHHs Ge3MeuHuX yMOB i BCiX YUaCHUKIB HABUAJIbHOTO MPOIIECY
y 3aKIaJax OCBiTM B yMOBax IOTeHILiitHOi Hebesmnekyu. Tema cTajia 0COOGAMBO aKTyaabHOIO Bin 2022 poKy BHACTIOK
36poiiHoi arpecii pociiicbkoi denmepanii mpotu Yrpainu. O6mamITyBaHHSI HAMMIPOCTIMIMX YKPUTTIB (bopTudikamiitHmux
CTIOpY[) B iCHYIOUMX MIKIIBHUX OYHiB/ISX BUPILIYETHCS OEPsKaBHMMM OpPTaHaMM BJIaIy, 3aKOHOLABUMMM CTPYKTYpaMu,
perioHaJIbHMMM iHCTUTYLIiSIMM Ta aAMiHiCTpallis MM HaBYa/IbHUX 3aK/1aiB. MeTOI0 JOC/TiI)KeHHS € KOMIIEKCHE BUBUEHHS
npob6ieMu CTBOpPeHHST 6e3MeYHOr0 HaBUaTbHOIO CepeOBMINA, BU3HAUEHHSI OPi€HTOBHUX NOCTiIHUIIBKMUX HAIPSIMKIB,
BCTAHOBJIEHHSI 3aKOHOIaBUMX OPiEHTUPIB, TPEBEHTMBHA OLliHKAa peaJbHUX MMOTPeb 3aXMCHUX CIIOPYL, AJis 3abe3MeueHHs
HaBYaJIbHOTO TPOLIECY IIKOAM. BMKOpMCTAHO BUXiJHMII aHasli3 HOPMAaTMBHO-TIPAaBOBMX IOJIOKEHb, 3arajlbHOHAYKOBi
METOIM, CUCTEMATHU3Allisl Ta y3araJbHEHHS CIeliaJibHOi iHpopMmallii, eMITipuuHi MeTOAM, METO/, eKCITIEPTHUX OI[iHOK,
daxkTopHMit aHAMi3 (IS PO3ISAY apXiTeKTypHMX pillleHb) Ta MDKIMCUMIUIIHADHUIT OIS TIONIOXKEeHb O6e3MeKu
OCBiTHBOTO TIpolecy. OKpecieHO eTanu BUpilIeHHS MMpo6ieMy MPOEeKTYBaHHS Ta OYHiBHUIITBA YKPUTTIB y 3aKiIagax
ocBiTu Ykpainu. BusHaueHo ocHOBHi dakTopyu GopMyBaHHS apXiTeKTYpHUX DillleHb YKPUTTIB Ta 6e3MeKu OCBITHbOTO
Mpoliecy: 3akOHONABUMIL; OpTraHizaliliHuii; apXiTeKTypHO-IUIaHYBaJIbHMIL; iH)KeHepHO-TeXHIiUYHMIL; TelaroriuHuii;
MobOyTOBUIL. YBary NpuJieHO HAyKOBO-TIeJaroriyHMM MPUHIUIIAM, CYIaCHUM TeHAEHI[isSIM Ta iHHOBAL[iiHMM MOJesIM
MIKiIbHOTO HAaBYaHHS, SIKi BIUIMBAIOTh HA apXiTeKTypHY OpraHizalilo MmKiIbHMX OyamiBesnb. IlnaHyBadbHi pillleHHS
MOBMHHI IepenbavyaTyi BapiaHTHY eproHOMiYHY OpraHisallilo HaBYaJabHOTO IIPOIIeCy, BiIKpUTi OCBITHi, KOMyHiKaIliliHi
Ta pekpealiiiHi mpocropu. IlizkpecnaeHo, 1[0 OCBITHE cepeloBMIIE IIKOIM MMOBMHHO BPaxOByBaTM BUMOIU Ge3neku. V
IOCTiIKeHHI PO3IISIHYTO MPUKIIAZ, HOBO36YIOBAHOI LIKOAM 3 00JaLITOBAHUM YKPUTTSIM JJIsl YUHIB i BUMTEIIB, sIKe Ma€
HaJIe)XH1 YMOBM [/ HaBYaHHs. [IpakTUyUHa LiHHICTh MPOBENEHOr0 JOCIIIKEHHS MO/IITa€ Y MOXK/IMBOCTI 3aCTOCYBaHHS
BM3HAUYEHMX aCIeKTiB Ta BUCHOBKIB Y peaJbHOMY ITPOEKTyBaHHI OCBITHiX 3aK/a/iiB HA OCHOBi KOMITJIEKCHOTO BpaXyBaHHS
6€e31eKOBMUX BUMOT
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