310 JAEMOIPA®ISI, EKOHOMIKA MPAL{l, COL{IAJIbHA EKOHOMIKA | MTOJIITUKA

Maryna S. Pashkevych', Olena Y. Churikanova’, Maryna O. Kharchenko®
SCHOOL CHOICE AND THEIR SPATIAL DISTRIBUTION
WITHIN RURAL AND URBAN AREAS IN UKRAINE

The problem of spatial distribution of schools for ensuring regional development is investigat-
ed. The range of factors influencing schools distribution, as productive forces of a region, is ana-
Iyzed. The social inappropriateness to introduce the cost approach to spatial distribution of schools
redesign across the region is proved on the example of Stakhanov city in the Lugansk region.
Keywords: productive forces; regional economy; regional development; schools; optimization.
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Y cmammi oOocaidxwceno npobaemy npocmopoéozo po3MiWleHHs WKiaA Yy KOHMeKcHi
pecionaavnozo pozeumky. Ilpoananizoeano wuHHUKU PO3MIWEHHA WKIA AK NPOOYKMUGHUX CUA
peciony. OOTpYHMOBAHO COUIAAbHY HENPUUHAMHICMbG GUMPAMHO20 Ni0X00y 00 pedusaiiny
cucmemu po3miwieHHs wkia na npuxaadi micma Cmaxanog Jlyzancokoi o6aacmi.
Karouoei caosa: npodykmueni cuau; peeioOHAAbHA eKOHOMIKA; Pe2iOHAAbHULL PO36UMOK;
3a2aNbHOOCBIMHI WKOAU; ONMUMI3AYisl.
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Mapuna C. ITamkesuy, Enena FO. Yypukanosa, Mapuna A. XapueHko
BBIBOP IIKOJI N UX ITPOCTPAHCTBEHHOE PASMEIIEHNE
B CEJIbCKOI 1 TOPOJICKON MECTHOCTU B YKPAMHE
B cmamove uccaedosana npoﬁﬂema NPOCMPAHCMBEHHO020 PA3ZMEUCHUA K04 6 KOHMEKcme

pecuonaavnozo pazeumusn. Ilpoanaauzuposanvt axmopvt pasmeuienus WKoA Kax
npodykmueHwix cua pezuona. QO00CHOBAHA COUUAABHAS HENPUEMACMOCHTb 3AMPANTIHO20 N00X00a K
peousaiiny cucmemol pazmeuienus wKoa na npumepe 2opoda Cmaxanoe Jlyzanckoi ooaacmu.
Karouesvie caosa: npodylcmueﬁbte CU/Nbl, pecuOHAdNbHAA 3KOHOMUKA, pecuoHd/NbHOoe paseumue,
00Ue0dpazosamenbible WKOAbL, ONMUMUZAYUUSL.

Problem statement. The proclaimed independence in Ukraine, which opened
the new way towards market economy, has brought wide changes into education. This
transformation created a mixed educational environment where private schools com-
pete with public institutions and urban schools dominate over rural and township
ones. Consequently, children's and their parents' attitude to any school became more
freely to express in terms of family's choice of school. In the past the Soviet govern-
ment heavily donated rural and township schools, as well as agricultural and industri-
al enterprises, and today the amount of public finance flowing into such schools and
enterprises is considerably limited. Underperforming rural schools are no longer
attractive to children and their parents choosing urban education. We will examine
briefly the nature of choice in favor of town schools to describe Ukrainian specifics
and provide rationale for the factors mostly impacting that choice.

The importance of the study is proved by its underlying another challenge met by
Ukrainian government. This challenge is in the process of closing some rural schools
and allocating resources to others. In fact, it can be referred to as redesign of spatial
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location of rural and urban schools on the map of certain Ukrainian districts. In this
article, we discuss the inconsistency of any decisions related to changing spatial loca-
tion of rural schools and, thus, confirm its complexity.

The optimization of spatial distribution of rural schools even if dictated by chil-
dren's school choice cannot be driven only by current economic expediency without
taking into account major social trends in education. Instead, regional policy in the
field of development of rural schools and optimization of their location may be
improved by considering learning opportunities (Sekete, 2000), which can be created
by the government through spatial redesign of rural schools in consistency with social
trends. We suppose that more factors are to be taken into account than simple school
productivity when changing spatial distribution of schools. In addition, we assume
that strategies to increase productivity are also to be developed.

Therefore, the problem statement can be reduced to the following. The current
situation with rural schools in Ukraine forced Ukrainian government to take deci-
sions on closing some of the schools. This solution was determined by considerable
outflows of pupils from rural schools to towns. Consequently, since rural schools in
Ukraine are publicly financed, it caused a huge misbalance between government
expenses for such schools and demand for their services.

To improve rural schools' productivity, the government recently has decided to
make a conservation of low demanded rural schools and offered children whose
school is prepared to be closed to join a school in a neighboring district, for example.
The social and economic dilemma between social responsibility and economic expe-
diency arose in the field of artificial spatial distribution of rural schools. In this arti-
cle, we will investigate the main approach selected by the government on the school
network optimization, as well as offer some strategies to optimize spatial distribution
of rural schools in Ukraine by taking into consideration current social and educa-
tional trends.

Latest research and publications analysis. The literature analysis allowed us come
to two main insights on spatial distribution of rural schools. They are as follows.

Variety of problems caused by the misbalance between the amount of money
spent on maintaining rural school facilities and a number of pupils attending these
schools can be divided into two main groups. The first group includes the challenges
arising due to the fact that rural schools are operating below their capacity and, thus,
they need to be closed. The second group embraces the opposite case when rural
schools cannot meet growing demand for their services and, thus, more schools need
to be built. Both situations are focused on spatial distribution of schools across rural
districts. Therefore, in literature we can find the authors arguing the introduction of
new schools, as well as the researchers standing for closing the so-called "three-stu-
dent" schools.

The second statement can be referred as the totality of problems arisen from spa-
tial distribution of rural schools independently on the type of economy. Both deve-
loping countries and highly developed economies face challenges of either closing
unprofitable schools or building the new ones. So, the problem of optimum place-
ment of productive forces including rural school facilities is evidently global.
However, closing unprofitable rural schools, as well as probable building of new
schools, do not always guarantee that the planned effect will be achieved. Very often
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social negative externality caused by closed school is much higher than the econom-
ic effect yielded through this cost cut (Brauner-Otto, 2012).

Indonesian Mojokerto is struggling from growing population and, thus, growing
demand for schools (Priadi, 2009). Due to the lack of schools in this city, the primary
schools network there requires effective expansion, which is quite challengeable at
budgetary cuts. While examining Zaria region in Kaduna State, J. Inobeme and K.
Ayanwole (2009) argued that uneven distribution of publicly funded education facili-
ties, as well as their inadequacy and inefficiency, encourage the proliferation of pri-
vately funded secondary schools and has serious consequences on educational servic-
es provided and therefore, the quality of education and its standards. The unexpect-
ed geographical distribution of population, exacerbated by the recent spread of urban
growth in Chilean Concepcion Metropolitan Area, has promoted a clear spatial
inequity in the provision of quality educational facilities (Fuentel et al., 2013). There
is a problem of absence of schools in Nigeria. Thus, a new optimal network of dis-
tributed schools across the country must be developed with the demographic factor
being taken into account.

The optimization of educational productive forces is very topical for Bangladesh
where this problem is not given proper attention. A.M. Khan points out to the need
for public and political decisions aimed at effective distributing schools across regions
(2010). They attempted to assess spatial variation in educational attainment and edu-
cational facilities at regional levels in Bangladesh.

Recent declaration of the US government about free school choice encouraged
S. Gosh (2013) to investigate partnership relations between schools located in neigh-
boring districts so that one can make predictions about future prospects of any school.

The study by D.L. Konstantinovskiy, V.S. Vahshtain and D.Y. Kurakina (2013)
focuses on the objective indicators describing teaching staff, conditions of facilities,
and financial of such institutions. These indicators are offered to be the key to the
decision of closing rural schools.

In the works by O.S. Vasina (2011), schools are offered to be clustered by the fol-
lowing criteria:

1. Technical equipment.

2. A number of teachers in computer sciences.

3. A number of courses in computer sciences.

The purpose of the article. To address the issue of optimal spatial distribution of
rural schools reflecting the governmental decisions to close or continue financing of
selected schools in Ukraine, we outlined that the purpose of the article is to ground
the conceptual framework for spatial distribution of rural schools in Ukraine in the
context of current social and educational trends. This conceptual framework may be
paid attention by Ukrainian central and local governmental bodies when taking deci-
sions on the redesign of rural school map.

To achieve the purpose of the article, we concentrated on the following tasks:

- Providing historic information on spatial distribution of rural schools in
Ukraine.

- Performing the cause-effect analysis of the outlined problem to find out the
relevant factors.

AKTYAJIbHI [TPOBJIEMWN EKOHOMIKW Ne10(160), 2014



AEMOTIPA®ISI, EKOHOMIKA MPALI, COLIAJIbHA EKOHOMIKA I MOJIITUKA 313

- Describing the relationship between school choice and spatial distribution of
rural schools.

- Offering hypothetic strategies on spatial distribution of rural schools per-
formed by Ukrainian government.

- Analyzing the cost approach to spatial distribution of secondary schools
across Stakhanov city of the Lugansk region according to the declared Ukrainian
policy for school network optimization.

Key research findings. For better understanding the core essence of the problem
related to the spatial distribution of secondary schools in Ukraine, we need to provide
historic background of this process. The current system of school-level education has
been shaped since 1919 after the Soviet decree on enhancing people's education
(Soviet Decree, 1919). This milestone of Ukrainian history opened the era of mass
schools building across the country. By 1960, Ukraine had about 200.000 schools.
The main principle of schools distribution was referred to as each rural settlement
must have a school even though it is the smallest one. It was the policy of the coun-
try. This historical brief provides an insight into the fundamental pillar of spatial dis-
tribution of schools across the country. There was no need in economic efficiency but
there was a need in social responsibility. Educational system of Ukraine was shaped
centrally rather than due to market forces. Therefore, spatial distribution of schools
was managed and controlled centrally by the government making important decisions
on the school network design.

Despite being centrally designed, rural schools are facing now tough competition
and strong influence of market forces. Because of underused capacities, some schools
are planned to be closed. The cause-effect analysis of factors influencing school
popularity among students revealed the following.

Among the factors of spatial distribution of educational facilities across certain
areas are online education, globalization, the concept of educational establishment as
a center for life learning, productivity and profitability, industrial growth within the
area, socialization ratio reflecting the process or speed of transition from collectivism
to individualism, which is important when analyzing the online and face-to-face edu-
cational model, the level of educational migration, population density, services diver-
sification taken by a school, closeness to plants that are usually located far from the
city center due to environmental problems. The latter could radically change the phi-
losophy of spatial distribution of educational establishments across the countryside
since it reflects the concept of early professional orientation and close relations with
enterprises. It mirrors the concept of useless transmitting knowledge to students and
the paradigm of the useful gaining practical skills through improvement of production
processes and quality of life. Therefore, spatial distribution of educational facilities in
the country must be done given these relevant factors.

The relationship between school choice and spatial distribution of rural schools
can be described evolutionarily with the objective to better understand the prospec-
tive trends in changes of rural schools network (Table 1).

By taking into consideration all mentioned above, we can conclude that
Ukrainian governmental bodies responsible for the national education system need to
develop a long-term strategy on spatial distribution of secondary schools across rural
and urban areas. In addition, this new strategy should correspond to the strategy of
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human development. In this research, we suggest considering the current strategy
reflecting the cost approach, the strategy oriented to online education and the strate-
gy oriented towards closer relationship between educational system and real business.

Table 1. Evolutionary relationship between school choice and spatial
distribution of rural schools, developed by the authors

Outflow of students from rural
schools. Students make choice
in favor of urban schools

Inflow of students to rural
schools. Students make choice
in favor of rural schools

The rural area is highly
saturated with secondary
schools. The rural school

network is strongly
distributed across the
territory

1980-2000
The deterioration of agricultural
technology and growing
automation led to rural
slowdown and depression

1950-1970
The growth of agriculture
industry led to growing rural
settlements and high birth rate

’—J

—m—

The rural area is poorly
saturated with secondary
schools. The rural school
network is strongly
distributed across the

2000—-2014
Depressed rural areas

\‘*
k'/mw -

A boom in innovations and
environmentally perfect location
of big plants may lead to rural

territory areas recovery

According to the strategy mirroring the online education approach to spatial dis-
tribution of schools across the region, the government should form the so-called edu-
cational hubs delivering online educational services.

According to the strategy based on closer relationship between education and
real business, the government should locate schools near big plants occupying rural
territories.

The simplest approach to selection of schools required to be closed is to employ
the optimization technique which uses the criterion of minimal total expenses spent
by local government to maintain the existing school network.

The total expenses spent by local governments from the local budget consist of
the integrated cost plans provided by each school independently. In turn, a school's
cost plan comprises all costs needed for involving resources into the process of edu-
cational provision. One of the crucial points is that each school has different cost
amount and, consequently, shows a different cost plan. However, this cost amount
depends not only on student numbers studying at schools because not all costs are
relevant to their numbers. The cost amount is mainly influenced by such factors as
school space, the local or centralized system of heating, with either gas or coal, the
temperature of air during the heating period etc. Considering costs on heating, water
supply and electrical power we find that they are not relevant to the students' number
and, therefore, they are fixed. Conversely, cost of food provision for each student,
wages and extra payments to teachers vary dramatically. Herewith, we need to pay
attention to the fact that the abovementioned factors directly impact school's pro-
ductivity.

Therefore, we can conclude that previously declared state policy of regional
development and growth strongly contradicts to the actual principles taken for distri-
bution of financial resources across secondary schools. This conclusion is drawn on
the basis of examining current school network in Stakhanov city. The state policy of
regional development and growing economic performance pursues the objective of
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providing equal living standards across the territory. In Ukraine, this objective is
achieved through equal distribution of budgetary funds across the territory and simi-
larity in providing basic services to people. Thus, since educational services are basic
and predominantly provided by the state (most secondary schools are publicly
owned), then the cost amount per a pupil must be similar for all pupils across all
regions. In fact, we can observe the following situation. Nominally, there are norma-
tive expenses per pupil calculated by the government. This indicator distinguishes
only geographical disparity and varies through urban or rural territories. Mainly, this
normative is the same for all Ukrainian schools. However, if one calculates the total
costs of a certain school to pupil numbers studying there, then the cost amount per
pupil will be different for Ukrainian schools due to the factors above. In this case, try-
ing to adhere to the main goal of governmental policy, which is to reduce budgetary
costs and spend less money on maintaining schools, we should close those schools
having the highest cost amount per student.

The described approach can be referred to as cost approach to schools distribu-
tion across Ukrainian regions. To find whether the cost approach is relevant and pro-
vides reasonable results, we applied it to the secondary school network in Stakhanov,
Lugansk region.

The algebraic form for the outlined objective of optimizing secondary school
network is represented by the following purpose function (F):

F:Zx,ai - min, (M

where x; — the students' numbers in i school (persons); a; — amount of costs per stu-
dent at i school (currency equivalent).

After returning the result by the purpose function, we will find the optimal stu-
dent numbers for each school, costs of providing educational services for which will
be the lowest. Thus, the reduction in budgetary expenses will be met. Predictably, the
purpose function will show zero optimal number of students for some schools. These
schools need to be closed according to the cost approach to spatial distribution of sec-
ondary schools across the city.

The approximate range of costs included into the purpose function is given in
Table 2. It contains the empirical data on schools in Stakhanov for checking the reli-
ability of the cost approach to optimization of spatial distribution of the school net-
work.

For creating the reliable model to optimize the school network according to the
criterion of minimal expenses on their maintenance, we need to introduce additio-
nal limitations for a more relevant model.

These limitations serve as a fixed framework for further calculations. Without
them, we could find that all secondary schools across the region had to be closed
except one school having the lowest costs of providing educational services per stu-
dent.

Therefore, the first limitation is the consistency between actual student numbers
and school's capacity. Understandably, the actual number of students cannot exceed
school's capacity defined by its building passport.

The second limitation is following from the logic statement that all pupils cur-
rently studying at all schools of the city must be distributed across newly found
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schools needed to be open. It is unacceptable that more or fewer students are covered
with the optimization model than they are now. Thus, the whole number of students
at all schools left open after optimization should be equal to the total students study-
ing at schools at the moment of optimization.

The third limitation is boiled down to the fact that student number at each
school left open after optimization must be a whole number since, in case of the
opposite, results returned by the model will not have logical sense.

These limitations are as follows:

S X, <3 X, %)
Zxd = inf; 3)
i=1 i=1

ixd 0z, )

where X — the total students currently studying at schools of the region; X;, — the total
capacity of schools across the region; x; — distributed students returned by the opti-
mization model; Z — integer number.

By taking into account all the limitations offered for increasing the reliability of
the optimization model applied for the secondary school network in a region with the
purpose of considerable cost reduction, equations (1)—(4) can be used for calculating
the optimal number of students having to study at each school. The model was
checked on the example of Stakhanov city. To calculate the optimal numbers of stu-
dents, we took into account all schools located in Stakhanov (Figure 1a) and gover-
ned by the Education department of the city council. The main economic disparity
of these schools is that all of them have different cost amount per student. Some
schools have capacity to teach more than 1000 students; however, their capacity is
used only half. Consequently, such schools have high costs per student for providing
educational services. Conversely, other schools have low capacity but are totally full
with students. However, these schools also have high costs per a student due to dete-
riorated equipment and other fixed assets (systems of heating, water supply and elec-
tricity), as well as due to high costs of energy resources.

According to the previously considered cost approach to the optimal distribution
of secondary schools across the territory, the main criterion of the equations (1)—(4)
is the cost of providing educational services to students. Therefore, after all necessary
calculations for current school network in Stakhanov, we defined schools reasonable
to be closed and those required to be opened. In addition, students of closed schools
should be redistributed across the schools left open (Figure 1b).

The Fugure 1b shows that schools required to be closed according to the model
of school network optimization (1)—(4) are located in the same area. Some of them
are neighboring institutions. Herewith, these schools are located in the city center
with the most concentration of citizens and huge transport hub. We suppose that their
closure is not logical and may evoke citizens' frustration. From another point of view,
one can be an opponent to this suggestion since often widely known schools and uni-
versity colleges are located far from the city center and occupy rural territories.
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However, such campuses are for relatively permanent residence and studies.
Ukrainian schools do not meet all requirements to become a place for students’,
mostly living at home.

STAKHANOV STAKHANOV
a
@13 N3
$eN‘-’ 33 ﬂ},N‘-’ 33
Ne 1 N2 9 N2 1 Ne 9
Ne 7 Ne 7
215 15
o o
S Ne 14 s Ne 1
Ne 8 = o e
o ..N“ZG 216 0 O.N"ZG 216
wwo}ﬂ Ne10g QNe26 @V
0 o
N2 11 d N91 .M
) =]
Ne 25 Ne 25

@ - functioning schools
() - schools expected to be closed

Figure 1. School network in Stakhanov, Lugansk region, Ukraine:
a) before employing the cost approach to its design and
b) after using the equations (1)—(4), developed by the authors

Schools to be closed according to the performed calculations under the cost
approach (Figure 1b) are the best in terms of pedagogical staff and teaching tech-
niques. They are the most authoritative and oldest in the city. They are the base of the
city education and show strong teaching traditions. In case of their closing, the city
will occupy lower positions in educational rankings of Ukraine.

By analyzing the results obtained due to the model (1)—(4) developed for the
school network optimization according to the cost approach, we can conclude that
this model provides us with incorrect and vague outcomes. For the purpose of saving
financial resources of the local government, productive forces of the secondary school
network are distributed across the territory in the way that schools providing high
quality services and, though, demonstrate high prices are required to be abandoned
despite high demand from students and their parents. If the factor of cost amount for
providing educational services per student is either not taken into consideration or
rather corrected by other factors reflecting the quality of educational services, then
decisions on closing schools located in peripheral territories are not accurately proved
and voluntaristic. The case is how to calculate the marginal value of the number of
students studying at the school, which signals about the necessary closure of the
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school. Some rural schools require less financial resources from local budgets because
they have fewer students than some urban schools having many students up to their
capacity level.

Therefore, we can conclude that the cost approach to the optimization of
secondary schools network in the region described with the equations (1)—(4) is not
accurate. It does not allow us take into account during managing spatial distribution
of productive forces in the region such social factors as optimization quality of edu-
cational services, closeness to places of children residence and suitable transport
infrastructure. Then we face the problem of not having optimal spatial distribution of
secondary schools across the region with the objective of saving budgetary expenses.
Obviously, this problem requires another approach.

Conclusion. The following points of the research need to be highlighted:

1. There is a problem of ineffective network of rural schools providing financial
burden on budgetary funds in Ukraine. Some schools are working under their capac-
ity and, thus, have too low productivity to continue performing. Managerial decisions
on school network redesign require rationales.

2. Historically, rural network of schools is formed centrally by government and
without free market mechanisms. Therefore, there was no need in economic effi-
ciency consideration but there was a need in social responsibility. Spatial distribution
of schools was managed and controlled centrally by the government making impor-
tant decisions on the design of school network.

3. Among factors of spatial distribution of educational facilities across certain
area are online education, globalization, productivity and profitability, industrial
growth within the area, socialization reflecting the process or speed of transition from
collectivism to individualism, which is important when analyzing online and face-to-
face educational models, educational migration, population density, services diversi-
fication, closeness to plants that are usually located far from the city center due to
environmental problems.

4. The evolutionary relationship between school choice and spatial distribution
of rural schools showed 4 stages in the development of rural schools. We suggest that
the next stage would reflect the growing popularity of rural schools among students in
case of taking into consideration the current global trends.

5. Considering the current strategy of spatial distribution of rural schools reflect-
ing the cost approach we offer the strategy oriented at online education and the strat-
egy oriented towards closer relationship between educational system and real busi-
ness.

6. Applying the cost approach to spatial distribution of secondary schools across
Stakhanov city of Lugansk region according to the declared Ukrainian policy for
school network optimization revealed its inappropriateness.
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