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ESTIMATION OF THE SHARE OF WOMEN IN THE NUMBER OF STUDENTS OF
HIGHER EDUCATIONAL INSTITUTIONS: DATA BY REGIONS OF RUSSIA

Iuliia Pinkovetskaia '*'1

Abstract

The purpose of our study was to evaluate the indicators characterizing the
gender structure of students of higher education institutions in the regions of
Russia. These indicators were the proportion of women among students
studying at higher education institutions in 2017-2020. The study used official
statistical information for 82 regions of Russia. We used the density functions
of the normal distribution as models. The results of the computational
experiment showed that, on average, there was a feminization of higher
education in the regions, since the share of women in the number of students
was in the range from 52% to 55%. At the same time, in the majority (68%)
of regions, the number of female students exceeded the number of male
students. The proposed methodological approach and the results obtained
have a scientific novelty, since the assessment of the territorial features of the
gender structure of students in the regions of Russia has not been carried out
before.

Palavras-chave: Higher Education; Percentage of Female Students; Regions
of Russia; Functions of Normal Distribution.

ESTIMATIVA DA PROI?_ORCI\O DE MULHERES NO NUMERO DE ESTUDANTES
DE INSTITUICOES DE ENSINO SUPERIOR: DADOS SOBRE AS
REGIOES DA RUSSIA

Resumo

O objetivo do nosso estudo foi avaliar os indicadores que caracterizam a
estrutura de género de estudantes de instituicdes de ensino superior nas
regioes da Russia. Essas taxas corresponde a proporcao de mulheres entre os
estudantes matriculados em instituicdes de ensino superior em 2017-2020. O
estudo utilizou informacdes estatisticas oficiais sobre 82 regides da Russia.
Usamos funcbes de densidade de distribuicdo normal como modelos. Os
resultados do experimento computacional mostraram que, em média, a
feminizacao do ensino superior foi observada por regidao, uma vez que a
proporcao de mulheres na populacao estudantil estava na faixa de 52% a
55%. Ao mesmo tempo, na maioria (68%) das regides, o numero de
estudantes do sexo feminino excedeu o numero de estudantes do sexo
masculino. A abordagem metodoldégica proposta e os resultados obtidos
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apresentam novidade cientifica, uma vez que a avaliacdo das caracteristicas
territoriais da estrutura de género dos jovens estudantes nas regidoes da Russia
nao foi realizada anteriormente.

Keywords: Ensino Superior; Porcentagem de Estudantes; Regides da Russia;
Funcdes de Distribuicao Normal.

1. Introduction

In the twentieth century male students dominated in the higher
education system of most countries. At the beginning of the twenty-first
century, this gap has not only narrowed, but the opposite trend is also
observed. In 2010, women dominated among people who received higher
education in many countries (Barro, and Lee 2010). Currently, an increasing
number of women who have received secondary education are seeking higher
education. Thus, in the member countries of the Organization for Economic
Cooperation and Development (OECD), the proportion of women among those
enrolled in higher education programs in 2018 was 54%. The greatest increase
(about 60%) in the feminization of students was observed in the Czech
Republic, Iceland and Sweden (Why do more young women 2021). The same
document notes that the availability of higher education for women allows
them to expect to receive a higher salary (almost 1.5 times) compared to
women with secondary education. In addition, statistics show that
unemployment is less pronounced among women with higher education.

Our study was devoted to the assessment of the existing gender
differences in the structure of students of higher education institutions. The
study of the current level of this phenomenon is important both for the state
bodies regulating the higher education system, and directly for potential
students. Our article responds to the calls made in a number of scientific
publications (for example, Pekkarinen 2012; Stoet, and Geary 2020), to study
the existing features of the distribution of students enrolled in higher education
programs by gender groups.

Despite the existence of researches on the problem of the gender
structure of students enrolled in higher education programs, not enough
attention has been paid to the regional peculiarities of studying this problem so
far. The presence of organizations in the regions that teach students according
to the relevant programs, as indicated in the works (Abel, and Deitz 2011;
Ciriaci 2014), increases the attractiveness of the regions, positively affects
their economic growth and, most importantly, ensures the retention of school
graduates in the regional labor market. All this determines the increased
interest in studying the regional peculiarities of the ratio of the number of
female and male students studying at higher education institutions.

To date, the sphere of higher education in Russia has received
significant development. In 2020, there were 1259 specialized organizations
working in this industry. The total humber of students studying at universities
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and other higher educational institutions was 4049333 (Federal State Statistics
Service 2021).

The purpose of our study was to evaluate the indicators characterizing
the gender structure of students of higher education institutions in the regions
of Russia. Our article is aimed at obtaining a certain empirical and
methodological contribution to the knowledge about the presence of the
proportion of women in the total number of students enrolled in higher
education programs. This contribution consists in the fact that the author's
method of modeling the assessment of the corresponding indicators for the
regions of Russia using the density functions of the normal distribution is
proposed. The empirical contribution is related to the determination of the
average values and standard deviations by region of such indicators as the
proportion of women among students studying at higher education institutions.
In addition, the regions with the maximum and minimum values of these
indicators are determined.

The structure of this work is given below. The next section presents an
overview of scientific publications of recent years that characterize such
aspects of higher education as the gender structure of students in the regions
of Russia. The methodology, initial data and design of the study described in
our article are presented below. The following sections present the simulation
results and their discussion. The last sections contain conclusions and
bibliographic references.

2. Literature review

A number of scientific publications published in recent years have been
devoted to the problem of assessing such an aspect of the higher education
system in Russia as the gender structure of students studying at higher
education institutions. A brief description of these publications is given in table
1.

Table 1: Scientific publications describing the activities of scientific
and pedagogical staff

Authors Problems under study

1 2
The feminization of higher education is studied on the
example of the North Caucasus Mining and

Dzampayeva Metallurgical Institute for the period from 1986 to
(2016) 2016. An increase in the proportion of female
teachers, especially those with a PhD degree, is
shown

The gender features of the student body in Russia

Makarova (2018) and the gender-sectoral structure of training in higher

Perspectivas em Dialogo, Navirai, v. 09, n. 19, p. 07-20, jan./abr. 2022.



https://creativecommons.org/licenses/by-nc/2.0/

*rDidlogo

e Loucario « Sociednde — o

PERSPECTIVAS EM DIALOGO: Revista de Educacio e Sociedade p Perspectives

ISSN 2358-1840

education institutions are considered

Ostapenko (2010)

The gender asymmetry of students studying at
Russian state universities is evaluated. The
conclusion is made about a small predominance of
the proportion of female students

Shishlova (2015)

The article examines the gender features of
communicative and interpersonal relations in the
process of obtaining higher education for men and

women. The absence of gender inequality is shown.

Karmaeva (2020)

The study of the probability of obtaining higher
education for women and men born in 1954-1986
based on a survey of 3,820 respondents. The
assumption that women are more likely to receive
higher education in Russia than men is confirmed.

Cherednichenko
(2018)

The analysis of the dynamics of the total number of
students in higher education organizations is carried
out. It allowed us to conclude that the proportion of
women among students increased from 56.7% in
2000 to 58.2% in 2005. In the following years,
however, this trend reversed and the proportion of
female students began to decrease

Talina, and
Karnaukhov (2017)

Gender differences in the number of students
belonging to different levels of post-secondary
education were studied. The presence of a gender
gap is shown

Baskakova (2005)

The article presents an assessment of the proportion
of women in the total number of students of public
and private institutions of higher education in Russia
for the period from 1991 to 2002. The growth of this
indicator from 51% to 57% is shown.

Rylskaya, and
Moshkina (2020)

The article presents an assessment of the gender
characteristics of obtaining higher education based on
a survey of 147 students of the South Ural State
University. It is shown that the majority of students
have gender equality in the learning process.

Konstantinovskiy,

Voznesenskaya, According to the data for 2008, the predominance of
and women among students of higher education
Cherednichenko institutions is shown
(2014)

RSCI (Science electronic library 2021).

Source: The table is compiled by the author on the basis of the information provided in the

Based on the information given in Table 1, it can be stated that the
problem of studying the gender structure of students who studied under higher
education programs is relevant in Russia. In most of the studies reviewed, this
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problem was studied in Russia as a whole. At the same time, a comprehensive
assessment of the distribution of the gender structure of students in all regions
of Russia has not been sufficiently reflected in scientific publications. Taking
this into account, it seems appropriate to conduct a comparative analysis of
the existing relative (specific) indicators characterizing the achieved level of
feminization of students in all regions of Russia.

3. Methodology and design

Our article examines the indicators that characterize the share of
women in the total number of students in higher education institutions in the
regions of Russia. At the same time, empirical data on the preparation of
students in 2017-2020 for bachelor's degree programs (four years of study),
specialty degree (five years of study), as well as for master's degree programs
are considered.

The research process included five stages. At the first stage, the initial
data describing the number and gender structure of students enrolled in higher
education programs in 2017, 2018, 2019 and 2020 were formed. At the second
stage, the values of the specific weights of the number of female students in
the total number of students for each of the regions were calculated. At the
third stage, the distribution of indicators by region was evaluated based on the
development of mathematical models. At the fourth stage, the average values
of indicators for the regions of Russia were determined, as well as the ranges
in which the values of these indicators are located for most of them. At the
fifth stage, the regions that were characterized by the maximum and minimum
values of indicators according to the data of 2020 were determined.

The study used official statistical information of the Ministry of Science
and Higher Education of the Russian Federation for 2017-2020 on the number
and gender structure of students studying at higher education institutions in 82
regions of Russia (Official statistical information on additional professional and
higher education 2021).

In our study, the following hypotheses were tested:

hypothesis 1 - for the period from 2017 to 2020, there was a slight
decrease in the proportion of women in the total number of students;

hypothesis 2 - in most regions of Russia, women predominate in the
number of students enrolled in higher education programs, that is, there is a
feminization of education;

hypothesis 3 - the values of the indicators characterizing the share of
women in the total number of students differ by region, however, the
coefficient of variation for each of the four indicators by region does not exceed
33%;

hypothesis 4 - the regions characterized by the maximum and minimum
values of the proportion of female students in higher education institutions are
located in different federal districts.
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The evaluation of the values of the four considered indicators was
carried out on the basis of economic and mathematical modeling of the initial
empirical data. As models, we used the density functions of the normal
distribution, the method of developing which for estimating the values of
relative cost indicators was proposed by the author. Some aspects of the use
of the methodology are given in the works (Pinkovetskaia and Slepova 2018;
Pinkovetskaia et al. 2021). During the development of the functions, the initial
empirical data were grouped according to the ranges of changes in the values
of the indicators. These data groups can be geometrically represented in the
form of corresponding histograms. Data approximation using normal
distribution functions was carried out using generally accepted statistical
methods. It is important to note that the average values of the considered
indicators, as well as their standard deviations for the density functions of the
normal distribution, were displayed in the formulas of the developed functions
themselves. Therefore, by constructing a specific function, we get the specified
parameters of the considered indicators without additional calculations.

The Pearson test is based on grouped data (reflected in the histogram)
and allows you to compare the empirical distribution describing a specific
indicator of a set of objects in regions with the corresponding distribution
density function. The criterion answers the question of whether different values
of the indicator occur with the same frequency in empirical and theoretical
distributions. The greater the discrepancy between these two distributions, the
greater the empirical value of the Pearson criterion. It should be noted that for
histograms with 7 intervals (which are most often used), the tabular values of
the Pearson agreement criterion are 9.49. We also propose to use the
Kolmogorov-Smirnov quality criterion to compare two distributions: empirical
and theoretical. It is based on determining the sum of accumulated
discrepancies between two such distributions. If the differences between them
are insignificant and do not reach a critical value, then this is the basis for
recognizing the high quality of the approximation. If the empirical value is less
than the critical value, then it can be concluded that the distribution density
function approximates the initial empirical data well. When considering
distribution density functions describing indicators for all 82 regions of Russia
and a significance level of 0.05, the critical value of the Kolmogorov-Smirnov
quality criterion is 0.174. The Shapiro-Wilk quality criterion is based on the
assumption that the values of the distribution characteristics are unknown in
advance. The minimum number of empirical data required for verification by
this criterion is eight. With a high significance level of 0.01, the tabular value
of the Shapiro-Wilk agreement criterion is 0.93. Thus, functions for which this
criterion is higher than 0.93 have good quality. The verification of empirical
data on the above three criteria is based on different principles and uses
different methods. Given this, an integrated approach using simultaneous
consideration of the density functions of the normal distribution in accordance
with these three criteria is able to assess the quality of these functions with a
high degree of confidence.
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The obtained functions allowed us to determine the average values of
each of the four indicators for the regions under consideration, as well as the
ranges of their changes characteristic of most regions. In addition, the study
identified regions in which the considered indicators have values above the
upper and below the lower boundaries of the ranges. The boundaries of the
indicator ranges for 68% of the regions were determined based on the average
values of the indicators and the corresponding standard deviations. The lower
bound of the interval is equal to the difference between the mean and the
standard deviation, and the upper bound is equal to their sum.

4. Modeling and results

In the course of the computational experiment, economic and
mathematical modeling was carried out on the basis of empirical data. The
models that describe the distributions (y,; v.; Ys;; y,) of the four indicators

(x,, %; %X,, %; X3, %; x,, %) across all 82 Russian regions are shown
below:

- the proportion of women among students studying at higher education
institutions in 2017
(% —54.32)2
@ 2x420x4.20 . (1)

410.24
4.20 =27

yl(xl) =

- the proportion of women among students studying at higher education
institutions in 2018

(x,~53.90)2

468.57 2 PR
X - . e 2x4.45%x4.45 ; 2
Ya(%2) 445 <27 (2)

- the proportion of women among students studying at higher education
institutions in 2019
(xg3—53.20)2

468.57 -
X.) = L@ 2x4.54x4.54 . (3)
Yo Ua) = e Van

- the proportion of women among students studying at higher education
institutions in 2020
(x4 —52.69)2
@ 2x425x<4.25 (4)

398.29 .
4.25x /27

Ya (X4) =

The quality of functions (1)-(4) we tested using such criteria: by the
Kolmogorov-Smirnov, the Pearson and the Shapiro-Wilk. Calculated values of
criteria are given in Table 2.
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Table 2: Calculated values of criteria

Criteria
Indicators The The The
Kolmogorov- Pearson | Shapiro-
Smirnov test test Wilk test

the proportion of women
among students studying at higher 0.05 2.37 0.97
education institutions in 2017

the proportion of women among
students studying at higher 0.04 2.39 0.97
education institutions in 2018

the proportion of women among
students studying at higher 0.05 3.38 0.96
education institutions in 2019

the proportion of women among
students studying at higher 0.03 1.48 0.98
education institutions in 2020

Source: The data in the table are based on the results of calculated functions.

Information given in column 2 of Table 2 showed that all calculated
values are less than the critical value by the Kolmogorov-Smirnov test (0.174)
at significant level equal 0.05. Data in column 3 are less than critical value of
Pearson criterion (9.49). Data in column 4 exceed critical value 0.93 Shapiro-
Wilk test with significant level of 0.01. Thus, the computational experiment
showed that two developed functions have high quality.

At the next stage of the study, the values of indicators characterizing
the proportion of women in the total number of students studying at higher
education institutions in the regions of Russia were determined. The values of
the indicators, the average by region, are shown in column 2 of Table 3. The
average values were determined on the base of functions (1)-(4). The third
column indicates the standard deviation for discussing indicators. The values of
the indicators characterizing the upper and lower boundaries of the intervals
corresponding to the majority of regions are shown in column 4. We calculate
the lower limits as the difference between the average value and the standard
deviation, and we calculate the upper limits as the sum of the average value
and the standard deviation.
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Table 3: Values of indicators characterizing the proportion of
women in the total number of students at higher education
institutions in Russian regions

Average | Standard | Values for

Indicator numbers s . .
values deviation | most regions

1 2 3 4
the proportion of women among
students studying at higher 54.32 4.20 50.12-58.52

education institutions in 2017
the proportion of women among
students studying at higher 53.90 4.45 49.45-58.35

education institutions in 2018
the proportion of women among
students studying at higher 53.20 4.54 48.66-57.74

education institutions in 2019
the proportion of women among
students studying at higher 52.69 4.25 48.44-56.94
education institutions in 2020
Source: The calculations are carried out by the author on the basis of functions (1)-(4).

5. Discussion

An analysis of empirical data for 2017-2020 showed that higher
education institutions are available in all 82 regions of Russia. Female students
studied in higher education organizations in all regions. The total number of
female students in 2017 was 2279605, in 2018 - 2225643, in 2019 -
2155251, in 2020 - 2127113. At the same time, the number of female
students enrolled in higher education programs differed significantly in
different regions. The minimum number (less than two thousand nine hundred)
of female students was in such regions as Altai republic, Kamchatka territory,
Sakhalin region, Magadan region, Jewish autonomous region, Chukotka
autonomous district. The maximum number (more than sixty-one thousand
women students) was in the following regions: Sverdlovsk region, Rostov
region, Tatarstan republic, St. Petersburg and Moscow cities.

The regional average value of proportion of women among students
studying at higher education institutions in 2017 was 54.3%. In most regions,
the value of this indicator was in the range from 50.1% to 58.5%. The average
value of the same indicator according to the data for 2018 was 53.9%, the
interval of its change in most regions is from 49.4% to 58.4%. The average
proportion of women among students studying at higher education institutions
in 2019 was 53.2%. At the same time, the range of changes in the indicator
values for most regions was 48.6%-57.7%. The average value of the
corresponding indicator according to the data for 2020 was 52.7%, the interval
of its change in most regions is from 48.4% to 56.9%. A comparison of the
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average values of the indicators allowed us to conclude that the share of
women in the total number of students decreased slightly over the period from
2017 to 2020. This decrease was 1.6% (54.3%-52.7%). Thus, the first
hypothesis was confirmed.

The analysis showed that the average share of women in the total
number of students for all the years under review was more than 52%, but
less than 55%. That is, more than half of the students were women. It should
be noted that there were certain differences in the feminization of higher
education in the regions of Russia. Thus, in 2020 in ten regions of Russia, the
proportion of female students was less than 49%, that is, there were more
male students in these regions. These regions included: Chukotka autonomous
district, Adygea republic, Murmansk region, Bryansk region, Belgorod region,
Sevastopol city, Komi republic, Karachay-Cherkess republic, North Ossetia-
Alania republic, Rostov region. Approximately equal proportions of women and
men among students were observed in sixteen regions: Dagestan republic,
Ivanovo region, Kabardino-Balkar republic, Tomsk region, Tula region,
Ulyanovsk region, Astrakhan region, Magadan region, Kamchatka territory,
Chechen republic, Vladimir region, Samara region, Krasnodar territory,
Tambov region, Kalmykia republic, Primorsky territory. In the remaining fifty-
six regions, the proportion of female students was higher compared to the
same indicator for male students. Consequently, in 68% of all Russian regions,
there was a feminization of students in higher educational institutions, that is,
the second hypothesis was confirmed.

The next step was to determine the regions of Russia in which the
maximum and minimum values of each indicator were marked. In this case,
the maximum values are those that exceed the upper limits of the ranges
specified in column 4 of Table 3, and the minimum values are those that are
less than the lower limits of the specified ranges. The results of this analysis in
2020 are shown in Table 4. For 2017-2019, the corresponding values are not
given in the article, since the list of regions with maximum and minimum
values for this period is similar to 2020. There are only small differences in the
values of indicators by regions. Along with the lists of regions, this table also
shows the values of indicators by region, as well as which of the federal
districts the regions belong to.

Table 4: Characteristics of Russian regions with maximum and
minimum indicator values

. . Federal
Indicators Region Value district
1 2 3 4
the proportion of With maximum values of indicators
women among Yaroslavl region 56.95% Central
students studying Orenburg region 57.38% South
at higher Crimea Republic 57.43% Privolzhsky

education Altai territory 57.47% Siberian
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institutions in Novgorod region 57.81% North-West
2020 Krasnodar territory 57.87% South
Khakassia republic 59.32% Siberian
Leningrad region 60.25% North-West
Tyva republic 61.87% Siberian
Altai republic 62.30% Siberian
Jewish autonomous 63.07% Far Eastern
region
With minimum values of indicators
Chukotka autonomous 21.58% Far Eastern
district
. North
0,
Adygea republic 43.40% Caucasian
Murmansk region 44.79% North-West
Bryansk region 45.83% Central
Belgorod region 47.34% Central
Sevastopol city 47.51% South
Komi republic 47.63% North-West
Karachay-Ch_erkess 47.68% North
Republic Caucasian
Republic of North o North
Ossetia-Alania 48.21% Caucasian
Rostov region 48.85% South

Source: Developed by the author on the basis of data from Table 3.

Table 4 provides information on the values of indicators for each of the
regions (column 3), as well as their territorial location (column 4). The analysis
of this information showed that there is no connection between the maximum
and minimum values of the indicators and the territorial location of the
regions. That is, the regions with high and low values of indicators are located
in different federal districts. Thus, we can state the confirmation of forth
hypothesis.

The data of the fourth table allows us to draw a conclusion about the
differentiation of the values of indicators by region. In addition, the degree of
variation of each of the indicators presented in Table 3 was analyzed. For this
purpose, we used the standard deviations shown in column 3. The variation
indices are as follows: for the first indicator - 7.71%, for the second indicator
- 8.26%, for the third indicator - 8.53%, for the fourth indicator — 8.07%. This
analysis showed that in the regions under consideration, the level of
differentiation of the values of all four indicators was less than 33%. That is,
the third hypothesis was confirmed.

6. Conclusion

In general, it should be noted that our research makes a number of
important contributions to the knowledge of the territorial features of the
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gender structure of students in the higher education system in Russia. The
purpose of our study was to evaluate the indicators characterizing the gender
structure of students of higher education institutions in the regions of Russia.
The conclusions that have scientific novelty and originality are given below.
First, it was found that female students studied in 2017-2020 at institutes of
higher education located in all 82 regions of Russia without exception.
Accordingly, they could study in an accessible proximity to their place of
residence. In the course of the study, a method was proposed for evaluating
four indicators that characterize the gender structure of students in the higher
education system, using the density functions of the normal distribution. Based
on the proposed methodology, the distribution of indicators for 2017-2020 was
estimated for 82 regions of Russia. The results of the computational
experiment showed that, on average, there was a feminization of higher
education in the regions, since the share of women in the number of students
was in the range from 52% to 55%. At the same time, in the majority (68%)
of regions, the number of female students exceeded the number of male
students.

There was a certain differentiation of the values of the four indicators by
region. At the same time, the coefficient of variation of the values of the
indicators was in the range from 7.7% to 8.5%. The regions that were
characterized by the maximum and minimum values of the four considered
indicators were identified. The study showed that the territorial location of the
regions does not significantly affect the maximum and minimum values of the
indicators.

The practical significance of the study for the government is to take into
account the gender and territorial features of the development of higher
education in Russia. The results of the work can be used in the activities of
federal and regional structures related to the support of educational processes,
when justifying their planned activities, attracting women and men to higher
education. For potential students, data on the gender structure of students
studying at higher education institutions in their region of residence may be of
particular interest. The new knowledge gained is of interest and can be used in
the educational process at universities.

Empirical data in the course of our research described the 4 indicators
under consideration for all 82 regions of Russia without exception. Therefore,
the study had no limitations and the sample under consideration coincided with
the general population. The information used fully corresponded to the actual
state of the higher education system in Russia, since it was based on official
statistical data, which, according to the results of each of the years under
consideration, were presented by all public and private institutions of higher
education located in each of the regions.

Further research may be aimed at establishing gender characteristics of
the distribution of students enrolled in higher education programs in the
regions in 2021 and subsequent years. In addition, an assessment of the
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gender structure of teachers of higher education institutions in the regions of
Russia is of interest.
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