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Introduction. Accelerating human progress is a result of the growing role of innovations. This requires the de-
velopment of an innovative person as an effective actor of their implementation and support. Primary, and se-
condary education is very important factor for this. The New Ukrainian School (NUS) reform that has been being 
implemented since 2016 shall adequately meet current challenges and trends.  

Problem Statement. To this end, it is very important to identify the key intra-system and contextual factors 
influencing the quality of school education, first of all in reading, mathematics, and natural sciences, in terms of 
the development of an innovative person.

Purpose. The purpose of this research is to determine the endogenous (internal) and exogenous (external) 
factors that effectively influence the educational quality, in order to optimize the NUS implementation in the pre-
sent-day conditions.

Materials and Methods. Multifactor system analysis (in particular statistical, correlation, and comparative 
techniques) of big global databases on human development, international assessment of the quality of primary 
and basic secondary education, development of world research and university spheres and features of the NUS 
implementation in Ukraine.
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Results. The probable global connections between the quality of school education and the factors of internal 
educational and external contextual impact on the educational quality have been identified. Among the conside-
red nine factors effecting the quality of student education in reading, mathematics, and science, the most influen-
tial (resonant) and stable are the endogenous ones, namely, the mean years of schooling, and the share of R&D 
expenditure in GDP, with the latter having a greater impact. The recommendations for improving the efficiency 
of the NUS have been given.

Conclusions. The effectiveness of school education reform, in particular, NUS, may be raised by taking into 
account the deterministic effect of endogenous and exogenous factors on the quality of education.

K e y w o r d s : innovative person, quality of education, endogenous and exogenous factors, and the New Ukrai-
nian School.

In recent years, new systematic data on the qua-
lity of primary and basic secondary education in 
the world and in some countries have been pub-
lished. These are, first of all, the results of the 
Program for International Student Assessment 
(PISA 2018) for 15-year-old students in reading, 
mathematics, and science with a total coverage 
of 600 thousand students from 79 countries, inclu-
ding Ukraine, for the first time [1—4]; Trends in 
International Mathematics and Science Study 
(TIMSS 2019, more than 580 thousand students 
from 64 countries, including 54 countries for stu-
dents of 4th grade and 39 countries for students of 
8th gra de, excluding Ukraine) [5, 6] and Progress 
in Internatinal Reading Literacy Study (PIRLS 
2016, for 310 thousand students of 4th  grade from 
50 countries, excluding Ukraine) [7, 8].

PISA is administered by the Organization for 
Eco nomic Cooperation and Development (OECD) 
[9]. Since 2000, three-year period evaluations have 
been conducted seven times. Each time, almost all 
OECD members join them (in 2018, all 37 mem-
ber countries and 8 associate members) [1—3, 9]. 
TIMSS and PIRLS are implemented under the 
auspices of the International Association for the 
Evaluation of Educational Achievement (IEA) 
with the assistance of partners, including the In-
ternational Study Center (ISC) of Boston Colle-
ge [5—8, 10]. According to Carnegie’s classifica-
tion, the Boston College belongs to the group of 
131 U.S. universities with the highest research 
activity [11]. Since 1995, TIMSS four-year period 
assessment has been conducted seven times, with 
Ukraine taking part twice (in 2007, for students 
of 4th and 8th grades and in 2011, for students of 

8th grades) [5, 6, 10]. PIRLS that complements 
TIMSS was introduced in 2001 and is held every 
five years. The last time was in 2016, so the next 
evaluation is planned for 2021. Ukraine has never 
joined this program [7, 8].

Another relevant source of global data accor-
ding to the United Nations Development Prog ram 
(UNDP) with a 30-year history is the latest Hu-
man Deve lopment Report 2020 (HDR-2020) that 
covers 189 countries. The report provides human 
deve lopment indices and components in relation 
to li fe expectancy, education, and income, as well 
as ot her important socio-economic indicators, 
which in particular determine the level of inno-
vation-driven development [4]. Ukraine is consis-
tently represented in the report. Its Human De-
velopment Index (HDI) is primarily backed by 
relatively high education indicators [4, 12—15].

In addition, there has been published the an-
nual data of the Shanghai Academic Ranking of 
World Universities 2020 (ARWU 2020) for the 
general (60 countries) and sectoral (54 academic 
subjects, 90 countries) universities of the world 
(the top 500) and the sub-world (501—1000) clas-
ses (Uk raine is not ranked) [16—18]. The relati-
vely new concepts of the world class and the sub-
world class (candidates for the world class) uni-
versities have been established and used globally 
starting with 2007— 2009, but not yet fully un-
derstood in Ukraine as factor influencing the for-
mation of innovative people, innovative society, 
and innovation-dri ven economy [19—21]. Accor-
ding to this rating that is published since 2003, 
National Taras Shev chenko University of Kyiv has 
been the only Ukrainian university that once (in 
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2017), in the field of ma thematics was included in 
the last rating group (401—500), i.e. was interna-
tionally recognized as a world-class university in 
this subject area [16, 21]. ARWU, as compared 
with two other government-recognized interna-
tional rankings (Times and QS), has become mo-
re widespread because of its objectivity and the 
best fit of its criteria and indicators to the prin-
ciples of research and innovation-driven prog-
ress [16—22].

Thus, the world community accumulates, ex-
pands, and updates the heuristic array of systemic 
global and, most importantly, reliable relevant da-
ta that characterize modern human development 
and reflect its growing focus on innovation, espe-
cially in education. These and other empirical da ta 
require a comprehensive theoretical and me tho do-
logical understanding. After all, they make it pos-
sible not only to find out, but also to explain the 
deep connections of various parameters of deve-
lopment with the quality of modern education and 
the degree of its compliance with lea ding trends.

In particular, the data have shown that the de-
velopment of education in Ukraine has not always 
corresponded to the global challenges and trends. 
In 2010, the UNDP concept of human develop-
ment (after 20 years of successful operation of 
the program) changed significantly its educatio-
nal component of HDI. The years of schooling 
factor is preferred over the primary literacy of the 
population and the education coverage, which 
ha ve lost its global relevance [14, 15]. However, 
in 2010, contrary to reasonable objections, in par-
ti cular from NAES of Ukraine (for example, in 
the speech of Vasyl Kremen at the parliamentary 
hearings on June 9, 2010 [23]), at the finish line, 
at the insistence of the Verkhovna Rada of Uk-
raine, Ukraine stopped the transition to a 12-year 
period of complete general secondary education 
[24]. The mentioned transition started in 2001 in 
accordance with the Law of Ukraine on the Gene-
ral Secondary Education (1999) [25], was confir-
med by the National Doctrine of the Education 
Development in 2002 [26], which has been still 
relevant, and should aim at improving the quality 

of school education. After all, the 12-year school 
has been already dominant in the world, especial-
ly in Europe, and allows better implementation 
of the principle of child-centeredness in educa-
tion and the formation of innovative person ca-
pable of continuous learning and acquiring new 
competencies in a knowledge society [26—29].

This has adversely affected the study of basic 
school subjects (language, mathematics, and natu-
ral sciences). According to the results of TIMSS 
2011, the eighth-graders of Ukraine ranked 19th in 
mathematics and 18th in natural sciences among 
42 countries [10], and according to PISA 2018, 
the 15-year-old Ukrainian students in these sub-
jects were 44th and 39th respectively, among 79 
countries [1].

In 2012—2014, the authors of this research 
took part in the transition of Ukraine to a new 
quality of education mainly by introducing qua-
lity assurance systems in the educational sphere 
in different educational levels without extending 
the years of schooling, starting with the Bologna 
process in higher education [30, 31]. This was 
important for the integration of the Ukrainian 
education sphere into the European Higher Edu-
cation Area that was formed since 1999, the Eu-
ropean   Vocational Education and Training Area 
(un der the Copenhagen process, since 2002) [32], 
and later to the European Education Area that 
was initiated in 2017 and is scheduled to be comp-
leted in 2025 [33]. Therefore, the law on the Hi-
gher Education (2014), the first one among the 
new generation of educational laws, contains a se-
parate section on the quality assurance in educa-
tion [31]. Since then, the presence of such a spe-
cial section in the subsequent educational laws has 
become the norm [34—36]. However, this is not 
enough to achieve the quality of education.

In 2015—2016, the National Academy of Edu-
cational Sciences of Ukraine, the respective Com-
mittee of the Verkhovna Rada of Ukraine and the 
Ministry of Education and Science of Ukraine wer-
e elaborating the concept of the second attempt 
to start a systematic and consistent transition to 
12-year school education structured into the pri-
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mary, the basic, and the field-specific seconda-
ry education in accordance with the Internatio-
nal Standard Clas sification of Education 2011 
(ISCED 2011) [37—43]. Approved by the govern-
ment in 2016, the Concept of the New Ukrainian 
School (NUS) [44] is designed to solve this prob-
lem, embodied in the Law of Ukraine on Educa-
tion (2017) [34] and enshrined in the Law of Uk-
raine on Comp lete General Secondary Education 
(2020) [35]. In 2017—2020, the implementation 
of NUS has highlighted new threats and caused 
concern, in particular regarding the lag in its im-
plementation, the study of natural sciences and 
mathema tics and more [3, 44—50]. In addition, 
the opponents of the 12-year-old schooling again 
contest the appropriateness of this conception, 
contra ry to global and European trends, and now 
the gene rally accepted tradition [51]. Therefore, 
the comp letion of the implementation of 12-year 
complete general secondary education in 2029 
requires reliable, scientifically sound support and 
protection.

More than 15-year unjustified delay in the im-
plementation of the 12-year school has had an 
adverse impact on the growth rate of Ukraine’s 
HDI as compared with other countries (Table 1).

At the same time, compensating for the short-
ness of complete general secondary education by 
excessively disproportionate expansion of access 
to higher education (Table 2) although has cau sed 
a slight increase in the index of years of schoo-
ling as a whole, but adversely affected the quality 
of both secondary and higher education. As a re-
sult, university principals have been comp laining 
about the quality of entrants' education.

Moreover, among the consequences of such an 
imbalance in education there was, in particular, 
the persistent lack of world and even sub-world 
class universities in Ukraine because of too wide 
and scattered network of higher education insti-
tutions, under conditions of a relative underfun-
ding of primary and secondary education and an 
overfunding of higher education [21, 40, 42, 50, 52].

Table 3 shows the importance of HDI educa-
tional components for Ukraine.

Table 3 shows that Ukraine continues to lag sig-
nificantly behind the OECD and even the world 
as a whole in terms of life expectancy and per ca-
pita income. However, in terms of educational pa -
rameters, the country is ahead of the world and 
historically not far behind the OECD. At the sa-
me time, for the above reasons, from 2010 to 2019, 
the gap between OECD and Ukraine increased in 
terms of years of schooling, but thanks to the NUS 
introduction, it is expected to decrease.

Although NUS and relevant laws regulate the 
system of progressive measures to improve school 
education [34—36, 44, 49, 50], nevertheless, gi-
ven the need for permanent monitoring of the 
NUS implementation [3], it is important to con-
tinue the search for reliable global factors, both 
en dogenous and exogenous, of imperative impact 
on the quality of education.

In order to outline the list of potential factors 
and to further determine their current impact on 
the quality of education, the Human Development 

Таble 2. The General Coverage of the Population 
with Education of Different Levels 
Normalized to the Appropriate Age Group    

Country

Coverage with education, 
by level, in 20171, % 

The ratio 
of the coverage 
with higher and 

secondary 
education, times

Early-
years 

Primary
Secon-

dary
Higher

Ukraine 84 100 97 83 0.86
189 world 
countries 50 105 79 36 0.46
OECD 79 102 105 68 0.65

Таble 1. Trends in HDI in 2000—2019    

Country

HDI HDI average annual 
growth rate 

in 2000–2010 to that 
in 2010–2019, times

2000 2010 2019

Ukraine 0.694 0.755 0.779 2.3 
189 world 
countries 0.644 0.699 0.737 1.3
OECD 0.835 0.874 0.900 1.3

Source: prepared by the authors based on [4].

1 The latest available data for 2012—2017.
Source: : prepared by the authors on the basis of [12].
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Report indicators that are typical and accessible 
to all countries are taken as a basis. First of all, 
these are the components of synthetic HDI, 
namely: life expectancy, expected years of schoo-
ling, mean years of schooling, and income per ca pi-
ta. These characteristics of human development 
are supplemented by others that are based on re-
cent and previous reports: the share of budget ex-
penditure on education in GDP, the teacher-pu-
pil ratio in primary school, and the share of R&D 
in GDP [4, 12—15]. Given the contribution of 
education to innovation and at the same time the 
competitiveness of human progress, such global fac-
tors as the presence of world and sub-world class 
universities in the interpretation of ARWU have 
been included as well [16—18, 21].

Some (six) of these factors, of course, are im-
manent to the educational sphere, i.e. endogenous 
to it. On the other hand, the other three (life ex-
pectancy, income per capita, and share of R&D in 
GDP) are exogenous, i.e. those that form the con-
text of the operation and development of educa-
tion. Definitions of the seven listed factors (ex-
cept for the world and sub-world class universi-
ties) are given in the terminological explanations 
in each human development report [4, 12—15].

In its reports, UNDP also regularly provides 
data on self-assessment of the quality of educa-
tion in countries, the education quality satisfac-
tion percentage [12, 53]. This subjective indica-
tor, as shown in [53], differs significantly from 
the objective indicators, for example, the PISA 
results. Therefore, this research uses the objec-

tive indicators of PISA, TIMSS, and PIPLS for 
different aggregates (groups) of countries as indi-
cators of the quality of education.

The most representative are the data of the la-
test PISA 2018 survey that involved 79 count-
ries/territories, including Ukraine [1—3]. They 
have been used as a basis for characterizing the 
quality of education (learning outcomes, student 
achievement). Given that the Human Develop-
ment Report does not contain relevant data for 
Kosovo, Macau and Taiwan, we have considered 
the 76 other PISA 2018 countries, more than half 
of which are OECD members (37) and associa-
te members (8) [9]. These 76 countries are ran-
ked from 1 to 121 (out of 189) in terms of HDI in 
HDR 2020 [4]. Similar surveys TIMSS 2019 and 
PIRLS 2016 [5—8, 10] covering significantly fe-
wer countries have been analyzed additionally.

Although the results of PISA 2018, TIMSS 
2019, and PIRLS 2016 have been widely analy-
zed [1—8, 10, 54], such analysis as in this research 
has not been done yet.

To determine the relationship between the qua li-
ty of education and the outlined factors of human 
development, the Pearson correlation coefficients 
(Kpears) have been calculated in Excel and interpre-
ted. The relationship is considered strong if the cor-
relation coefficient exceeds 0.60, and ve ry strong if 
it exceeds 0.90. The critical value of the correla-
tion coefficient (Kcr ) is determined for the signi-
ficance level p = 0.05 (that is common for the so-
cio-humanitarian sciences [55]), ac cording to the 
number of compared parameters N in each case [56].

Таble 3. The Role of Various Components of the Human Development Index in Ukraine, 
the World and the Organization for Economic Cooperation and Development in 2010 and 2019   

Country
Life expectancy, years Years of schooling, years

Expected years 
of schooling, years

Gross national income 
per capita, PPP, USD

2010 2019 2010 2019 2010 2019 2010 2019

Ukraine 68.6 72.1 11.3 11.4 14.6 15.1 6.5 thou 13.2 thou
189 world countries 69.3 72.8   7.4   8.5 12.3 12.7 10.6 thou 16.7 thou
OECD 80.3 80.4 11.4 12.0 15.9 16.3 37.1 thou 44.4 thou
OECD/Ukraine, times 1.17 1.12 1.01 1.05 1.09 1.08 5.7 3.4

Note: PPP is purchasing power parity
Source: prepared by the authors on the basis of [4].
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The calculated correlation factors based on the 
PISA 2018 data on achievement in reading, ma-
thematics, science (N = 76 and 75, as no data on 
reading are available for Spain) have shown a ve-
ry strong interdisciplinary correlation (Kpears ran-
ges within 0.95—0.97). This allows us to use the 
average score for the three subjects while doing 
comparisons for the purposes of this research (the 
correlation between the average scores and scores 
for individual subjects remained very strong in 
the range of 0.98—0.99).

Fig. 1 shows the values   of the Pearson correla-
tion coefficient of student achievement scores in 
reading, mathematics, and science and the ave-

rage for the three subjects, on the one hand, and, 
on the other hand, all other endogenous and ex-
ogenous factors influencing the quality of educa-
tion for which systemic global reliable data are 
available, namely:

a) the endogenous factors
  mean years of schooling (average number of 

years of education received by people ages 25 
and older, converted from educational attain-
ment levels using official durations of each 
level);

  expected years of schooling (number of years 
of schooling that a child of school entrance age 
can expect to receive if prevailing patterns of 

0.00
Mean years 
of schooling 

Endogenous factors 

Expected 
years of 

schooling 

Teacher-pupil 
ratio in 
primary 
school 

Expenditure 
on education 
from national 

budget 
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universities 

World and 
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Fig. 1. The correlation (the Pearson coefficient) between the student achievement according to PISA 2018 and the endoge-
nous and exogenous factors that affect the quality of education in different ways
Source: calculated by the authors on the basis of [1, 2, 4, 12, 13, 17].

Кcr = 0.24—0.23 for N = 67—76, p = 0.05

0.55

0.41 0.36 0.35 0.38

0.64

0.54

0.620.58
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age-specific enrolment rates persist through-
out the child’s life;

  teacher-pupil ratio in primary school;
  the share of expenditure on education from na-

tional budget in GDP, %;
  world-class universities (number of such uni-

versities in the country);
  world and sub-world class universities (num-

ber of such universities in the country);
b) the exogenous factors

  the share of expenditure on R&D in GDP, %;
  income per capita (gross national income per 

capita at purchasing power parity, in USD);
  life expectancy at birth (years).

Insofar as in all 36 (4 × 9) correlation pairs, the 
data are available for at least 67 out of 76 coun-
tries, the critical value of the Pearson correlation 
coefficient for the significance level p = 0.05 does 
not exceed 0.24 [56]. Therefore, all correlations 
are positive and probable, but have different va-
lues (see Fig. 1).

Regarding the endogenous factors, the most 
im portant correlations for them are related to the 
years of schooling. Moreover, in the case of the 
mean years of schooling, the correlation with stu-
dent achievement is close to the strong one. App-
roximately the same, but not strong, are the cor-
relations between the student achievement and 
the teacher-pupil ratio in primary school, the sha-
re of expenditure on education from national bud-
get in GDP, the presence of world-class universi-
ties and world and sub-world class universities. 
The weak correlations in the last two cases may 
be explained by a certain remoteness of the elite 
flagship universities from the mass primary and 
secondary school. However, in any case, all the-
se endogenous factors are positively relevant, al-
though the priority factors are years of schooling.

With regard to the exogenous factors, the cor-
relation for income per capita is approximately as 
strоng as for the endogenous factor of expected 
years of schooling, and the correlation for life ex-
pectancy is approximately as strong as that for 
the endogenous factor of mean years of schoo ling. 
At the same time, the most resonant factor among 

both exogenous and endogenous factors is the sha-
re of expenditure on R&D in GDP. This is the 
only factor that for all the subjects strongly (!) 
correlates with student achievement in reading, 
mathematics, and science.

This result has shown that the general research 
and innovation context of the country, if strong-
ly supported by resources, has a significant (if not 
the main) impact on the student achievement in 
reading, mathematics, and science. This is explai-
ned, to a certain extent, by the pedagogical law of 
the correlation between complexity and in de pen-
dence in education, as formulated in the National 
Academy of  Educational Sciences of Uk raine, accor-
ding to which the level of mastering the subject 
directly depends on the level of independence [57]. 
The independence is driven by mo tivation, inte rest, 
and enthusiasm. Thus, an att rac tive, popularized, 
well-developed, advanced, and respectful R&D sec-
tor and, as a consequence, an innovation-driven 
economy, encourage students to master mentio ned 
subjects. Conversely, a degraded, poor, resource-
bleeding R&D sector hence and a raw materials, 
low-income, low-technology economy with res pec -
tive labor market discourage students from lear-
ning the subjects that are necessary for innova-
tion-driven progress. After all, the quality of edu-
cation is always based on advanced science not 
only in classrooms, but also in a broad social con-
text, including out-of-school education, etc. [52].

These conclusions have been largely confir-
med by analyzing the results of TIMSS 2019 and 
PIRLS 2016 surveys, albeit for fewer countries 
and with lower coverage of students (Figs. 2, 3). 
To ensure the consistent use of TIMSS data, the 
data for Pakistan and Taiwan are excluded, and 
the averaged data for Northern Ireland and Eng-
land are taken as data for the United Kingdom. 
In the case of PIRLS, the data for Macau and Tai-
wan are excluded and the data for Northern Ire-
land and England, as well as for the Flemish and 
the French parts of Belgium are averaged.

Fig. 2 shows the correlation coefficients of the re-
levant factors and achievement of the 8th grade stu-
dents in mathematics and science for TIMSS 2019.
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Fig. 3 shows that the distribution of correla-
tion values   by factors is similar to the distribu-
tions shown in Figs. 1, 2. The group of endoge-
nous factors is led by mean years of schooling 
(strong correlation for all subjects, especially for 
reading) and expected years of schooling. At the 
same time, the role of teacher-pupil ratio increa-
ses significantly for the 4th graders. However, the 
number of world and sub-world class universities 
and especially the share of expenditure on educa-
tion from national budget in GDP do not have 
probable values  . Among the exogenous factors, li fe 
expectancy and the share of expenditure on R&D 
in GDP remain the leaders.

Figs. 1—3 also show that all the correlations 
are stable, i.e. such that do not lose probability, 
are mean and expected years of schooling (endo-
genous factors) and the exogenous factors.

Thus, the above-mentioned correlation analysis 
based on statistically significant data samples has 
shown that the length of schooling, which cor res-
ponds to the progressive norms, and approp ria  te 
support of R&D and science most significant ly 
contribute to the quality of school education.  The-
refore, the adequate duration of schoo ling as fo-
reseen in the NUS ensures a reliable basis for the 
implementation of the global trend towards li fe-
 l ong learning in Ukraine. In particular, the Na tional 

Fig. 2. The correlation (the Pearson coefficient) between the student achievement according to TIMSS 2019 and the endo-
genous and exogenous factors that affect the quality of education in different ways
Source: calculated by the authors on the basis of [4, 5, 12, 13, 17].
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Academy of Educational Sciences of Uk rai ne, the 
Ministry of Education and Science of Uk raine, and 
the Verkhovna Rada Committee on Edu cation, Sci-
ence, and Innovation have been cur rently drafting 
the Law of Ukraine on Adult Education. After all, 
among the key competencies to build which the 
NUS is implemented, there is the ability to learn [44].

In order to further verify the significance and 
sustainability of factors influencing the quality 
of education, appropriate correlations have been 
cal culated and compared for different groups of 
countries, namely: the world countries; the OECD 
members and associate members; the OECD mem-
bers; the European countries; and the EU mem-

ber states, for subject-averaged results of PISA 
2018. Table 4 shows the ranks of the influence of 
each factor for these groups of countries and their 
group-averaged correlation coefficients.

Table 4 shows that in these cases, only the en-
dogenous mean years of schooling and the exoge-
nous expenditure on R&D are ranked first in the-
se five groups of countries (two and three first pla-
ces, respectively).

Given Fig. 1, Table 4 allows us to model the 
effect of each factors of influence in the descen-
ding order, in terms of promoting the quality of 
school education, based on the most representa-
tive PISA 2018 survey (Fig. 4).

Fig. 3. The correlation (the Pearson coefficient) between the student achievement according to PIRLS 2016 (4th grade) and 
TIMSS 2019 (4th grade) and the endogenous and exogenous factors that affect the quality of education in different ways
Source: calculated by the authors on the basis of [4, 5, 8, 12, 13, 17].
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Given Table 4 and Fig. 4, we have noted the 
unexpectedly modest, albeit positive, role of the 
share of expenditure on education from budget in 
GDP. This result indicates that its valid interpre-
tation requires additional research on several 
sub-factors related to the financing of the educa-
tional sphere, which are beyond the scope of this 
research. In particular, this applies to the share of 
GDP, which is allocated to primary and seconda-

ry education, funding from all sources, the amount 
of funding per student. For example, in [3, 157] it 
has been stated that the effect of education fund-
ing on the quality of education depends on the 
economic development of the country and other 
factors, and that the dependence of PISA results 
on income per capita and expenditure on educa-
tion per student is more complex than linear pro-
portionality.

Таble 4. Ranking in Terms of Magnitude and Stability of the Correlation between the Quality of School Education 
and the Endogenous and Exogenous Factors for Different Groups of Countries, Based on the Results of PISA 2018 Survey 

Factors

Factor rank

Total 
ranks

Total 
score

Average
КpearsWorld 

(76 countries)

OECD and 
associates

(45 countries)

OECD
(37 countries)

Europe
(44 countries)

EU
(27 countries)

І. Endogenous factors
Mean years of schooling 3 1 1 6 3—4 14—15 21 0.59
Expected years of schooling 4 6 6 3 2 21 4 0.53
Teacher-pupil ratio in pri-
mary school 6 5 3 — (10) — (10) 34 6 0,38
Expenditure on education 
from national budget 8 — (10) — (10) 5 5 38 7 0.33
World-class university 9 — (10) — (10) 7 — (10) 46 9 0.29
World and sub-world class 
universities 7 — (10) — (10) 8 — (10) 45 8 0.28

ІІ. Exogenous factors
Expenditure on R&D 1 3 4 1 1 10 1 0,61
Income per capita 5 2 2 2 3—4 14—15 31 0.59
Life expectancy 2 4 5 4 — (10) 25 5 0.52

Note: The dash (—) shows the loss of probability of the corresponding correlation for a specific group of countries (10th place 
is outside the group of factors). 1 In the case of score equality, the mean years of schooling is ranked higher than income per 
capita, given the two first places of the former and its dominance in the TIMSS and PISA surveys (see Figs. 2 and 3)
Source: calculated by the authors on the basis of [1, 2, 4, 12, 13, 17].
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Fig. 4. Model of significance (impact and stability) of the 
endogenous (dark/gray) and the exogenous (light/gray) fac-
tors for the quality of school education according to the re-
sults of PISA 2018.
Note. The factor effect corresponds to the rank in parenthe-
ses. The dark thick arrows show a stable probable effect (cor-
relation) of the factor; the light arrows correspond to the 
ef fect which probability is lost in some ca ses; the dotted ar-
rows mean a frequent loss of the probability.
Source: prepared by the authors.
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Conclusions
1. The large global systems of reliable data on 

the quality of education (PISA, TIMSS, PIRLS), 
human development, its nature and components 
(UNDP Human Development Reports, ARWU) 
have made it possible to identify the factors that 
determine the quality of education.

2. To assess the quality of schooling in the key 
subjects (reading, mathematics, and science), the 
correlation coefficients (135, 15 for each factor of 
the 9) for different sets of countries and programs 
have been calculated and shown a significant ef-
fect on the quality of school education for the ni-
ne indicators related to human development and 
innovation-driven progress (the six endogenous 
factors that are directly related to the educatio-
nal sphere, and the three endogenous ones that 
determine the context of the operation of the edu-
cation sphere).

3. Out of the nine factors, only two (one endo-
genous and one exogenous) have been identified 
as those having the most significant and stable 
(almost equal) effect that in any of the correla-
tions never loses its positive probability. These fac-
tors are mean years of schooling and expenditure 
of R&D in the country. Therefore, these two fac-
tors are critical to ensuring and improving the 
qua lity of school education.

4. The factors influencing the quality of schoo-
ling are important for the effective implementa-

tion of the concept of the New Ukrainian School. 
In particular, the required length of schooling al-
lows implementing the principle of human-cen-
teredness and competence approach in educa-
tion. The necessary financial support of science in 
the present-day conditions (which contributes to 
the science-intensive, high-tech economy) cre-
ates a strong positive motivation for students to 
study the basic school subjects.

5. For the successful reform of the educational 
sphere of Ukraine, in particular on the basis of 
the New Ukrainian School, it is advisable to use 
the ex perience of the Organization for Econo-
mic Coo pe ration and Development and the Euro-
pean Union, including that in the sphere of life-
long learning and funding science. Also, it is ne-
cessary that the second attempt to move to 12-year 
gene ral secondary education in Ukraine shall be 
completed.

6. At the same time, in further research it is im-
portant to find out in more detail the nature and 
ex tent of the effect of investments into education 
on the quality of education. It is also advisable to 
clarify the role of world and sub-world class uni-
versities, which has a little effect on the quality of 
school education, but on which the world leading 
countries, especially the OECD and the EU mem-
bers, are focusing their efforts while developing 
the sphere of education and science and the in-
novative person.
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ЯКІСТЬ ОСВІТИ ТА ІННОВАЦІЙНИЙ 
РОЗВИТОК: НОВА УКРАЇНСЬКА ШКОЛА 
В КОНТЕКСТІ ГЛОБАЛЬНИХ ТЕНДЕНЦІЙ

Вступ. Прискорення прогресу людства зумовлене зростанням ролі інновацій, що потребує формування ефективного 
суб’єкта їх здійснення та підтримки — інноваційної людини, за формування якої відповідальна сфера освіти, особли-
во початкова та середня освітні ланки. Реформа «Нова українська школа» (НУШ), яка впроваджується з 2016 р., має 
адекватно спрямовуватися з огляду на сучасні виклики й тенденції.   

Проблематика. Важливою в цьому контексті є ідентифікація ключових внутрішньосистемних і контекстуальних 
факторів впливу на якість шкільної освіти, насамперед з читання, математики, природничих наук, задля розвитку 
інноваційної людини. 

Мета. З’ясування ендогенних та екзогенних чинників ефективного впливу на освітню якість для оптимізації реа-
лізації НУШ у сучасних умовах. 

Матеріали й методи. Використано багатофакторний системний аналіз, зокрема статистичний, кореляційний, по-
рівняльний, метод великих баз нових глобальних даних щодо людського розвитку, міжнародного оцінювання якості 
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початкової і базової середньої освіти, розвитку світової наукової й університетської сфер та особливостей впрова-
дження НУШ в Україні.  

Результати. З’ясовано глобальні вірогідні зв’язки між якістю шкільної освіти та факторами внутрішньо-освітян-
ського та зовнішньо-контекстуального впливу на якість освіти. З-поміж розглянутих дев’яти чинників якості освіти 
школярів з читання, математики і природничих наук, особливо впливовими (резонансними) і стійкими виявилися 
ендогенна фактична тривалість освіти та екзогенна частка ВВП, що спрямовується на наукову сферу. При цьому 
впливовість зазначеної частки ВВП більша, ніж тривалості освіти. Обґрунтовано рекомендації щодо підвищення 
ефективності НУШ.

Висновки. Підвищити результативність реформування шкільної освіти, зокрема на засадах НУШ, можна шляхом 
урахування детерміністичної дії на якість освіти низки ендо- і екзогенних факторів впливу.

Ключові  слова : інноваційна людина, якість освіти, ендо- і екзогенні фактори, нова українська школа.


