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The research aims to discover how non-cognitive skills influence students™ aca-
demic achievement. Particular emphasis was put on how non-cognitive skills in-
fluence academic achievement in students from families with low socio-econom-
ic status. The study uses the data of the Programme for International Student
Assessment (PISA) collected in Russia in 2018. The PISA-2018 provides nationally
representative data that contains information from more than 7,000 students in
the 9th grade in Russia. For data analysis, propensity score matching was used
as one of the causal analysis methods used in econometrics. The study results re-
veal that the development of such non-cognitive skills as growth mindset, self-ef-
ficacy, and grit lowers students’ probability to become low achievers. The effect
is particularly strong for the students from the poorest families. In conclusion,
the authors suggest recommendations for educational policy on the inclusion of
socio-emotional learning programs in educational standards of school education.

non-cognitive skills, socio-economic status, human capital, academic achieve-
ments, propensity score matching, growth mindset, grit, self-efficacy.
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Quality education is one of the development priorities for the inter-
national community. The Sustainable Development Goals adopted
by the United Nations General Assembly in 2015 and lie at the core
of the 2030 Agenda for the development of world economies, pri-
oritize, among other things, “ensuring inclusive and equitable quality
education and promoting lifelong learning opportunities for all” (Sus-
tainable Development Goal 4). One of the prerequisites for achieving
this goal is educational equity when vulnerable and socio-economi-
cally deprived groups have the same opportunities as more advan-
taged groups to access quality education. In other words, belonging
to a vulnerable group should not be a factor that constrains a child
in the accumulation of human capital. Sustainable Development Goal
Indicator 4.1.1 (c) measures the proportion of children achieving a
minimum proficiency level in reading and mathematics at the end
of lower secondary education. In Russia, it was 78% in both reading
and mathematics in 2018, which was a significant decline compared
to 2015, when the indicator had reached 84% and 81%, respectively'.
It is likely that without targeted public policy measures the propor-
tion of schoolchildren who do not achieve the minimum proficiency
level can hardly be reduced to zero by 2030.

Hence, without targeted policy interventions, the country could
face a significant deficit of human capital needed for sustainable
socio-economic development, and urgent measures need to be
taken today to improve the skills of young Russians. Prospective
government efforts to address inequity in education gain particu-
lar relevance in this context . Evidence from international compar-
ative studies confirms that socio-economic status of a child’s fam-
ily appears to be a notable factor of low academic achievement
[OECD, 2016a]. For example, in Russia, it explains about 7% of the
variation in the learning outcomes of schoolchildren in lower sec-
ondary school. In addition, low achievers in reading often also un-
derachieve in mathematics, which points to a high probability of
overlap between the two statistical distributions [OECD, 2016b].

Socio-economic status is consistently associated with cognitive
skills [Farah, 2017] and influences child’s cognitive abilities through-

" UNESCO (2021) Sustainable Development Goals: 4.1.1 Achieving at Least a Min-
imum Proficiency Level in Mathematics at the End of Primary: http://data.uis.
unesco.org/index.aspx?queryid=3692
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out all stages of learning. Evidence from behavioral neuroscience
confirmed the long-term nature of this relationship: the difference
in IQ between children from the wealthiest and poorest classes at
age two, which is only 2, increases over the course of life, reach-
ing 15 at the age of sixteen years old [Stumm von, Plomin, 2015].

Thus, education systems that do not adopt targeted measures
to compensate for the socio-economic disadvantage of schoolchil-
dren inevitably reproduce inequality in human capital accumula-
tion, thereby blocking channels of upward social mobility. Inequality
in learning outcomes can also be caused by factors other than so-
cio-economic ones, such as pedagogy, school climate, and parental
involvement. However, sustained, equity-focused improvement in ed-
ucational outcomes begins “at the tail end” — with targeted support
for those with the lowest educational outcomes [Crouch, Rolleston,
2017; Crouch, Rolleston, Gustafsson, 2021; Akmal, Pritchett, 2021].

In other words, reducing the proportion of schoolchildren who
fail to meet a minimum proficiency level in reading and mathemat-
ics will not only ensure progress toward the achievement of Sus-
tainable Development Goal Indicator 4.1.1 (c) but will also eliminate
inequality in the key skills gained through the lower secondary edu-
cation. Closing the opportunity gap that results from differences in
family status should become a priority in education policy. This will
not only ensure equitable opportunities for human capital accumu-
lation in general school education but will also lay the groundwork
for overcoming persistent poverty: the experience of some coun-
tries confirms that high academic achievement among 15-year-old
schoolchildren from the poorest families is a strong predictor of up-
ward mobility [OECD, 2018].

In seeking ways to reduce the prevalence of low academic
achievement, contemporary researchers in economics, psychology
and sociology are examining non-cognitive skills as a driver of aca-
demic achievement. Non-cognitive skills are defined as patterns of
thought, feelings and behavior of individuals that may continue to
develop throughout their lives and that play an important role in the
educational process [Garcia, 2016]. In other words, in addition to ac-
ademic knowledge, learners should develop behavioral strategies,
skills, and attitudes necessary for academic success that are not cap-
tured by cognitive test scores [Farrington et al., 2012]. In the scientif-
ic literature, non-cognitive skills are also known as socio-emotional
skills [Attanasio et al., 2020; Zhou, 2017], 21st-century skills?, trans-

2 UNESCO, UNPFA, UNICEF, UN (2015) Education 2030. Incheon Declaration
and Framework for Action for the Implementation of Sustainable Develop-
ment Goal 4. Towards Inclusive and Equitable Quality Education and Life-
long Learning for All: http://uis.unesco.org/sites/default/files/documents/
education-2030-incheon-framework-for-action-implementation-of-sdg4-
2016-en_2.pdf
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versal skills [Cinque, Carretero, Napierala, 2021], or soft skills [Koch,
Nafziger, Nielsen, 2015; Laker, Powell, 2011].

In this paper we seek to answer the following research ques-
tion: to what extent can non-cognitive skills improve the education-
al outcomes of schoolchildren, especially those from families with
low socio-economic status? To put it differently, how strong is the
causal effect of non-cognitive skills on academic achievement, and
does the strength of this effect change in interaction with the so-
cio-economic status of the child’s family?

The results of Russian schoolchildren in the Program for In-
ternational Student Assessment (PISA) in 2018 were adopted as
the data of the study. The data were analyzed by propensity score
matching, a method used in econometrics for causal evaluation of
the effects of public policy [Caliendo, Kopeining, 2008; Essama-Ns-
sah, 2006; Heinrich, Maffioli, Vazquez, 2010; Basu, Meghani, Siddiqi,
2017]. The research on the influence of non-cognitive skills on learn-
ers' academic competencies as applied to Russia potentially contrib-
utes to incrementing scientific knowledge about the effect of so-
cio-economic status on learning outcomes. The insights suggested
in this paper can serve as a basis for the development of public pol-
icy measures aimed at closing the gap in human capital accumula-
tion between schoolchildren from different socio-economic status
groups by investing in their non-cognitive skills.

Review The importance of non-cognitive skills for human capital accumu-
of Research |ation is reflected in both international and Russian educational
on the Role development agenda. Indicators 4.1, 4.4, and 4.7, which measure

of Non-Cognitive the achievement of Sustainable Development Goal 4, describe the

Skills in Learning  non-cognitive, social and emotional development of learners. Ac-
cording to the Incheon Declaration Education 2030, adopted at the
World Education Forum in 2015 as a guide to achieving the SDGs in
education, the education content and learning process should be
focused on the development of non-cognitive skills in learners in
addition to cognitive ones. The Federal State Educational Standard
of Basic General Education, approved by the Ministry of Education
and Science of the Russian Federation, enshrines the need to devel-
op students’ emotional intelligence, communication skills, self-con-
trol and many other non-cognitive characteristics.

A positive correlation has been empirically established between
the level of non-cognitive skills and academic performance [Wan-
zer, Postlewaite, Zargarpour, 2019; Destin et al., 2019; Komarraju,
Nadler, 2013]. Researchers particularly focus on assessing whether
the negative effect of socio-economic status on academic perfor-
mance can be compensated by improving the non-cognitive skills of
learners from families with low socio-economic status [OECD, 2019;
Claro, Paunesku, and Dweck, 2016; OECD, 2021al.
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Despite the extensive research on non-cognitive skills in recent
years, there is still no consensus among scholars regarding their
taxonomy. Several authors [Kankaras, Suarez-Alvarez, 2019; Lipnev-
ich, MacCann, Roberts, 2013; OECD, 2017; Humphries, Kosse, 2017]
consider the Big Five personality traits — openness to experience,
conscientiousness, extraversion, agreeableness, and emotional sta-
bility (neuroticism) — as non-cognitive skills. This taxonomy is the
most common, but not the only one [Danner, Lechner, Spengler,
2021]. Studies that focus on non-cognitive characteristics such as
growth mindset, self-efficacy, grit/perseverance [Duckworth, 2016],
self-control [Schmidt et al., 2020], achievement motivation [Stein-
mayr et al., 2019], and sense of belonging at school [Urvashi and
Singh, 2017; Lee, 2020] also showed plausible results. Some of these
skills have been tested in PISA in different years. For its Study on So-
cial and Emotional Skills (SSES), the OECD has developed a new tax-
onomy that resulted from attempts to adapt the Big Five to the con-
text of human capital accumulation in the school education system.
The taxonomy includes 15 skills that make up a five-factor model
and are measured in 10- and 15-year-old schoolchildren.

Previous research has identified several stable non-cognitive
skills that influence academic performance, particularly among
schoolchildren from low-status groups. Development of a growth
mindset, a trait defined as an individual's belief in ability to develop
their own capacities and intelligence, refers to one of particular fac-
tors that increase academic performance [OECD, 2019; Costa, Faria,
2018; Blackwell et. al., 2007]. As shown in a large-scale nationally rep-
resentative study, schoolchildren from low-status groups are less like-
ly than their more advantaged peers to develop a growth mindset,
but targeted interventions to build this skill in low-achieving learn-
ers from poor families have a consistently positive effect on their
learning outcomes [Claro, Paunesku, and Dweck, 2016; OECD, 2021a].
Thus, a growth mindset may be one of the mechanisms by which eco-
nomic vulnerability affects academic performance.

The sense of belonging at school refers to the degree to which
a student feels included in the social environment of the school
[Goodenow, 1993] and has a need to build and maintain trust-based
interpersonal relationships. The sense of belonging is consistently
correlated with higher academic achievement [OECD, 2019; OECD,
2017; Abdollahi, Noltemeyer, 2018]. In particular, it has been found
that the sense of belonging at school has a positive effect on the
average academic performance of students from poor racial and
ethnic minority families [Shook, Clay, 2012].

Self-efficacy, defined as an individual's belief in their ability to
solve complex problems and cope with life’s challenges [Bandura,
1997], is considered as another predictor of academic performance
[Hwang et al., 2016; Koseoglu, 2015], A 1-point increase in self-ef-
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ficacy leads to a 6-point increase in the average reading score of
schoolchildren [OECD, 2019]. A comparative economic study of child
poverty in four developing countries has found that self-efficacy, ed-
ucational motivation and households’ living conditions are signifi-
cantly associated with each other [Dercon, Krishnan, 2009]. Deficit
of self-efficacy in children from poor families consistently correlates
with low self-efficacy in their parents, suggesting the intergenera-
tional transmission of psychosocial characteristics of those living in
poverty [Krishnan, Krutikova, 2013]. Children with poor self-efficacy
do not strive for high educational and professional achievements
[Bandura et al., 2001] and therefore fail to escape poverty [Wuep-
per, Sauer, 2016; Chiapa et al., 2012; Tafere, 2014; Pasquier-Doum-
er, Brandon, 2015].

Task mastery, or, in other words, dispositional commitment to
work hard to achieve specific goals, is another skill that positively
influences academic achievement in mathematics and reading [J6z-
sa, Molnar, 2013; Broussard, Garrison, 2004; Suprayogi, Ratriana,
Wulandari, 2019]. Its effect is especially visible in primary grades
but, according to researchers, does not remain constant through-
out schooling and tends to decrease in adolescence [Jézsa, Kis, and
Barrett, 2019].

Grit has a positive impact on learners’ academic achievement at
all levels of education [Wolters, Hussain, 2015; Lee, Sohn, 2017; Lam,
Zhou, 2019]. In one experimental study, grit-enhanced interventions
in the educational process increased the number of students com-
pleting courses satisfactorily by 6.4% [Paunesku et al, 2015]. The evi-
dence regarding the impact on academic achievement of fear of fail-
ure, that is, a student’s lack of confidence in themselves and their
own abilities, is mixed. In countries where schoolchildren receive
above-average reading scores in international surveys, the lack of
self-confidence is positively related to academic achievement, while
in countries with low scores on reading tests, confident students
demonstrate higher academic achievement [OECD, 2019].

The level of development of both cognitive and non-cognitive
skills in schoolchildren is determined by environmental factors,
which are often more significant than hereditary factors (up to 60%)
[Vukasovi¢, Bratko, 2015]. Family socio-economic status is highly
likely to be a confounding variable, that is, it may have an effect
on both cognitive and non-cognitive skills of a child and determine
the nature of the relationship between them. On the one hand,
non-cognitive skills are relatively stable; on the other hand, they are
flexible in childhood and adolescence, meaning that the education
system could improve them through targeted social programs of
human capital development [Heckman, Kautz, 2014].

Economic studies have shown that the most effective programs
for non-cognitive skills development are those conducted in early
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childhood, in the preschool stage [Heckman, 2006; Aimlund et al.,
2011]. The econometric analysis confirmed that the return on in-
vestment in non-cognitive skills development is the higher the ear-
lier the investment is made, especially when it comes to stimulating
the achievements of the poor [Heckman, 2000]. Socio-emotion-
al learning programs have succeeded in improving the academic
achievement of the poorest children, and longitudinal measure-
ments have confirmed the upward social mobility of participants
in these programs [Knudsen et al., 2006]. As a consequence, the
statement “skills beget skills” has become popular among schol-
ars, cementing the relationship between cognitive and non-cogni-
tive characteristics.

Studies on the impact of non-cognitive skills on individuals' ed-
ucational and occupational outcomes conducted on a Russian sam-
ple, show, in particular, that non-cognitive components of human
capital generate a stable return in the labor market, influencing
both employability and labor remuneration [[umnenbcoH, 3yanHa,
KanentowHukos, 2020; PoxxkoBa, 2019; Maksimova, 2019]. The ma-
jority of economic studies have been conducted on an adult sample.
At the same time, experts agree that the development of non-cog-
nitive skills is a new challenge for the theory and practice of educa-
tion in Russia [Ky3bMunHoB, CopoknH, ®pymuH, 2019].

During the pilot phase of the Survey on Social and Emotional
Skills launched by the Organization for Economic Cooperation and
Development, it has been found that in a representative sample of
10- and 15-year-old Moscow schoolchildren inequality in key skills
increases depending on family economic status, and schoolchil-
dren from the poorest households are identified as a vulnerable
group in terms of accumulation of non-cognitive components of
human capital [OECD, 2021b. P. 23]. Moreover, schoolchildren with
poorly developed non-cognitive skills have fewer channels for so-
cial mobility, judging by their expectations regarding higher edu-
cation and choice of profession [Ibid. P. 13-16]. The findings of the
OECD study correspond to the results obtained by Russian econo-
mists on a representative national sample that has confirmed the
influence of non-cognitive skills on the intention to receive higher
education and on the choice of the field of study [PoxkoBa, PoLuunH,
2021a; 2021b]. Increased scientific knowledge in this area could
contribute to the development of recommendations for public pol-
icy aimed at creating inclusive education systems in which the ac-
cumulation of human capital in schoolchildren from the poorest
families is built on the principle of equity and provides them with
the skills and competencies necessary for intergenerational up-
ward mobility.
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Data and
Methodology

The study adopted PISA 2018 data for Russia, which provide na-
tionally representative sample of more than 7,000 schoolchildren
at the age of 15 years old. In addition to information on academic
achievement, the PISA questionnaires contain data on a number of
non-cognitive characteristics of schoolchildren. This study measures
such non-cognitive skills as growth mindset, sense of belonging at
school, task mastery, self-efficacy, grit, and self-confidence3. The
proposed questions have undergone cognitive and validity tests in
all countries participating in the survey and have been included in
the PISA questionnaires since 2009. The questions used to measure
the non-cognitive skills analyzed in this study are presented in Ap-
pendix 1. In order to calculate the aggregate indices for the above
non-cognitive characteristics, the OECD used item response theory
regression models. For the analysis, we standardized the variables
to the mean of the Russian sample. The sample parameters, as well
as descriptive statistics on learning outcomes and aggregate scores
for non-cognitive skills, are presented in Table 1. The breakdown of
standardized scores for non-cognitive skills and learning outcomes
by key groups is presented in Appendix 2.

Table 1. Sample Parameters and Descriptive Statistics

Gender

Male: 3.747 Female: 3.861

Residence

Urban: 5.536 Rural: 1.691

Learning outcomes

Min Mean Median Max SD Skewness Kurtosis

Reading 183 480 482 746 90 -0.14 -0.26
Mathematics

213 489 490 747 78 -0.11 -0.17

Non-cognitive skills

-1.88 0 0.32 1.42 1 -0.22 -0.75

Growth mindset 0.32

sense of belonging at school LA W Wt S 2 ! 123 A8
Task mastery .. ST NN Mo B ! 036 1..078 .
self-efficacy o s SO SN W LA W ! 067 1B
Ot L 0 SO SN W WL ! 01 ..5..798 .
Self-confidence Coo231 0 005 i 197 ¢ 1 i -043 i 0.09

Source: authors’ calculations based on the PISA 2018 data for Russia.

3 In the PISA, fear of failure is a measure of a schoolchild’s confidence in their
ability to learn. To create a positive connotation, the values of this scale were
transformed so that the most self-confident students, who had the lowest
values on the original scale, would receive high scores.
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When choosing the method of data analysis, we assumed that
belonging to a group with high or low academic achievement was
not random and that the distribution of schoolchildren who did not
achieve the minimum proficiency level in reading and mathematics
was the result of several confounding factors. In other words, we
selected an approach to estimating the effect of non-cognitive skills
on academic performance that is not affected by the existing sam-
ple bias. Since in non-experimental cross-sectional measurements
a researcher has no control over sample parameters, we used the
method of propensity score matching, which estimates the causal
effect of treatment in a quasi-experimental manner based on ob-
servational data . This method is often used in economics to evalu-
ate the effectiveness of particular social programs or public policy
measures, as it reduces the effect of confounding factors.

In this study, the dependent variable Y is binary. It indicates
whether a schoolchild belongs to the group of low achievers in
reading and mathematics. In PISA, low-achieving schoolchildren
are those who do not reach the second level of difficulty in the rel-
evant subject tests, which is considered to be the basic proficien-
cy level necessary for full participation in society and competing in
the labor market [OECDb, 2016. P. 37]. Schoolchildren with test re-
sults below Level 2 can answer a question on a text that requires
direct inference, but are not capable of holistic logical thinking and
are not able to solve more complex problems that are routinely en-
countered by adults in everyday life in modern economies.

The treatment variable is a non-cognitive skill W. Since this
study focuses on six skills, six different iterations of propensity score
matching are needed, each of which measures the effect of a par-
ticular non-cognitive characteristic on the probability of a student
belonging to the low-achieving group. We are primarily interest-
ed in the skills that have the strongest negative effect on the like-
lihood of low achievement, as investing in these skills will reduce
the proportion of schoolchildren who do not reach the minimum
proficiency level in key competencies at the end of basic general
school. By the logic of propensity score matching, six continuous
variables were dichotomized to statistically discriminate students
based on their levels of a particular non-cognitive skill. A border-
line value of 0.5 standard deviation was applied. With this border-
line value, on average about 25% of schoolchildren were assigned
to the treatment group, depending on the distribution of a partic-
ular skill. Data on the size of the treatment group for each skill are
presented in Appendix 3.

A measure of socio-economic status as a major confounding
factor for both academic achievement and non-cognitive skills is the
PISA index of economic, social, and cultural status (ESCS). This indi-
cator is based on family information such as parental education and
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Results

occupation, family wealth, and possession of cultural goods . Thus,
ESCS that combines several social, economic and cultural character-
istics not only reflects the state of family finances but also serves as
a proxy for the comprehensive relationship between family resourc-
es and the external environment in which a child’s personal devel-
opment, socialization and human capital accumulation take place.
ESCS is a continuous variable, an index standardized to the mean.
We transformed it into an ordinal variable, the levels of which (poor-
est, poor, middle , rich, richest) represent equal-size twenty-per-
cent cohorts of the sample — quintile groups. Child's gender and
area of residence (urban or rural) were the control variables in the
model. The relationships between the main variables used in the
study are shown in Figure 1. The source code in the statistical pro-
gramming language R, the source datasets, and detailed graphs
and descriptions of the models presented in this article are avail-
able online on the Open Science Framework platform at the follow-
ing DOI: 10.17605/0SF.IO/BYFTW

Figure 1. Causal Model Used in the Study

Socio-
economic
status

)

Non-cognitive
skills

w

Learning
outcomes

()

The correlation analysis using Spearman’s coefficient (r) revealed
statistically significant correlations between a number of cognitive
and non-cognitive skills. As shown in Figure 2, most correlations,
while statistically significant, were nonetheless weak or moderate.
This confirms that the non-cognitive characteristics analyzed rep-
resent personality traits that are different in their features. In par-
ticular, among the non-cognitive skills, the strongest positive cor-
relation is observed between self-efficacy and the motivation to
master tasks (r = .42, p < .05). Self-efficacy also moderately cor-
relates with the sense of belonging at school (r = .30, p < .05). In
turn, the sense of belonging is weakly correlated with the task mas-
tery (r = .22, p < .05) and grit (r = .16, p < .05). Academic achieve-
ment is most strongly correlated with a growth mindset (r = .17 for
mathematics and r = .20 for reading, p < .05). Of particular note in
this context is the high correlation between learning outcomes in
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Source: authors’
calculations based

on the PISA 2018 data
for Russia.
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Figure 2. Matrix of Correlations Between Non-Cognitive and Cognitive
Characteristics

Growth mindset

Growth mindset Sense of belonging at school
Sense of belonging at school
Task mastery

Self-efficacy

Grit 0.16

0.03

Self-confidence | 0.13 | 0.18 [-0.05| 0.04

Mathematics | 0.17 | 0.13 | 0.08 | 0.08

Reading.0.12 0.07 1 0.05

! T T T T T T T T T !
-10-08-06-0.4 -02 0.0 02 04 06 08 10

reading and mathematics (r = .86, p < .05). Apparently, the ability
to make inferences and to logically comprehend and understand
information assessed in the reading tests also lies at the core of
mathematics proficiency. The high correlation between proficiency
in reading and mathematics suggests that schoolchildren with low
achievement in one subject area are likely to have low proficiency
in the other. Our calculations based on the PISA 2018 data for Rus-
sia support this conclusion: low achievers in mathematics make up
19% of the sample, in reading — 21% of the sample, and the pro-
portion of schoolchildren with low achievements in both domains
accounts for 14%. Among low achievers in mathematics, 75% also
score poorly in reading; that is, three out of four learners who do
not reach the minimum proficiency level in mathematics do not
reach it in reading either.

Figure 3 shows the relationship between learning outcomes
and status. The higher the family’s socio-economic status, the more
likely the schoolchild is to demonstrate high academic achievement
and vice versa. Among schoolchildren with low scores in both sub-
ject areas, 38% come from families in the lowest quintile of the PISA
index of economic, social, and cultural status, and nearly half (44%)
of the high achievers come from the wealthiest families in the sam-
ple, the fifth quintile. Low-achieving and high-achieving students are
almost equally likely to come from the middle families (third quin-
tile) — at approximately 15%. Among students who do not reach the
minimum proficiency level in reading and mathematics skills, the low-
est proportion (11%) comes from the wealthiest families; conversely,
among students with outstanding academic achievement, the low-
est proportion comes from the poorest families (4%).
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Figure 3. Low- and High-Achieving Students by Family Socio-Economic
Status

Low achieveme High achievement

50—

40 -

30

—

20—

Source: authors’ 0- ﬁ

calculations based

R
—

T T T
N
S

T T T T T T T

X Q NS X X s Q S X
on the PISA 2018 data Q\Q,% & § Q§ EJQQ?’ Q@?’ Qoo § Q§’ EJQQ‘,”
for Russia. L & L &

The effect of socio-economic status on cognitive and non-cogni-
tive skills was estimated using logistic regression models. The mod-
els summarized in Table 2 test the assumption of socio-economic
status as a confounding factor in the relationship between non-cog-
nitive skills and academic achievement. In the first two models, the
binary dependent variables are used to assess the association be-
tween socio-economic status and a child’s belonging to the group
of low (Model 1) and high (Model 2) achievers in reading and math-
ematics. The other four models examine the relationships between
family socio-economic status and the likelihood that a particular
non-cognitive characteristic is strongly present in a schoolchild.

Regression analysis shows that groups of schoolchildren from
the poorest and wealthiest families have clearly unequal statisti-
cal odds of both high academic achievement and proficiency in a
range of non-cognitive skills important to academic performance.
This suggests the potential role of socio-economic status as a con-
founding factor with respect to the probability of both high academ-
ic achievement and proficiency in non-cognitive skills. For ease of
interpretation, the logarithms of the odds ratios from Table 2 are
converted to marginal effects and expressed in probabilities. Fig-
ure 4 shows the marginal effects of socio-economic status and oth-
er factors on the probabilities of low and high academic achieve-
ment. For example, the probability of belonging to the group that
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Table 2. Results of the Logistic Regression Models for Estimating the Impact of Family
Socio-Economic Status on Children’s Cognitive and Non-Cognitive Skills (Before Matching)

%Lowacademic éHighacademic éGrowth éSense %Task éSeIf— éGrit éSeIf—con—
iachievement :achievement  imindset :of belonging :mastery i efficacy i fidence
; ; ; i at school ; ; ;
Status:poor- : 142 . -203 =07 =059 . -08 . -091 | -0.18 = -022
est DA (032 (0D ) () (011 (0.09)% | (0.08)**
Status:poor 082 1.4 053 . 041 | 058 | 043 = -004 022
D02 (024 (0.09)F  (0.09)F (01 (0 L (0.09) | (0.08)*
Status: 041 115 036 . 038 | 054 | 043 018 = -0.07
middle D03 (020 (.09 (0.09)FF (0. L (0 L (0.09)F  (0.08)
Status:rich 015 -0.6 =034 027  -034  -034  -004 @ -01
L0407 (0.09)FF L (0.09*% | (0.09*** | (0.09)*** | (0.09) | (0.08)
Residence: = -062 . 127 . 018 . -0.01 016 0 . -019 | -0.04
urban 008 (0.20)* (0.08)* (0.08) (0.08)* (0.08) : (0.07)** . (0.06)
Gender:male 033 -027 021 | 005 0.06 014 | -025 & 053
07 (0.14) (0.06**  (0.06) (0.06) (0.06)* : (0.05)*** (0.05)***
Intercept ~ -211  -362 . -123  -1.06 09  -115 | -06 . -0.75
LA (03 (0D D) () (0 (0.09)**F | (0.08)**
Pseudo 0,07 007 . 001 . 001 . 001 . 001 . 0004 0.01
R :
N 6727 7063 6745 6570 6584 6614 | 6726 6601

Note. The following categories were chosen as the reference: richest for socio-economic status, rural for residence, and fe-

male for gender.

**%p < 0001; **p <.001; *p < .01.
Source: authors' calculations based on the PISA 2018 data for Russia.

Note. The following
categories were
chosen as the refer-
ence: wealthiest

for socio-economic
status, rural for resi-
dence, and female
for gender.

Source: authors’ calcu-
lations based on the
PISA 2018 data for
Russia.
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Figure 4. Marginal Effects of the Predictor Variables on Belonging
to High-Achieving and Low-Achieving Groups of Schoolchildren
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Note. The following
categories were
chosen as the refe-
rence: wealthiest
for socio-economic
status, rural for resi-
dence, and female
for gender.

Source: authors' calcu-
lations based on the
PISA 2018 data for
Russia.

does not reach the minimum proficiency level in reading and math-
ematics is 19% higher for schoolchildren from the poorest families
than for those from the wealthiest families. Schoolchildren from
the poorest families are on average 10% less likely to be proficient
in the six non-cognitive skills studied compared to children from
the wealthiest families. The marginal effects are shown in Figure 5.

In order to answer the key research question of this paper —
how strong is the effect of a schoolchild’s non-cognitive skills on
the probability of their belonging to those not reaching the min-
imum proficiency level in reading and mathematics, and how dif-
ferent is the effect of non-cognitive characteristics on academic
achievement across socio-economic status groups — we conduct-
ed an analysis using propensity score matching. This method was
chosen because it controls for sampling bias due to non-random

Figure 5. Marginal Effect of Socio-Economic Status on Proficiency
in Non-Cognitive Skills
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H0.13 -0.12
Status: poorest-{ @ @
-0.1 ~0.09
Status: poor - ®
-0.09 -0.06
Status: middle | o————
-0.06 -0.06
Status: rich— o———
-0,02 0.03
Residence: urban- —0
0.01 0.03
Gender: male -9 — o
T T T T T T T
-0.10 -0.05 0.00 -0.12 -0.08 -0.04 0.00
Self-efficacy Self-confidence
+0.13 H0.05
Status: poorest{ @
-0.07 1.0.05
Status: poor - o—————
-0.07 -0.02
Status: middle— o————— o—
-0.06 -0.02
Status: rich— .—0 [
-0.01
Residence: urban-| [ ] [ =
0.02 0.12
Gender: male —@ @
T T T T T T T
-0.10 -0.05 0.00 -0.05 0.00 0.05 0.10
Grit Sense of belonging at school
-0.04 0.1
Status: poorest [ 2
-0.01 -0.07
Status: poor - o—
-0.04 -0.07
Status: middle ®
-0.01 -0.05
Status: rich— o—
-0.04 0
Residence: urban— ® [ ]
-0.05 0.01
Gender: male- @ o

T
-0.05 -0.04 -0.03 -0.02 -0.01 0.00 -0.100 -0.075 -0.050 -0.025 0.000

Voprosy obrazovaniya / Educational Studies Moscow. 2022. No 1. P. 13-53




G.A. Avanesian, M.A. Borovskaya, V.S. Ryzhova, V.A. Kirik, V.A. Egorova, A.G. Bermous
Can We Improve Learning Outcomes of Schoolchildren from the Poorest Families

selection. The belonging to the group of schoolchildren with low ac-
ademic achievement in reading and mathematics is a dependent
variable (Y). A binary variable indicating whether a schoolchild has
a high proficiency in a particular non-cognitive skill is the treatment
variable (W). Socio-economic status, residence and gender of a child
are control variables (X ). To account for the heterogeneous effects
of non-cognitive skills on low achievement across status groups, we
introduced the interaction effect between a particular skill and so-
cio-economic status.

Task mastery has a significant effect on the learning outcomes
of schoolchildren, both in interaction with family socio-economic
status and independently of it. While proficiency in this skill alone
predicts up to a 6% probability of not joining the group of low
achievers, when it interacts with the poorest category the proba-
bility becomes twice as high (12%). Self-confidence, self-efficacy or
grit alone have no statistically significant effect on poor academic
performance on average across the sample, but in interaction with
socio-economic status, their effects increase, reaching their maxi-

Table 3. Results of the Logistic Regression Models for Estimating the Impact of Non-Cognitive
Skills and Socio-Economic Status on Low Academic Achievement (After Matching)

i Growth
mindset

%Sense of belon- Task mastery %Self—efﬁcacy %Grit

Self-confidence
: ging at school ;

Gender: male

N

Skill 1.5 (0.37)***

Status: poorest 124 013" 124 013" 1.37 (0.13)"** |
Statusipoor  0.86(0.13)"* | 0.85(0.13)"**
Statws: middle 028 (0.14)"
Sawsirich - 004(014)
Ppoorest *skill ~ © 057(0.44)
poor*skll - 032(046)
middle *skil  0.16(0.54)
117 (045
07 (0.09)"** 055 (0.08)"**

6 (0.08)%** |

rich * skill

Residence: urban

Intercept
Pseudo R?

5947 | 5947 . 5047 5947 5947 5947

-0.18(026)  -0.06(024)
16015 159 (0167
074012 | 1.2 (0147 | 0.94(0.16)"*  1.07(0.17)"**
L 0.13(0.14) 0,66 (0.15)***
005015

1.5 (0.39)** 1,02 (0.3)**

-0.39 (0.31)
1.57 (0.15)***

C043(0.14) | | 038(0.18)% | 0.46 (0.18)*

~0.05 (0.14) ©015(018)

-0.01(0.38)

0.13(0.19)

0,67 (0.15)***

289048 0T 0308 L Ch2028

009047) | 05203 00203) 02303 | -02703)

0.12(0.39) -0.11(0.31)

. 016(033)

0.44 (0.08)*** -0.61 (0.08)***

011054 026(042) 029039)
094048) 0504
058009 -0.63 0,09
41(0.08)** | 0.37(0.08)**

~1.89 (0.12)** | ~2.37 (0.14)*** | -2.37 (0.

-0.54 (0.44) -0.01(0.35)

0.07 ? 0.07

Note. The following categories were chosen as the reference: wealthiest for socio-economic status, rural for residence, and

female for gender.
***p <.0001; **p <.001; *p <.01.

Source: authors’ calculations based on the PISA 2018 data for Russia.
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Note. The following
categories were
chosen as the refe-
rence: wealthiest
for socio-economic
status, rural for resi-
dence, and female
for gender.

Source: authors’ calcu-
lations based on the
PISA 2018 data for
Russia.

Figure 6. Marginal Effects of Non-Cognitive Skills on Low Academic
Achievement (After Matching)
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mums in schoolchildren from the poorest families and decreasing
the probability of low achievement by 5%, 7%, and 9%, respectively.
The marginal effect of having a growth mindset and a sense of be-
longing at school is equally strong in magnitude both on average
across the sample and on students from the poorest families. This
suggests a more universal role of these characteristics in reducing
the proportion of poorly performing schoolchildren.

All models reveal significant effects of students’ gender and
residence. Boys are more likely (probability of up to 4% on average
across all models) to become low achievers than girls. The statisti-
cally significant effect of residence emphasizes the issue of reach-
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Limitations
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ing the minimum proficiency level in reading and mathematics by
schoolchildren from rural areas. Figure 6 shows marginal effects
across all variables in the six models.

This study has several limitations due to the specifics of the input
data and analytical procedures applied. First, PISA is a program
for comparative studies, and its research tools are adapted for
more than 80 countries, meaning that the psychometric proper-
ties of tests used for assessing non-cognitive skills inevitably differ
across contexts. Second, the PISA data are cross-sectional. To best
assess the impact of non-cognitive skills on learning outcomes,
large-scale longitudinal measurements need to be conducted. In
this study, we apply the method of propensity score matching to
calculate the effects of non-cognitive characteristics in a quasi-ex-
perimental manner, that is, without undertaking the interventions
themselves. This leads to a third major limitation of this study —
the extent to which the statistical data allow for pseudo-random-
ization of the observations. In other words, sampling bias may be
stronger than what we can capture with the available variables
used as confounders.

Fourth, according to the research design, the effects of non-cog-
nitive skills on academic achievement are measured separately
rather than together. However, these characteristics are not iso-
lated from each other, and their combined impact should also be
measured. The approach we have chosen is statistically justified,
and, in economic logic, it is more informative for policy regulation.
Figure 2 shows that non-cognitive characteristics are not strongly
correlated. It means that the taxonomy of skills used in this study
captures quite autonomous and stable personality traits. Although
non-cognitive characteristics do not exist in isolation from one an-
other, interventions in practice often focus on only one of them.
The approach we have chosen allows us to evaluate in a quasi-ex-
perimental manner the effectiveness of potential interventions tar-
geting individual skills. Given the weak correlation between the
non-cognitive skills, we can assume that interventions aimed at de-
veloping one of them will have no significant effects on the others.

Finally, another notable limitation of the study is the loss of in-
formation due to the dichotomization of non-cognitive characteris-
tics that were initially captured on a continuous scale. In economet-
rics, continuous variables are used when researchers are interested
in elasticity, or the average coefficient of change. In particular, they
might want to know how, on average, academic achievement will
change when the score for a non-cognitive skill increases by one
unit. In this study, however, we were interested in how the proba-
bility of low academic achievement would change if a schoolchild
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(particularly one from the poorest household) with a certain fixed
set of control characteristics and low scores for non-cognitive skills
had highly developed non-cognitive skills. The method of propensi-
ty score matching with the binarization of non-cognitive character-
istics into treatment variables used in this study helps answer this
question from a counterfactual perspective.

Discussion This study, based on the econometric methods of causal analy-
sis, provides a rationale for prioritizing interventions that support
schoolchildren from families with low socio-economic status. This
group of schoolchildren is the key focus of interventions aimed at
developing effective and equitable education systems. Our analy-
sis has confirmed a causal relationship between the socio-econom-
ic status of a child’s family, their academic achievement, and profi-
ciency in non-cognitive skills. Cross-country comparisons also reveal
a strong statistical association between the phenomenon of low
achievement among schoolchildren from the poorest families and
the overall effectiveness of the education system. Figure 7 presents
aggregate PISA scores [OECD, 2016b], which show that countries
and territories where the majority of low achievers in mathematics
come from the poorest families receive low average scores in PISA
for this subject. There is a clearly identifiable cluster of countries
and territories with less than 25% of low-achieving schoolchildren
coming from the poorest families — and with the highest average
scores. They are Hong Kong, Macao, Singapore, Taiwan, Finland and
Estonia. Conversely, the countries where learners from the poorest
families account for more than 75% of low achievers perform worst
in educating schoolchildren. These countries are Indonesia, Colom-
bia, Brazil and Peru. Thus, government support for the education
of children from the poorest families can be considered one of the
ways to ensure sustainable development of the education systems.

Public programs that focus on the development of non-cog-
nitive skills can significantly improve the academic performance
of schoolchildren, and the impact of investments in non-cogni-
tive competencies will be greatest for the most vulnerable student
groups — children from the poorest families. Although the current
educational standard mentions non-cognitive skills as one of the
priorities of general education, it lacks specific solutions for build-
ing and developing these competencies.

The experience of incorporating socio-emotional learning (SEL)
programs into educational standards suggests that these programs
have social and economic benefits beyond the education systems.
For instance, a meta-analysis of 213 SEL programs implemented in
preschools and schools around the world and involving more than
270,000 learners showed that participants in these programs sig-
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Source: PISA 2015
aggregated cross-
country scores.

http://vo.hse.ru

Figure 7. Scatter Plot: Average Mathematics Score by Country/Territory
as a Function of the Proportion of Schoolchildren from the Poorest
Families among Low Achievers in Mathematics

o SGP

550

500

450

Average score in math

400

PER

T T
25 50 75
Share of schoolchildren from the poorest families among low achievers in math

nificantly increased their social and emotional competencies, which
ultimately improved the quality of education at the macro-level
[Durlak et al., 2011]. Moreover, these programs helped build posi-
tive relationships between teachers and students, which in its turn
strengthened learners’ attachment to school and contributed to a
safe educational environment that encouraged prosocial behavior.
Improving non-cognitive skills through SEL programs develops a
positive sense of self in students and, in addition to enhancing ac-
ademic performance, encourages prosocial behavior, contributes
to addiction prevention, and improves their mental health [Sklad
et al., 2012].

A benefit-cost analysis of SEL programs’ effectiveness has con-
firmed that investments in these programs are economically justi-
fied [Lee et al., 2012; Jones et al., 2008; Miller, Hendrie, 2009]. For ex-
ample, returns from New York City's three-year SEL program called
4Rs (Reading, Writing, Respect & Resolution), which focuses on
non-cognitive skills, literacy, and aggression reduction in preschool
and primary school children, are $1.2 million per 100 learners, while
the program implementation costs are $55,000 per 100 learners
[Jones et al., 2008; Belfield et al., 2015]. In the empirical studies of
non-cognitive skills, economists focus on a social group often ex-
cluded from psychological research — the poorest population co-
horts in developing countries [Wuepper, Lybbert, 2017].

Such support programs are critical for low-achieving schoolchil-
dren at risk of dropping out of school, as without a completed sec-
ondary education these children might join the ranks of the unem-
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ployed [Dianda, 2008]. Transition from basic to secondary school is
a nother phase of schooling that requires support programs for low
achievers, as the learning challenges that arise during this period
can lead to a major delay in human capital accumulation in adult-
hood [Yeager et al., 2019].

SEL programs targeting the development of specific skills have
been implemented both at the micro-level (in individual schools)
and at the national scale. For example, in Finland, targeted develop-
ment of self-efficacy and task mastery improved the achievements
of primary school students with poor numeracy skills [Koponen
et al., 2021]. Self-efficacy intervention programs yielded positive
results in promoting a healthy lifestyle and consumption culture
among students with psychological barriers to physical activity [Lee,
Arthur, Avis, 2008; Bouwman et al., 2020] as well as in addiction pre-
vention [Hyde et al., 2008]. An economic program aimed at develop-
ing self-efficacy and improving self-esteem in children and adoles-
cents from the urban slums of Mumbai resulted in a one standard
deviation increase in self-efficacy and self-esteem measures; this
increase in non-cognitive skills had an impact on students’ final ex-
amination scores, choice of labor market strategies, and long-term
goals [Krishnan, Krutikova, 2013].

Programs aimed at developing a sense of belonging have
proved successful in cultivating an inclusive educational environ-
ment [Allen et al., 2021], which is especially relevant in multicultur-
al Russian society. Developing a sense of belonging at school and
a growth mindset in schoolchildren contributes to an inclusive and
harmonious environment in educational institutions with ethnic and
racial minorities [Walton, Cohen, 2011; 2007].

Implementing growth mindset interventions as part of educa-
tional programs is one of the most effective intervention strategies
for students at risk of poverty, expulsion from school, underachieve-
ment, and social rejection. These programs are based on the be-
lief that intelligence and skills can improve if students work hard
at challenging tasks, seeing obstacles as an opportunity for effort
and growth rather than as a failure [Paunesku et al., 2015]. An eight-
hour course in growth mindset development taught by psycholo-
gists improved the mathematics scores of low-achieving 7th grad-
ers [Blackwell, Trzesniewski, Dweck, 2007]. As a result of extensive
online training in growth mindset conducted for more than 1,000
learners in different geographic regions of the United States, the
semester grades in key subjects of high school students increased,
and the proportion of schoolchildren with failing grades decreased
by 10%. The training proved particularly effective for students who
were at risk of dropping out of school: in this group, the average
standardized score in key subjects increased by 0.14 standard devi-
ation after the training [Paunesku et al., 2015].
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In the United States, an experiment with a nationwide sample of
more than 6,000 high school students showed that an online, low-
cost program in growth mindset development led to higher aver-
age scores in key subjects among low-achieving students at risk of
poverty. In the academic literature, this experiment is the most ex-
tensive effort in implementing a growth mindset program that has
produced results at the level of the entire education system rather
than individual schools [Yeager et al., 2019].

In order to respond promptly to the challenges of time, the
Russian education system must transform in accordance with the
demands of the economy and society. The analysis undertaken in
this paper suggests that there is a causal relationship between so-
cio-economic status, learning outcomes, and non-cognitive skills of
schoolchildren. Incorporating socio-emotional learning programs
into a state educational standard of basic education is certainly
not a universal solution to the problem of poverty and social ex-
clusion in Russian or any other society. Still, the acquisition of key
skills and competencies necessary to compete successfully in mod-
ern economies by at-risk schoolchildren can help them out of pover-
ty by creating channels for upward social mobility. Integrated mea-
sures combining both economic policy and interventions aimed at
the psychological factors of poverty are more effective than work-
ing exclusively with the institutional causes of poverty [Wuepper
and Lybbert, 2017; Banerjee and Duflo, 2011; Banerjee et al., 2015].

Elimination of poverty and reduction of the risks associated with in-
equality refer to the key objectives of the public stakeholders with
regards to the accumulation and reproduction of human capital. Ef-
fective education policy can make a significant contribution to the
solution of this problem. The results of this study suggest that the
development of certain non-cognitive skills in students can allevi-
ate the effects of poverty on learning outcomes and thus contrib-
ute to reducing the inequalities reproduced in the education sys-
tem. Programs for the development of non-cognitive skills should
be deployed at the federal level as well as in the framework of re-
gional and municipal initiatives and public-private partnerships.
While this article has examined the effects of such non-cogni-
tive characteristics as growth mindset, grit, self-efficacy, sense of
belonging at school, self-confidence, and task mastery, potential
socio-emotional learning programs should also target character-
istics not included in this taxonomy. The implementation of these
programs requires further cooperation between psychologists and
economists: the former should focus on research on key personal-
ity traits and approaches to their development, the latter on scal-
ing up these initiatives to the regional and national levels, as well
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as measuring the benefits from developing these skills. Moderniz-
ing the education system by incorporating socio-emotional learning
programs into the state standard of basic education will improve
learning outcomes, creating positive triggers for the transforma-
tion of the socio-economic system.

It is needed to expand the value-normative basis of education
policy and modernize it based on the principles of meritocracy. To
achieve the targets of Sustainable Development Goal 4, it is neces-
sary to accelerate the introduction of social inclusion into the ed-
ucation system, thus creating opportunities for the accumulation
of human capital regardless of students’ ascribed characteristics.
In other words, educational programs should be adapted so that
they ensure compensatory development of non-cognitive skills in
children from vulnerable social groups to bridge the gap in learn-
ing outcomes between them and students from families with high-
er socio-economic status.

The modernization of the education system by including so-
cio-emotional learning programs requires the development of a set
of psychological techniques to facilitate program implementation
and provide institutional support for groups with unconventional
educational demands. Supplementary education and extracurricular
programs, training and intensives focusing on the development of
non-cognitive skills and targeting low achievers and children at risk
of poverty will contribute to the transformation of the education sys-
tem on the principles of social inclusion and equitable opportunities.

There is a gap in the education system between the special
educational demands from socially and economically deprived
groups and the ability of the education system to provide institu-
tional mechanisms to meet these demands in a socially inclusive
manner. In particular, there is a lack of skilled personnel: the edu-
cation system urgently needs to revise the occupational standard
of the school psychologist and social pedagogue, launch massive
training programs for these jobs and form a new competence pro-
file of general education staff.

These recommendations can be incorporated in the strategic
planning documents being developed for education, such as the
Concept of Teacher Training for the General Education System Until
2030. Whether students’ performance can be improved in practice
by investing in their non-cognitive skills will depend on how flexi-
ble the professional community and education policy makers will
respond to the identified challenges.
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Appendix 1
Descriptive
Statistics

for Questions

on Non-Cognitive
Skills, %

http://vo.hse.ru

No. Question

Strongly
disagree

; ; %Strongly
‘Disagree  :Agree :agree

I feel like an outsider (or left out
: of things) at school

Growth mindset

I feel awkward and out of my place
i in my school

Task mastery

aslcan

Once I start a task, I persist until
“itis finished.

i things

: I'feel that I can handle many things
iatatime

“Your intelligence is something about
i you that you can’t change very much

21

‘I find satisfaction in working as hard

Part of the enjoyment I get from doing 4
things is when I improve on my past
performance
If Tam not good at something, [ would 5
rather keep struggling to master
it than move on to something I may
be good at

Self-efficacy
I usually manage one way or another 4
I feel proud that I have accomplished 4

My belief in myself gets me through
hard times

: When I'm in a difficult situation, I can
fusually find my way out of it

Trying hard at school will help me
get into a good university (institute,
college).

Trying hard at school is important.

Trying hard at school will help me get
:agood job.

30 30 N

54 26 6
57 24 5
25 50 18
52 30 7
20 50 23

56 16

15 66 15
22 57 17
29 58 9
20% 62 14
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Appendix 2
Average Values
of Standardized
Scores for Non-

Cognitive Skills
by Gender,
Residence

and Socio-economic
Status
of Schoolchildren

Appendix 3
Proportions

of Schoolchildren
With Well-Developed
Non-Cognitive Skills
and Poor Reading
and Mathematics
Skills, Total and

by Their Gender,
Residence and
Socio-economic
Status (%)

Strongly Strongly
No. : Question disagree Disagree  :Agree :agree
Fear of failure

1 i WhenIam failing, I worry about what 14 33 42 1

Others think Of me' ...................................................................................................................................
2 iWhenTIam failing, I am afraid that I 13 39 39 9

might not have enough talent. @
3 When I am failing, this makes me 15 36 38 1

doubt my plans for the future.

Source: authors’ calculations based on the PISA 2018 data for Russia.

Gender Residence Socio-economic status
Skills Male Female :Urban Rural :Poorest 20% Wealthiest 20%
Growth mindset | -0.03 | 0.03 ‘
Sense of belong- 0 0
ing at school :
Task mastery -0.01 0.01
Self-efficacy 0.04 -0.04
Grit -0.07 0.07
Self-confidence 0.13 -0.13
Reading . 467.66  492.63
Mathematics 491.51 486.1

Note. Non-cognitive characteristics are standardized to the mean. General descriptive statistics
for the sample are presented in Table 1 in the body of the article.

Source: authors’ calculations based on the PISA 2018 data for Russia.

Gender Residence Socio-economic status
: : Poorest Wealthiest
Skills Total  :Male i Female : Urban :Rural : 20% 20%
Growth mindset* 19 : :
Sense of belonging 19
atschool* ..
Task mastery* ¢ 18
Self-efficacy* ¢ 17
RS L 26
Self-confidence* 32
Reading™ ... 2
Mathematics*** 19 16

* Schoolchildren with well-developed non-cognitive skills include all schoolchildren who have a value of
0.5 or higher on the scale standardized to the mean.
** Schoolchildren with poor reading and mathematics skills include all who score below a certain thresh-
old on a standardized test in the OECD classification.

Source: authors’ calculations based on the PISA 2018 data for Russia.
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