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The transition Russian school students make after 9th grade is the first
“fork” that largely determines subsequent educational trajectory. Af-
ter middle school, students are free to choose between high school
(grades 10 and 11) and vocational education (trade schools, lyceums,
technical colleges). Opting for high school is the most popular way of
getting higher education (“academic track”), which provides for a tan-
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1. Educational
Transition after 9th
Grade According to

National Statistics

gible competitive edge in the labor market. Students who move to 10th
grade will likely, although not always, enter a university and obtain a
higher education. Conversely, the transition to initial and secondary
vocational schools (“nonacademic track”)! implies learning trades that
do not require a higher education. Traditionally, initial vocational ed-
ucation institutions have supplied industrial workers since the Sovi-
et era, and this pattern is still partly preserved. The most widespread
trades in secondary vocational education include accountant, cashier,
nurse, preschool teacher, elementary school teacher, machinist, driv-
er, fitter, and mechanic [Education in the Russian Federation, 2014].

Some trade school, lyceum, or technical college graduates also
may receive a higher education: according to official statistics, 35%
of secondary vocational school graduates continued their education
in universities in 2008 [Shugal, 2010]. Meanwhile, high school con-
centrates the most capable students (as we will see below), perform-
ing much better than those who choose the nonacademic track. Stu-
dents who opt for 10th grade enter the most selective, prestigious, and
high-quality universities in the future.

Therefore, the academic track provides students with considerable
advantages in terms of further education and employment.

This paper seeks to analyze social and gender inequality in the ed-
ucational transition to 10th grade. The process is far from universal: a
selection takes place, which always creates conditions for inequality.
As we will show below, this is exactly the case, and there is both gen-
der inequality and inequality based on family social background.

First, we examine the national statistics on changes to the num-
ber and proportion of students going to the tenth grade over the last
20 years. Next, we give a short description of educational inequali-
ty research methods used in the sociology of education and analyze
studies on educational inequality in Russia. Then, we raise research
questions, provide an empirical basis (the panel study Trajectories in
Education and Career), and describe the statistical methods we ap-
ply for data analysis. Afterwards, we present the results of this analy-
sis. The paper ends with discussing the results in light of educational
inequality theories and Russian education policies.

We first examine the dynamics of 10th grade enrollment over the last
20 years according to official statistics. Figure 1 shows the dynamics
of the number of students who moved from 9th grade to 10th grade.
The sharp decline in the number of students between 2003 and 2009
is due to the baby bust of the late 1980s—early 1990s. In 2013 about
1,200,000 students finished 9th grade, of which 670,000 moved to 10th

! The new Law On Education that was adopted in 2012 abolishes initial voca-
tional education, making it part of secondary vocational education as “work-
er and employee training programs”.
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grade, as compared to 2,100,000 and 1,400,000 in 2000, respective-
ly. The age cohort shrank nearly twice in thirteen years. The birth rate
in Russia was at its lowest in 1999, and teenagers of the resulting co-
hort finished 9th grade in 2013. It has been increasing since 2000, so
the number of 9th-graders will only be growing in the years to come.
However, growth will be slow, and the cohort will not reach the level of
2000 within the next 14 years.

Figure 2 demonstrates the proportion of 9th grade graduates who
progressed to 10th grade, both for Russia as a whole and broken down
by urban and rural schools. About 67% of students moved from 9th to
10th grade in the 2000-2001 academic year. From then on, the pro-
portion decreased to 57% in 2013, with the absolute number of stu-
dents who continued their education in 10th grade hitting its low for
the whole post-Soviet history. The decline is particularly noticeable in
2007-2009. The factors of these dynamics are yet to be investigated,
but they must have included the introduction of the Unified State Exam
(USE), which probably encouraged some students and their parents
to use the opportunity to enter a university with no examinations after
obtaining secondary vocational education.

As it follows from Figure 2, the proportion of students progress-
ing to 10th grade reduced more dramatically in rural schools than in
the city. The values were pretty much the same in 1999; the gap ap-
peared in 2000 and grew continuously to reach over 10% in 2013. Ap-
parently, this dramatic decline is related to the rural school restruc-
turing process that was launched in 2001. The reform was designed,
inter alia, to reconfigure complete secondary education institutions
into those of basic (elementary + middle) general education, i.e. to
transform eleven-year schools into nine-year schools?. As a result, ru-
ral students opted for secondary vocational education or entered 10th
grade in nearby towns.

Social differences in educational outcomes are a hot-button issue in
the sociology of education. They exist between genders, social class-
es and ethnic groups and may manifest themselves in the level of per-
formance, examination scores and the probability of transition at dif-
ferent stages of the educational path. We will address gender and
class differences below, leaving the ethnic aspect beyond the scope
of this article.

2 See the Resolution of the Government of the Russian Federation No. 871“On
Restructuring Rural General Education Institutions” from 17 December 2001:
http://bazazakonov.ru/doc/?I1D=1393596; for an overview of the reform con-
cept, see the website of Uchitelskaya gazeta: http://www.ug.ru/old/02.51/t21.
htm.
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2.1.Gender In the past, the number of male students used to exceed that of fe-
differencesin  male students at virtually all stages of education. Education, par-
educational ticularly higher education, was practically inaccessible for women in
outcomes most developed countries up to the 19th century. The situation be-
gan to change in the 20th century, most noticeably from the 1960s,

and today girls perform better on average in education than boys

nearly in all countries [Buchmann, DiPrete, MacDaniel, 2008]. Girls

in the US, UK, and most other countries enter universities more of-

ten than boys [DiPrete, Buchmann, 2013]; they have higher academic
achievements in school and less disciplinary problems. The results of

national and international tests demonstrate that girls on average per-

form much better in reading tests and succeed in mathematics equally
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to boys in most cases (although the proportion of boys among the top
performers in mathematics is higher) [Halpern et al., 2007; Lindberg et
al., 2010; Bessudnov, Makarov, 2015]. As a result, the male dominance
in education was replaced by a slight though obvious dominance of
women almost everywhere. The growing superiority of women in their
twenties and thirties in terms of higher education and access to rele-
vant occupations will certainly entail further changes to gender roles
and gender inequality in the labor market.

For the purposes of this article, we will primarily focus on gender
differences in educational outcomes in school. Why do girls perform
on average better than boys? Several possible reasons are identified
in an expert overview of studies on gender inequality in education
[Buchmann, DiPrete, MacDaniel, 2008]. First, there may be biologi-
cally induced differences in both cognitive and non-cognitive abilities
between men and women. The majority of studies show that the cog-
nitive skills of men and women differ very little, if at all. However, ac-
ademic achievement also requires non-cognitive skills, such as moti-
vation, self-control, persistence, etc. [Gutman, Schoon, 2013]. These
qualities are not necessarily pre-determined biologically, but the dif-
ferences in hormonal development of boys and girls may play a part.
Non-cognitive factors should be taken into account when analyzing
gender differences in academic performance, which is proved by the
fact that the female dominance over boys in grades is usually more
significant than the differences in standardized test scores.

Second, gender stereotypes and attitudes affecting the percep-
tion of school and learning play a great role. On average, girls are less
likely to display negativity towards school and teachers, while boys, in
particular those from poorer and less educated families, may consider
diligence in learning inappropriate and conflicting with the values and
attitudes accepted in their community. Boys who take studies too se-
riously risk being stigmatized (for example as “nerds”) and lose the re-
spect of an influential group of peers [Legewie, DiPrete, 2012; DiPrete,
Buchmann, 2013]. The desire to avoid damage to one’s status or rep-
utation reduces the motivation for learning.

Third, gender differences in educational outcomes in school may
be generated by parents who treat the education of boys and girls dif-
ferently and thus guide them towards different educational and career
trajectories. Finally, one cannotignore the interaction of students with
schoolteachers, most of whom are women. A series of studies have
been conducted to examine the influence of teacher gender on dif-
ferences in performance between boys and girls, though their results
are ambiguous. One of them revealed no correlation between teach-
er gender and gender differences among students, while others pro-
duced evidence of higher performance among girls educated by fe-
male teachers (see the overview in [Buchmann, DiPrete, MacDaniel,
2008]).

http://vo.hse.ru/en/
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2.2. Socioeconomic
aspects of inequality
in educational
outcomes

Children from well-educated and affluent families perform better in
school and obtain higher education more often. The criteria for dis-
criminating between social backgrounds are not our fundamental con-
cern in this study. It may be parental occupation (in terms of which
social class is most often operationalized in sociology), parental ed-
ucation, or family income—results will be more or less the same an-
yway. Russian researchers of social inequality in education rely first
of all upon works by Pierre Bourdieu [Bourdieu, Passeron, 1970], but
there is also an extensive Anglo-American tradition of empirical stud-
ies in this field going back to the Coleman Report [Coleman et al.,
1966]. A large-scale survey of over 600,000 people, carried out un-
der the guidance of the famous American sociologist James Cole-
man, described the correlation between socioeconomic status and
student achievement.

There is an extensive body of literature on socioeconomic inequal-
ity in education (for an overview of quantitative research from 1990 to
2005, see [Breen, Jonsson, 2005]), so we will only touch upon the key
issues and theories here. As with gender, socioeconomic inequality
in education may be analyzed from the perspective of student perfor-
mance and from that of the probability of transition at different stag-
es in education.

Fundamental changes to the education system occurred in the
20th century, with the massification of secondary education. A ques-
tion was raised: how is the correlation between family background
and the education tier changing as the latter becomes more acces-
sible? An analysis of data on four age cohorts in Ireland produced a
theory of maximally maintained inequality (MMI), which describes a
transfer of inequality in education from lower to higher tiers [Raftery,
Hout, 1993]. According to this theory, when a particular stage of edu-
cation becomes accessible to all, the effects of social background di-
minish at this stage. With the expansion of secondary education, for
instance, social background does not really affect the completion of
secondary education anymore, but becomes an important factor in
obtaining a higher education. In other words, when school education
becomes accessible to all, social inequality is forced out to the next
stage in education.

Of course, inequality may apply not only to a stage in education
but also to education quality. It is not only the completion of school
education in and of itself that matters, but also the type of school,
the quality of teaching, the social composition of the student body,
etc. The theory of effectively maintained inequality takes into ac-
count not only transitions between stages of education, but also
qualitative differences in curriculum at universally accessible levels
[Lucas, 2001]. Privileged families use various ways of making their
children more advantaged. If the education tier is not generally ac-
cessible, privileged classes will use their resources to get their kids
to that level. If, however, the level is easily available to all, the re-
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sources will be invested to provide a higher quality of education at
that level.

Richard Breen and John H. Goldthorpe approach educational de-
cisions made by students and their families from a rational choice per-
spective [Breen, Goldthorpe, 1997]. According to their model, parents
and children consider the following factors before making education-
al decisions: first, the cost of educational transition, including the cost
of education and lost earnings; second, the chances for success in
the next tier, represented by the likelihood of passing final examina-
tions, for example; third, the value and importance of a particular tier
of education for the family and the student. The model represents stu-
dents and their parents as rational actors choosing between available
educational options based on their assessment of costs and benefits.

Why do children from more socially advantaged families show bet-
ter academic performance on average? Education researchers al-
low for several possible reasons. To avoid dwelling on their tenability,
we will just specify them as they are classified in the relevant litera-
ture [Jackson, 2013; Erikson, Jonsson, 1996]. First, the difference be-
tween children may be explained by cognitive and non-cognitive char-
acteristics inherited from parents. Ample human behavioral genetics
research from recent decades makes clear that many of cognitive
and non-cognitive skills are largely inherited genetically [Plomin et al.,
2013]. More educated parents with higher cognitive abilities will likely
have more capable children. However, many sociologists do not rec-
ognize the role of genetic factors in explaining social inequality in ed-
ucational outcomes. Meanwhile, genetics contend that even if inher-
ited qualities contribute to inequality, they do not provide an ultimate
explanation and leave space for other reasons.

Second, a significant role is played by the financial, cultural, and
social family resources available to children (parental influence, so-
cial environment, access to books and other education resources,
understanding the importance of education). Third, children in more
educated and affluent families have better food, which makes them
on average healthier. Fourth, teachers and schools may favor chil-
dren from advantaged families directly or indirectly due to the linguis-
tic and cultural practices they manifest, even if such practices are not
directly associated with the learning process. Finally, psychological
patterns matter. Children from less educated families may have less
confidence in their abilities even if there are no obvious reasons for
this. (For a more detailed analysis of these mechanisms and referenc-
es to relevant literature, see [Jackson, 2013])

Obviously, social inequality in academic performance is close-
ly related to the probability of making educational transitions. Better
performing students are more likely to move to the next stage in ed-
ucation, whether from 9th to 10th grade or from high school to high-
er education. If children from families that are more socially privileged
perform better, then they will more likely enter a university and obtain

http://vo.hse.ru/en/
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a higher education. Yet is it performance only that explains the differ-
ence between social classes in the probability of achieving a higher
level of education?

The correlation between academic performance and educational
transition is better conceptualized if we discriminate between the pri-
mary and secondary effects of social background on educational tra-
jectories. In the 1970s Raymond Boudon was the first to analyze the
reproduction of social inequality in education as two interrelated but
conceptually different processes [Boudon, 1974]. First, social back-
ground determines educational outcomes, for example in the form
of academic performance. We gave a brief overview of this mecha-
nism above. Boudon describes this correlation as the primary effects
of social stratification on educational attainment. Second, with per-
formance held equal, social background may affect educational de-
cision-making. Students from more affluent and/or educated fami-
lies may be more likely to continue schooling than their peers from
less advantaged families, even if their capabilities and educational
achievements are more or less the same. Boudon refers to this phe-
nomenon as the secondary effects of social stratification on educa-
tional attainment. Secondary effects apply when students and their
parents choose an educational trajectory. This choice is determined
by preferences as to the desired level of education, costs associated
with transition to a higher level, and policies enforced by education
institutions and other players in the education market.

Boudon’s theory was “remarkably disregarded” [Jackson et al.,
2007. P. 212] for a long time, but more and more empirical studies
on inequality in education have been discriminating between prima-
ry and secondary effects lately. A statistical method was developed,
allowing for the identification of primary and secondary effects of
social inequality in educational transitions [Erikson et al., 2005]. A
recent comparative study using this method analyzes primary and
secondary effects in educational transition to different levels for
the US and several European countries [Jackson, 2013]. Secondary
effects appear to have a tangible impact on educational decisions in
all countries, just as primary effects do. The primary and secondary
effects approach can also be used to explore gender and ethnic in-
equality in education (see, for instance, [Jackson, Jonsson, Rudol-
phi, 2012]).

Based on a retrospective survey conducted in 1991, Theodore
P. Gerber and Michael Hout proved there had been considerable so-
cial class inequality in access to education in the USSR, despite the
proclaimed ideology of total equality [Gerber, Hout, 1995]. As in other
countries, men originally dominated women in educational transitions
(notably those to higher education), but their dominance had faded
away by the 1960s—1970s. In the 1990s, social inequality increased
for transitions from 9th to 10th grade, but remained the same for tran-
sitions from high school to university [Gerber, 2000].

Voprosy obrazovaniya / Educational Studies. Moscow. 2016. No 1. P. 135-167
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Soviet researchers began investigating educational and career
trajectories of young people in the 1960s [Shubkin, 1970]. A longi-
tudinal study was performed in Novosibirsk Oblast in 1998-2008, its
samples including graduates from high school, secondary, and in-
itial vocational education institutions [Konstantinovskiy et al., 2011;
Cherednichenko, 2014]. Three waves of research collected informa-
tion on the social background of respondents, their educational and
career plans, and actual educational trajectories. It was established
that the type of education already received (high school, secondary,
or initial vocational education) largely affects subsequent education-
al and career trajectories. Graduates from initial vocational training
schools get blue-collar jobs and have little career advancement op-
portunities. Graduates from secondary vocational training schools fall
into two groups of approximately equal size: some opt for higher ed-
ucation, while others get employed as workers, engineers, or tech-
nologists, but often have to change their occupation later. Comple-
tion of high school provides more successful educational and career
trajectories, as it is traditionally associated with university education
[Cherednichenko, 2014]. Although the study did not cover transitions
from 9th to 10th grade, the results obtained are a gauge of socioec-
onomic inequality in student distribution. Students of secondary and
particularly initial vocational training schools mostly come from fami-
lies with low educational resources. The lower the social and occupa-
tional status, the more likely a student will opt for a trade school [Kon-
stantinovskiy et al., 2011].

A comprehensive analysis of the first educational transition (i.e.
the choice of trajectory after 9th grade) requires data to be collect-
ed before and after such transition. Regional longitudinal studies ini-
tiated as part of the panel study Trajectories in Education and Career
(TREC) and conducted by the Higher School of Economics in Yaro-
slavl Oblast and Tatarstan revealed that family educational resources
(and parental occupational status to a lesser extent) predetermine the
educational plans of 9th grade graduates. The higher the educational,
social, and occupational status of parents, the more likely their chil-
dren will choose the academic track by progressing to 10th grade. Also,
children from less educated families feel more uncertain about their
future educational trajectories [Popov, Tyumeneva, Kuzmina, 2012].

The second wave of the study of school students in Yaroslavl
Oblast and Tatarstan allowed researchers to analyze how the family
background and personal characteristics of students (educational at-
tainment, intentions to pursue education, and ambition) correlate with
their actual educational trajectories after 9th grade [Ibid.]. Expected-
ly, young people from low-educated families are more likely to go to
initial or secondary vocational education institutions after 9th grade.
Personal educational achievements and intentions concerning fur-
ther education mediate family effects and may weaken or strengthen
them (for example, well-performing students from less educated fam-
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3. Research
Questions

ilies tend to progress to 10th grade). No gender differences in family
effects on educational decisions were revealed.

Transition from 9th grade to a secondary vocational education in-
stitution and then to a university as a special educational strategy be-
came the subject of research based on a survey among 9th graders
in St. Petersburg, Leningrad Oblast, and Moscow Oblast and sec-
ondary vocational education students in St. Petersburg [Alexandrov,
Tenisheva, Savelyeva, 2015]. The strategy is quite popular among 9th
grade graduates, as they can learn a trade and enter the labor mar-
ket much earlier. Besides, it also makes higher education more ac-
cessible, serving as a safety cushion in case of failure. Introduction of
the USE produced another motivation for choosing this educational
trajectory: the risk of failing the exam and not receiving a high school
diploma. Researchers are convinced that this strategy is typical of av-
erage performers, usually from general-purpose schools. Their fam-
ilies have limited resources and a lower social status than those who
opt for the academic track, yet a higher status than those who plan on
entering the labor market after obtaining a secondary vocational edu-
cation. Parents of such students often have an initial or secondary vo-
cational education, and they are less familiar with how the higher ed-
ucation system works. The authors come to a conclusion that families
choosing this educational strategy try to improve their social status.

This paper seeks to explore the inequality in transition from 9th to 10th
grade between boys and girls and between students from families
with different socioeconomic resources. The logic of the research is
as follows. First, we determine the difference in probabilities of mak-
ing an educational transition between the relevant groups based on
the panel study results. Following the international tradition described
above, this difference may be illustrated as the sum of primary and
secondary effects.

We define primary effects as the differences in academic perfor-
mance between the groups. For instance, girls on average perform
better than boys, and children from more educated families often have
higher academic achievements than those from lightly educated fam-
ilies. Secondary effects are understood as the differences in proba-
bility of making an educational transition between students from dif-
ferent groups showing similar academic performance. For example,
if we take a group of boys and a group of girls who finished 9th grade
with similar achievements, will there be a difference in the probabili-
ty of their progress to 10th grade? If there is any disparity, it cannot be
explained by inequality in academic achievement. In this case, we are
talking about an educational choice that is made regardless of previ-
ous attainment. The same logic applies to socioeconomic inequality
research but in terms of families with different levels of education or
income. Therefore, the second objective of this study is to explore the
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secondary effects of gender and socioeconomic family status as fac-
tors influencing the probability of making a transition to high school.

We do not intend to divide the overall gender of social inequality
in the probability of making an educational transition into primary and
secondary effects to compare the proportions. Some new statistical
methods have been developed over the last decade to tackle this is-
sue, which is certainly of great interest. However, it is technically so-
phisticated, and going into it might distract us from the main problem.
Instead, we describe the cumulative inequality between the groups
(the sum of primary and secondary effects) and then determine if
there are any secondary effects.

In other words, the article answers the following questions. Are
there any differences in the probability of progressing to 10th grade
between boys and girls and between children from more and less ed-
ucated or advantaged families? If there are any, will they persist after
we allow for the differences in academic performance and test scores
between the groups?

The empirical basis is represented by the national TREC study, which
has been conducted since 2011 by the HSE Institute of Education [Bes-
sudnov et al., 2014; Kurakin, 2014]. The sample of this longitudinal
study was selected in 2011 for the Trends in International Mathemat-
ics and Science Study (TIMSS) and included boys and girls who were
8th graders during the 2010-2011 academic year. Regions were select-
ed at the first stage and schools at the second stage to provide a rep-
resentative samples. All in all, the questionnaires and tests covered
4,893 students from 210 schools in 42 regions of the Russian Feder-
ation. The study assessed the mathematical and science competen-
cies of 8th graders and surveyed students, their teachers, and school
administrators.

The school students engaged in that study formed the original
sample of the HSE longitudinal study. The first wave took place in 2012
and surveyed participants of TIMSS2011 (3,377 9th graders) and their
parents. Part of the respondents were not surveyed because some
schools or parents did not agree to participate or due to certain organ-
izational issues. The same students were covered by the Programme
for International Student Assessment (PISA) as a duplicate sample in
spring 2012. Thus, a unique panel was formed to use the data of two
different international testing systems.

3 The sample was prepared by the Education Quality Assessment Center of the
Institute for Strategy of Education Development, Russian Academy of Edu-
cation, and approved by the TIMSS International Study Center, Boston Col-
lege, USA. A detailed description of the sample is available in TIMSS2011
Characteristics of National Samples: http://timssandpirls.bc.edu/methods
pdf/T11 Characteristics.pdf
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The second wave of longitudinal research was conducted in Fall
2013. By then, the respondents had already finished 9th grade and
gone on to the next level of education. Some of them continued in the
same school or another school, others became students of initial or
secondary education institutions. In order to cover as many 9th grade
graduates as possible and find out about their current place of stud-
ies, we collected information on their further educational trajectories
from each school. Afterwards, we followed up by surveying students.

Our analytical sample includes respondents with data from all
waves of research (the first and second waves of the longitudinal
study, TIMSS and PISA), which is 3,268 students, or 67% of the orig-
inal TIMSS sample. To adjust for possible dropout-related offsets in
statistical assessments, we use weight coefficients created as de-
scribed in [Bessudnov et al., 2014].

The place of study after 9th grade is the dependent variable in our
statistical analysis (based on the results of the second wave survey).
We treat this variable as dichotomous: it takes on a value “1” if a stu-
dent progressed to 10th grade (either in the same school or another
day school) and ”0” if a student chose any other educational trajec-
tory (initial or secondary vocational education, evening high school,
no further education at all). The independent variables include gen-
der, parental education and family income (from the first wave parent
survey), region, 8th grade final scores in mathematics, Russian, and
other subjects (from the first wave student survey), State Final Exam-
ination (SFE) points in mathematics and Russian (based on the sec-
ond wave data), and PISA and TIMSS scores in mathematics, read-
ing, and science. The descriptive statistics for the key data is given in
Table 1. It presents sampled mean values or proportions and the 95%
confidence interval to show the dispersion of the most probable val-
ues for the general population, i. e. all Russian 9th graders.

Below we describe the logic of statistical analysis for assessment
of gender inequality in the probability of educational transition. The
same logic applies to the analysis of socioeconomic inequality.

At the first stage, we compare the proportions of girls and boys
who progressed to 10th grade. This simple analysis allows us to answer
the first question raised in this research. To answer the second one,
we compare the probabilities of transition to 10th grade between boys
and girls, while statistically controlling the effects of academic perfor-
mance and test scores. We use linear regression, which is the basic
statistical analysis method applied in social sciences. The dependent
variable is dichotomous, and most statistical analysis textbooks rec-
ommend using logistic of probit regression in cases like this. However,
using ordinary linear regression for dichotomous dependent variables
is not a mistake under certain circumstances. This method is known
in econometrics as linear probability model [Wooldridge, 2010. P. 454—
457], and it is also used by some sociologists [Mood, 2010]. Despite
a number of restrictions, the method has a distinct advantage of sim-
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Table 1. Empirical basis of research

Complete sample,
3,268 students

Academic track
(10th grade), 1,960
students

Nonacademic track
(vocational/trade
schools), 1,308 students

Proportion or mean value [95% confidence interval]

Gender
Boys 50% [48; 52] 47% [43; 50] 55% [52; 59]
Girls 50% [48; 52] 53% [50; 57] 46% [41; 48]

2 <1% [0; 0.1] 0% <1% [0; 0.1]
3 44'1‘%”[41; 47] 27% [25; 30] 66% [63; 70]
4 43";/'0‘"[40; 45] 56% [53; 58] 26% [23; 29]
5 é%u[s; 11] 14% [12; 17] 3% [2; 5]
N/A 4% [3; 5] 3% [2; 4] 5% [3; 6]

8th grade final scores in algebra

2 <1% [0; 0.1] 0% <1% [0; 0.1]
3 47;/;”[44; 50] 29% [27; 33] 71% [67; 74]
4 39"‘%“[36; 4] 51% [48; 55] 22% [19; 25]
5 11;/;[9; 12] 17% [14; 19] 3% [2; 5]
N/A 4% [3; 5] 3% [2; 4] 5% [3; 6]

Average PISA score

in mathematic:

488 [480; 497]

520 [511; 529]

446 [438; 455]

514 [506; 523]

451 [443; 458

in reading

Average TIMSS score

in mathematic

501 [492; 510]

426 [418; 434]

566 [559; 574]

500 [490; 509]

in science

541[534; 548]

565 [559; 572]

509 [500; 518]

Parental education

Both parents have higher education

14% [12; 18]

21% [18; 25]

4% [3; 6]

Parent 1: higher education
Parent 2: no higher education/N/A

31% [29; 34]

18% [16; 21]

Both parents have no higher education

31% [27; 35]

47% [43; 51]

Parent 1. higher education
Parent 2: N/A

13% [11; 15]

27% [23; 31]

3% [2; 9]

3% [2; 6]

3% [2; 9]

http://vo.hse.ru/en/



http://vo.hse.ru/en/

THEORETICAL AND APPLIED RESEARCH

Academic track Nonacademic track
Complete sample, : (10th grade), 1,960 (vocational/trade
3,268 students students schools), 1,308 students
Proportion or mean value [95% confidence interval]
Family income
below 20,000 rubles/month 40% [36; 44] 33% [28; 37] 50% [45; 55]
20000—29000 rubles/m"(')‘rkl‘th """"""""""""" 24%[22 26] 23% 2026 "25% [22; 291
130,000-49,000 rubles/montn B I A 3% [t 16
50000-79.000 wbles/month ™9 wemi 36
>80000 wbles/montn wEs L % Cma
N/A 8%[610] WWQ% —_— H 6% [4; 8]

Note. All proportions and mean values were calculated with allowances made for weight coefficients.

plicity of regression coefficient interpretation. We chose it to simplify
the presentation of the results and avoid the unnecessary technical
complications inevitably entailed by nonlinear models.

For each of the three variables (gender, parental education, fam-
ily income), we provide four regression models (five for the “fam-
ily income” variable). The dependent variable is dichotomous in
all models, taking on a value of “1” if a student chose high school
and “0” if they did not. The independent variable in model 1 is ei-
ther gender, or parental education, or family income. We also statis-
tically control the regions of schools. Thus, model 1 reflects the dif-
ference in probability of transition to 10th grade between students
of different genders and from families with different socioeconomic
status. Model 2 additionally controls 8th grade SFE scores in alge-
bra, geometry, Russian language, literature, history, physics, chem-
istry, and biology. These scores provide a cumulative assessment of
student attainment. Therefore, model 2 answers the question if there
is a difference in the probability of transition to high school between
similarly performing students of different genders and from fami-
lies with different socioeconomic status. Model 3 controls TIMSS
scores in mathematics and science and PISA scores in mathemat-
ics, science, and reading, instead of academic achievements. Stu-
dents do not know their test scores, so the latter cannot affect their
educational decisions. Model 3 answers the question if the differ-
ence in probability of educational transition is preserved between
groups with similar TIMSS and PISA scores, which assess the gen-
eral education level of students. Finally, model 4 controls for both
academic performance and test scores.
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In our sample, 57% of students progressed to 10th grade (95% confi- 5. Analysis Results
dence interval (Cl): 55-59%): 50% remained in the same school, and

7% changed their school. 43% opted for another educational path

(95% CI: 41-45%), mostly secondary (33%) and initial (6%) vocation-

al education. 3% of respondents reported to have no current enroll-

ment, and 1% were going to evening high schools. According to official

statistics, 59% of 9th grade graduates were enrolled in 10th grade in

2012. This falls within the confidence interval of the survey value and

confirms the quality of our sample.

Quite predictably, students choosing the academic track have
higher achievements and knowledge than those who opt for trade
schools and colleges (see Table 1). Among vocational school students,
66% had Cs in Russian and 71% had Cs in algebra in 8th grade. Among
10th graders, the proportions of Cs in Russian and algebra are 27%
and 29%, respectively.

We can also compare PISA and TIMSS scores in the two groups.
Due to some specific features of the tests—TIMSS is closer to the Rus-
sian school program—Russian students scored much betterin TIMSS
thanin PISA. The 2012 average scores in mathematics in OECD coun-
tries were 494 for PISA[OECD, 2014] and 500 for TIMSS (due to a dif-
ferent scale) [Mullis etal., 2012]. TIMSS scores of Russian school stu-
dents are substantially higher than average (538 in mathematics and
541inscience). PISA scores are lower: 488 in mathematics, 487 in sci-
ence, and 469 in reading. Both tests revealed considerable differenc-
es between students choosing the academic and nonacademic track.
Thus, the average TIMSS score in mathematics among 10th graders
was 566, which approaches the average score in Japan, while students
who opted for vocational education scored 500 on average, which is
more comparable to Italy. PISA scores in reading look less optimistic:
the group of students who progressed to 10th grade showed results
close tothose in Norway and the UK (501), while students who entered
vocational schools scored comparably to the average scores in Mexi-
co and Montenegro (426). However, one should not forget that scores
of children from different social classes also differ in those countries.

61% of girls and 53% of boys continued education in 10th grade. The  5.1. Gender
difference between the two groups is statistically significant at the

99% level, meaning that girls stay in school much more often than

boys and are much less likely to choose vocational education. Table 2

represents four regression models to analyze the difference in proba-

bility of transition to high school between boys and girls.

In fact, model 1 echoes the results of comparing the proportions of
boys and girls who progressed to 10th grade (with the only difference
being that that model 1 statistically controls the regions of schools).
The 0.09 regression coefficient means that the probability of transition
to high school is higher by 9% for girls than for boys. The coefficient is
statistically significant at the 99% level. Thus, chances are extremely
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Table 2. Results of gender regression analysis

n (number of students)

(0 for male, 1 for female)

0.09*** [0.05; 0.13]

3,268

-0.03 [-0.07; 0.01]

3,268

0.06*** [0.02; 0.10]

3,268

Model 2 (control Model 3 (control for Model 4
for academic PISA and TIMSS (control for all
Model 1 (base) performance) scores) factors)
Variable Coefficient [95% Cl]
Gender

-0.02 [-0.06; 0.02]

3,268

Note. Linear probability models. The dependent variable is a dichotomous variable indicating progression to 10th grade of day
school. All models allow for weight coefficients and clusterization of students at the school level. All models control for the re-
gion of a school. Model 2 also controls SFE scores in mathematics and Russian, as well as year-end final grades in algebra,
geometry, Russian, literature, history, physics, chemistry, and biology. Model 3 controls TIMSS scores (in mathematics and
science) and PISA scores (in mathematics, science, and reading). Model 4 includes all predictors of models 2 and 3. Because
PISA and TIMSS scores are represented as five plausible values, we use an iterative algorithm to assess models 3 and 4 the
way it is used in the pv module for Stata [Macdonald 2014]; the module was reprogrammed so models could include five var-
iables with plausible values. *** p<0.01, ** p<0.05, * p<0.1.

low that the sample would show such result randomly and there is ac-
tually no difference between boys and girls in the total population. The
95% confidence interval for the coefficientis [0.05; 0.13], meaning that
we can be 95% sure that the real difference between boys and girls in
the total population is somewhere between 5% and 13%.

Model 2 additionally controls academic performance. Unlike in
model 1, the regression coefficient shifts and becomes statistically in-
significant. Therefore, if we compare boys and girls with similar aca-
demic achievements and SFE scores, on average the difference in
probability of their transition to high school will be nearing zero.

How do we explain the difference between the results in models 1
and 2? On average girls perform better at school and get higher grades.
Most likely, this is the reason why they progress to high school more of-
ten instead of turning to vocational education. However, when we com-
pare boys and girls with similar academic achievements, there is no gen-
der discrepancy anymore. Thus, we observe general gender inequality
in the probability of educational transition—but no secondary effects.

Model 3 controls TIMSS and PISA scores but not school grades
or SFE scores. Gender-related differences in the probability of edu-
cational transition is preserved in this model, with girls being 6% more
likely to progress to 10th grade than boys with similar scores.

Where does the difference between models 2 and 3 come from?
Why does the difference in probability of transition between boys and
girls virtually disappear when we control for school performance and
persist when we control for international tests? TIMSS and PISA most-
ly test skills in mathematics and science but not in humanities (even
the PISA reading test is focused on assessing logical analysis skills).
Meanwhile, model 2 controls for grades in Russian, literature, and his-
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tory. Since girls normally perform better than boys in these subjects,
we can suggest that the higher probability of their transition to high
school is explained by better knowledge of the humanities, which is
not allowed for in model 3. However, such an explanation would be in-
correct: the coefficients will remain the same if we drop performance
in the humanities from model 2 and only control for achievements in
mathematics and science. Thus, the difference between models 2 and
3 cannot be explained by model 3 ignoring humanities skills.

Presumably, this difference occurs because the level of knowl-
edge is not the only factor affecting performance. Important roles are
also played by discipline, assiduity, homework commitments, stu-
dent-teacher relationships, etc. With similar levels of knowledge (as-
sessed by international tests), girls on average get higher grades than
boys most likely due to these additional factors. For instance, the av-
erage TIMSS score in mathematics was 586 for boys and 555 for girls
among students who reported to have Bs in algebra and geometry
(average PISA scores for the same students are 541 for boys and 503
for girls). At the same time, female B students in Russian and litera-
ture scored 13% higher than male B students in the PISA reading test.

It should also be taken into account that year-end grades and SFE
scores were entered into the database as reported by students them-
selves. If boys are more likely to overestimate their grades than girls,
then this could also explain the difference between the results of mod-
els 2 and 3. However, we are unable to test this hypothesis, as we do
not have objective data on grades.

Finally, model 4 includes all the factors allowed for in models 2 and
3 (i.e. both academic performance and test results). Its results are vir-
tually the same as in model 2, which means that taking into account
international tests does not influence the results obtained after ana-
lyzing school performance only (year-end grades and SFE scores).

Table 3 displays the results of analyzing the probability of transitionto  5.2. Parental
10th grade for students from families with different educational back- education
grounds. 87% of students from families where both parents had high- and family
er education continued their studies in 10th grade. The proportion is  income
70% for children with only one highly educated parent. If neither par-
ent has higher education, the probability of transition to high school
drops to 47%. Finally, in families where one parent has no higher edu-
cation and no information is available on the other (these are most of-
ten single mothers without a higher education), only 39% of children
progress to 10th grade. Thus, we can see a considerable discrepan-
cy in the probability of making a transition to 10th grade between stu-
dents from families with different levels of education.
Quite often, this difference is explainable through different lev-
els of academic attainment. Children from educated families perform
better due to both cognitive and non-cognitive abilities inherited from
their parents. However, when we statistically control for academic per-
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Table 3. Results of parental education regression analysis

Model 2 (control for Model 3 (control for Model 4
academic : PISAand TIMSS :  (control for all
Model 1 (base) performance) i scores) factors)
Variable Coefficient [95% Cl]

Parental education (base category: both parents have no higher education, 38%)

Both parents have higher

education (14%) 0.36*** [0.30; 0.42] i 0.16*** [0.10; 0.22] ¢ 0.19*** [0.13; 0.26] : 0.14*** [0.08; 0.20]

Parent 1: higher education
Parent 2: no higher educa- 0.20*** [0.15; 0.25] : 0.08*** [0.04; 0.13] ¢ 0.12*** [0.07; 0.17] { 0.07*** [0.03; 0.12]
tion / N/A (26%)
Parent 1: no higher edu-
cation -0.09***[-0.15;-0.02] i -0.05* [-0.10; 0] -0.06* [-0.12; 0] -0.04 [-0.10; 0.01]
Parent 2: N/A (19%)

N/A (3%) 0.05 [-0.09; 0.19] © -0.002 [-0.1%; 0.11] ©  0.01[-0.11; 0.14] : -0.01[-0.11; 0.10]

n (number of students) 3,268 3,268 3,268 3,268

Note. Models are the same as in Table 2. All models additionally control for student gender.*** p<0.01, ** p<0.05, * p<0.1.

formance (model 2), the difference between students from more and
less educated families becomes less obvious but never disappears.
9th graders whose parents both have higher education are 16% more
likely to make it to 10th grade than students with similar final grades
and SFE scores whose parents have no higher education.

Year-end grades and SFE scores are only a rough and approx-
imate measure of the level of knowledge. However, when we con-
trol TIMSS and PISA scores as a more unbiased instrument (model 3),
the difference between children from families with different education-
al backgrounds becomes even more evident. Students who have par-
ents with a higher education are 19% more likely to continue school-
ing than their peers whose parents have no higher education, even
if their PISA and TIMSS scores are identical. Moreover, the model
controlling both academic performance and international test results
(model 4) still shows a substantial inequality between students from
families with different levels of education

Therefore, while there are no secondary gender effects in educa-
tional transitions, the analysis of groups with differing parental educa-
tion revealed considerable secondary effects. Even with similar levels
of attainment and knowledge, the probability of moving to 10th grade
is much higher for students from more educated families.

Parental education is not the only way of measuring a family’s so-
cioeconomic status. Table 4 presents the models described above
for children grouped by family income. Parental education and fam-
ily income are correlated, though moderately: Spearman’s rank cor-
relation coefficient is 0.36 in our sample. The analysis shows similar
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Table 4. Results of family income regression analysis

Model 5 (control
for all factors +

© parental education)

0.03

Model 2
(control for Model 3 (control Model 4
Model 1 academic for PISA and (control for all
(base) performance) TIMSS scores) factors)
Variable KoadduumneHt [95%-Hblit AN]
Fam|Iy income (base category under 20 000 rubles/month 39%)
20 000 29 000 rubles/ 0 10*** 0 03 ; 0.06** ; ;
month (26%) [0.04;015] © [-0.01;0.07] [0.01; 0.10] [-0.01,007]
30 000 49 000 rubles/ 0.22%** 0.09*** 0.14*** 0.08*** ;
month (18%) [015; 0.28] [003;014] [0.08;0.20] [0.03; 0.13)
50,000-79,000 rubles/ 0 25*** O 13*** 0 15*** 0 11*** ;
month (7%) [0 16; 0. 35] [0 06 0. 20] [0 06; 0. 23] : [0 05 0. 18]
> 80,000 rubles/month 0 34*** 0 18*** 0 19*** 0 16***
(3%) [0 22:0.45] : [0 06 0. 30] ; [0.04; 0.28]
N/A (7%) 0 20*** H 0 11*** i 0.11%**
[0 11; 0. 29] [0 04 0. 18] [0 07 0. 22] [0 04 0. 17]
n (number of students) aoes aoe 3,68 3268

0.01
[-0.03; 0.06]
0.05%*

10; 010

0 08**
[0 01 014]

011*
001,022

0.1+
004018

3 268

Note: Models are the same as in Table 2. All models additionally control for student gender. Model 5 additionally controls for

parental education.*** p<0.01, ** p<0.05, * p<0.1.

results, with the probability of transition to high school differing for stu-
dents with different family incomes even after controlling for academ-
ic performance and test scores. For example, students from families

with incomes over 80,000 rubles/month (only 3% of the sample) are

16% more likely to continue their education in 10th grade than children

from families earning less than 20,000 rubles/month (39% of the sam-
ple) even after controlling for academic performance and test scores.

Model 5 in Table 4 shows that the significant correlation between

family income and the probability of transition to 10th grade is pre-
served even after control of parental education (in addition to aca-
demic performance, test scores, and other variables). It means that

both parental education and family income influence the probability of

making an educational transition. It was not among our goals to meas-
ure the cause-effect relationship or determine whether it is parental

education or family income that is more important for student educa-
tion. Obviously, both the cultural and financial resources of the family

contribute to the educational trajectories of students.

Russia has lately adopted a myth of universal higher education: it is
believed that most young girls and boys enter higher education insti-
tutions. However, according to the 2010 census, only 37% of people
bornin 1981-1985 obtained a higher education (although the rate was
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higher in Moscow—57%) [Bessudnov, 2012]. Itis hardly sensible to fo-
cus exclusively on higher education when discussing education pol-
icies in Russia. The first “fork” in educational trajectories of students
occurs as early as after 9th grade. Only 57% of 9th grade graduates
progressed to 10th grade in 2013, and the rate has been steadily de-
creasing since the mid-2000s.

As we show in this article, a tangible gender and socioeconomic
inequality affects educational choices after 9th grade. 61% of girls and
53% of boys move to high school, while the rest of 9th grade gradu-
ates opt for vocational education. Socioeconomic inequality is even
more pronounced. 87% of children whose parents have higher edu-
cation are enrolled in 10th grade, compared to 47% of students whose
parents do not have a higher education.

The mechanisms of gender and socioeconomic inequality in ed-
ucational transitions after 9th grade develop in different ways. Girls
perform better than boys, and this can explain why they stay in high
school more often instead of choosing vocational or trade schools. If
we compare boys and girls with similar academic achievements, there
will be nearly no difference in the probability of transition to 10th grade
between them. Thus, the choice of educational trajectory is affected
by primary effects, but not secondary effects, at least for the transi-
tion from 9th to 10th grade.

Other conclusions follow when we analyze socioeconomic ine-
quality. Even controlling for both academic performance and test re-
sults, we can see a sizeable difference in the probability of moving
to 10th grade between students from families with different educa-
tional backgrounds and income. The probability differs a lot even for
students with similar academic achievements. Statistical control for
grades and test results leaves a gap of 14% in the probability of tran-
sition to high school between those students whose parents have a
higher education and those who do not have a higher education. Thus,
we can observe both primary and secondary effects of socioeconom-
ic inequality in choosing educational trajectories after 9th grade.

Why do secondary effects manifest themselves for socioeconom-
ic family characteristics but not for gender? There may be several rea-
sons for this. First, it is important to bear in mind that parents influence
the educational decisions of their children. Of course, both parents
and students will be guided by the motivation to learn, which is meas-
ured by academic performance in one way or another. After allowing
for this factor, we observe no obvious differences between parents of
boys and girls influencing the educational decisions of their children
(although we cannot ignore the possibility of military conscription for
boys who did not begin attending a university before 18). However, the
behavioral patterns of families with different levels of education and in-
come may differ substantially in this situation. More educated and af-
fluent parents will encourage their children to continue schooling even
if their attainment leaves much to be desired. On the contrary, less ed-
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ucated and affluent parents may care less about their children’s ed-
ucation and not mind their transition to vocational education, even if
the grades are high enough to stay in school.

Second, the attitudes of students matter. Children from families
with different socioeconomic status may picture their educational tra-
jectories differently, whatever the direct influence of parents might be.
Being affected by the attitudes of their friends and social environment
and guided by the example of their own parents, children from more
educated and advantaged families may be more enthusiastic about
completing high school and entering a university.

Schools and teachers can also play a part in the educational choic-
es of students after 9th grade. The motivation of schools may be differ-
ent. On the one hand, per capita financing makes schools compete for
students with vocational education institutions and promote more stu-
dents to 10th grade. On the other hand, low-performing students may
lower the average USE score for the school and even for the region.
Until recently, average regional USE scores were a criterion of governor
performance, directly motivating local authorities to achieve high USE
rates. Schools and teachers may also treat low-performing students
differently depending on the social status of their families. Besides, an
important role may be played by school-parent interaction, which de-
pends on the motivation of parents to send their children to high school.

Finally, we need to make an allowance for the activities of second-
ary vocational education institutions—which also compete for pro-
spective students with schools—being subject to per capita financing.
In order to choose vocational education, 9th grade graduates should
have such option, meaning that their locality should have institutions
offering education programs that might be of interest to students. Sec-
ondary vocational training schools are distributed unevenly among re-
gions and localities. The statistical analysis in this article controls re-
gional differences, but there might be a considerable level of inequality
in geographical access towards secondary vocational education with-
in the regions. Trade schools and colleges may be concentrated in lo-
calities and districts with higher proportions of less educated and af-
fluent families. The extensive offer in the labor market may also be a
factor of leaving school after 9th grade for children from such families.

As we can see, the mechanisms of development of secondary ef-
fects in educational choices after 9th grade should be analyzed with
due regard to the behavior of all actors involved: students, their par-
ents, schools, and schoolteachers, and also secondary vocational ed-
ucationinstitutions. A deep investigation of these mechanisms requires
a separate study applying both quantitative and qualitative methods.

Discriminating conceptually between primary and secondary effects 7. Recommenda-
of inequality in education is also important for education policies tions
[Jackson, 2013. P. 330-332]. We suggest that such policies seek to
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ferent social characteristics. It is rather hard to change the difference
in academic performance between groups of students (primary ef-
fects), as it stems from different levels of skills and capabilities, as well
as from parental and social influence on the psychological, intellectu-
al, and cultural development of children. State interventions designed
to support the development of children from the most disadvantaged
families is of undeniable importance, but it is very unlikely to reduce
inequality in education.

Reducing secondary effects seems to be a more realistic aim.
State interventions to equalize educational opportunities for equal-
ly talented children regardless of their family’s social characteristics
may first of all include working with schools. Schoolteachers and ad-
ministrators should encourage students from less advantaged families
to continue education in 10th grade. The first step in implementing this
policy should be the collection of data and school-level monitoring in
order to identify the exact proportion of 9th graders from less educat-
ed and affluent families who progress to high school.
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