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EDUCATIONAL INEQUALITY AND
RURAL STUDENTS” OPPORTUNITIES
FOR HIGH ACHIEVEMENT

This article focuses on the factors influencing the participation of rural schools in Kazakhstan in the
national “Myn Bala” Olympiad, as well as the individual and institutional characteristics that enable
students to achieve high results. The key question is: which individual and structural factors are associ-
ated with the success of rural school students in the Olympiad? The study uses open data on school
infrastructure, participants, and Olympiad results.

The research applies statistical modeling methods (regression analysis) with elements of spatial
analysis to identify the mechanisms of inequality reproduction. The results show that, on average across
the country, students living in district centers score higher than their peers from rural areas. Student
participation in the Olympiad and their educational achievements are geographically uneven, while
school infrastructure (libraries, computers, and internet speed) is not significantly associated with student
academic performance. A gender gap is also observed: girls perform better in tasks related to native and
English languages, whereas boys score higher in science and mathematics tests. Individual student char-
acteristics (gender, language, place of residence) have a smaller impact on general ability tests compared
to subject-specific tasks (mathematics, science, etc.).

This study contributes to the ongoing academic and practical discourse on educational inequality
and the specifics of learning in rural schools. The practical significance of the research lies in developing
effective strategies to support schools outside urban areas and providing arguments for shaping policies
aimed at improving the quality of school education in the Republic of Kazakhstan.

Keywords: social inequality, educational inequality, rural schools, giftedness, Kazakhstan.
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birim Gepy TeHCI3Ari XkaHe aybIAABIK, OKYLUbIAAPADIH,
YKOFapbl XKeTiCTiIKTepre >XeTy MyYMKiHAKTepi

Makana KazakcraHaarbl aybIAAbIK, MEKTENTEPAIH «MblH 6aAa» YATTbIK, OAMMIMAAACBIHA KATbICYblHA
acep eTeTiH (haKTOpAapFa, COHAAM-AK, OKYLUbIAAPAbIH, >KOFapbl HOTUXEAEep KepcCeTyiHe MYMKIHAIK
GepeTiH JKeKe >KOHE MHCTUTYLIMOHAAADBIK, CUMaTTamaAapra apHaAFaH. Herisri cypak — ayblAAbIK, MeKTen
OKYLLbICbIHbIH OAMMMMAAAAAFbl TAObICTbIAbIFBIMEH BAMAAHBICTbI XKEKE XKOHE KYPbIAbIMAbIK, (DaKTOPAAP
KaHAaM. 3epTTeyae MeKTenTepAiH MHPPaKypPbIAbIMbI, KaTbICyLLbIAAPbl XXaHe OAMMIMasa HOTUXKeEAepI
TYpaAbl alliblK, AEPEKTEP KOAAAHBIAFAH.

Makanaaa TEHCI3AIKTIH KariTa 6HAIPIAETIH TETIKTEPiH aHbIKTay YLWiH CTaTMCTMKAABIK, MOAEAbAEY
(perpeccmsanblK, TanAdy) >K8He KeHICTIKTIK TaAAdy 3AeMeHTTepi nanaaAaHbiapbl. HaTuxkeaep
KepceTKeHAen, eA GOoMblHIIA ayAaH OPTaAbIKTApPbIHAQ TYpaTbiH OKYLUbIAAD aybIAABIK, XKEPAEepAEri
KypAacTapblHa KaparaHAa opTa ecerneH >Kofapbl 6aAA >kuHamabl. OkylibiaapablH OAMMMasara
KaTblCy AeHreii MeH oAapAblH GiAIM XeTiCTikTepi reorpauaAbik, TypFbiaaH GipkeAki emec, mekTern
MH(PaKYPbIAbIMbI (KiTarxaHaAap, KOMMbIOTEPAEP KOHE MHTEPHET >KbIAAAMADBIFbI) OKYLLbIAAPAbIH, GiAIM
JKEeTICTIKTepIMEeH arTapAbiKTai GarAaHbiCTbl emec. CoHAal-aK, reHAEPAIK aAlIAKTbIK, 6ap: Kpl3pap
aHa TIAi >K8He aFblALLBbIH TiAi TarnCblpMaAapblH >KaKCbl OPbIHAAMADBI, aA YAAAP >KapaTbIAbICTAHY >KoHe
maremaTuka TecTTepiHAe >KOFapbl HaTMXKe KepceTeAi. OKYLIbIAQPAbIH, >KeKeAereH cumnatTamasapbl
(KbIHBICbI, TiAl, TYPFBIABIKTbI >Kepi) GaAaAapAblH >KaAMbl KaGiA€T TecTTepiH OpblHAAYbIHA MOHAIK
TanchipMaAapra (MaTeMartuka, >KapaTbIAbICTaHy XaHe T.6.) KaparaHAa a3 acep eTeA|.

ByA 3epTTey ayblAAbIK MeKTenTepAeri 6iAiM 6epy TEHCI3AIr MEH OKbITY epeKLleAiKTepi XXOHIHAETI
aKaAEMMSIAbIK, XK8He MpaKTMKAAbIK, MiKipTaracka yAeC KOCaabl. 3epTTeyAiH NpakTUKaAbIK, MaHbl3bl
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KAAQAQH TbIC MEKTENTEePAI KOAAAYFA apHaAFaH TMIMAI cTpaTerusAapAbl 3ipaey oeHe KasakcTtaH Pec-
ny6AMKacbiHAA MeKTenTeri GiAiM camnacbiH apTTbIPy CasicaTblH KAAbINTACTLIPY YLILiH ADAEAAEP YCbIHY.

Tyiin ce3aep: aAeyMETTIK TEHCI3AIK, BiAIM Gepy TEHCI3AIr, aybIAAbIK MEKTENTep, AApPbIHABIAbIK,
Ka3sakcTaH.
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Oﬁpa3OBaTEAbHOE HEepPaBE€HCTBO U LLIAHCbl CEAbCKHUX YYEHUKOB
Ha BbICOKUE AOCTHMIXKEHUS

CraTbs nocesileHa hakTopamM yyacTMsl CeAbCKMX LIKOA KazaxcTaHa B HaUMOHAAbHOM OAMMIMA-
Ae «MbiH 6ana», @ Tak>Ke MHAMBUAYAAbHBIM M MHCTUTYLIMOHAAbHBIM XapaKTEPUCTUKAM, NMO3BOASIOLLMM
YYallMMCS NMOKa3biBaTb BbICOKME pe3yAbTaTbl. KAOUEBOW BOMPOC — Kakne MHAMBUAYAAbHbIE U CTPYK-
TypHble (hakTopbl CBSI3aHbl C YCMELIHOCTbIO YUYeHUKa B CeAbCKOM WKoAe Ha Oanmnnase. B nccaeao.a-
HMU UCMIOAB3YIOTCS OTKPbITbIE CBEAEHUS 06 MHAPACTPYKTYPE LWIKOA, YHACTHMKAX M pe3yAbTaTtax OAnm-
nMaAbl.

B paboTe npuMeHEeHbl METOAbl CTaTUCTUUYECKOTO MOAEAMPOBAHMS (PErpecCMOHHbIN aHaAM3) C
3AeMeHTaMM MPOCTPAHCTBEHHOIO aHaAM3a AAS MOMCKA MEXaHM3MOB BOCMPOM3BOACTBA HEpaBEHCTBA.
Pe3yAbTaTbl MokasblBaloT, UTO B CPEAHEM MO CTpaHe LKOAbHUKM, MPOXKMBAIOLLME B PAMOHHBIX LIeH-
Tpax, HabupaloT 6oAee BbICOKME BaAAbl, YEM MX CBEPCTHUKM U3 CEAbCKOM MECTHOCTU. BOBAEUEHHOCTb
LWKOAbHMKOB B OAMMMMaAy 1 Mx 06pasoBaTeAbHble ycrexu reorpamyeck HEOAHOPOAHbI, LUKOAbHAs!
uHgpacTpykTypa (6MBAMOTEKM, KOMMbIOTEPbI U CKOPOCTb MHTEPHETA) He CBsI3aHbl C 06pPa30BaTeAb-
HbIMM YCTEXamMW LUKOAbHMKOB. Tak>ke 0OHapy»KeH reHAEpHbI pa3pbiB: AEBOUKM Ayulle CMPABASIOTCS
C 3aAQHMSMU MO POAHOMY M aHTAMIACKOMY $13bIKY, MAaAbUMKM — C TeCTaMM MO eCTeCTBO3HaHUIO U Ma-
TeMaTnke. MIHAMBHMAYaAbHbIE XapaKTEPUCTMKM YUYEHUKOB (MOA, 93blK, MECTO MPOXKMBAHUSI) OKa3blBaloT
MeHbLUMi 3PEKT Ha pelleHns TECTOB Ha obLmMe CrocoBHOCTU AEeTeil, B OTAMYME OT 3aAad MO KOH-
KpeTHbIM MpeAaMeTam (MaTemaTuka, eCTeCTBO3HaHWe U npouee). MccaeAOBaHMe AEAAET BKAAA B yxke
CYLLLECTBYIOLLYIO aKAAEMMUECKYIO M MPAKTUUECKYo AMCKYCCcuio 06 06pa3oBaTeAbHOM HEpPABEHCTBE U
cneumnduke obyUueHUs B CEAbCKMX LLKOAAX. [1pakTruyeckas 3HaUMMOCTb MCCAEAOBAHUS 3aKAIOUAETCS B
BbIpaboTKe 3(PPEKTUBHDBIX CTPATErNiA MO MOAAEPIKKE LLIKOA 32 MPEAEAAMU FTOPOAOB M AACT apryMeHTbI
AAS BbIDABOTKM MOAUTMKM MOBbILLIEHMS KQUeCTBa WKOAbHOrO 06pa3oBaHus B Pecny6anke KasaxcraH.

KAroueBble cAOBa: ColLMaAbHOe HEPaBEHCTBO, O6pa3OBaTe/\bHOQ HEPaBEHCTBO, CEAbCKME LKOADI,

0AQPEHHOCTb, KazaxcTaH.

Introduction

In modern social sciences, researchers identify
many different factors that influence a child’s future
success. These can be individual abilities, family,
environment, as well as school characteristics: in-
frastructure, quality of teaching staff, internal orga-
nizational climate, etc. In this context, inequality in
the quality of school education can affect not only
the career prospects of a particular child, but also en-
tail global negative consequences in the context of
the entire country. Lack of opportunities for quality
education reduces the chances of higher-paying and
stable work, which leads to economic difficulties and
an increase in poverty. These factors can increase the
uneven development of regions, as well as an increase
in crime, undermining social stability and order.

To understand the structural features of inequal-
ity in different countries, large international studies
are currently being conducted, for example, PISA,

PIRLS, TIMMS. These projects are aimed at assess-
ing the educational achievements of schoolchildren
and provide a comparative analysis of education sys-
tems in different countries (PISA, 2018), (PIRLS,
2021), (TIMMS, 2023). Kazakhstan’s disappointing
position in these rankings has increased the atten-
tion of the state and the public to the problem of
inequality. Although the topic of educational in-
equality in Kazakhstan, in particular the situation of
rural schools, is actively discussed in society, these
discussions are often based on expert opinions, but
not on empirical research that takes into account the
social, economic and cultural characteristics of the
region.

The object of the study is 6th grade students of
rural schools in Kazakhstan. The work uses the re-
sults of the National Olympiad “Myn Bala”, which
helps to identify talented schoolchildren in rural ar-
eas and provides the winners with the opportunity
to study in the best schools for gifted children. The
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Olympiad is aimed at reducing the gap between ru-
ral and urban schoolchildren (National Olympiad
“Myn Bala”, 2023).

The subject of the study is the individual char-
acteristics of students and the structural characteris-
tics of schools associated with the achievements of
schoolchildren at the Olympiad. The work uses data
on the characteristics of rural schools from the in-
formation system “National Educational Database”
of the Republic of Kazakhstan (National Education-
al Database of the Republic of Kazakhstan, 2023).

The aim of the study is to determine the individ-
ual and structural factors associated with the success
of a student in a rural school at the Olympiad. The
answer to it will allow the development of effective
strategies to support rural schools and justify mea-
sures for developing a policy to improve the quality
of school education in the Republic of Kazakhstan.

The data used allow us to draw conclusions that
are relevant specifically for Kazakhstan, which is
important due to the lack of similar works on local
material, recognized by the expert community.

Literature review

Inequality in education is a pressing global is-
sue, common to both developed and developing
countries. According to research by Porta et al.,
countries with high levels of inequality in education
show low levels of innovation, low levels of pro-
duction efficiency, and a tendency to transmit pov-
erty from generation to generation (Porta, 2011).
International researchers identify various factors
that influence the academic performance of school-
children. Among them are individual student char-
acteristics, the socioeconomic status of the family,
school resources, and the qualifications and experi-
ence of teachers.

Individual characteristics of the student and the
socio-economic status of the family

A number of studies in the literature have ex-
amined the influence of socio-demographic char-
acteristics such as gender, location, and family
socio-economic status on academic performance.
Hyde et al. conducted a study analyzing psychologi-
cal reports and found that there were both gender
similarities and differences in student performance.
For example, girls outperform boys in calculus in
primary and secondary schools, while only a small
proportion of boys in high school excel in problem
solving. The differences in girls” and boys’ perfor-
mance between countries are greater than within
countries (Hyde, 2007: 599).
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A study by Duckworth et al. noted that psy-
chological characteristics, namely self-discipline,
were found to be a stronger predictor of academic
performance than 1Q. Students with high levels of
self-control received higher grades, had better test
scores, and were more likely to achieve long-term
academic goals (Duckworth, 2005: 940).

Hanushek et al., analyzing the scores of interna-
tional school tests, come to the conclusion that the
place of residence of the student and his family — the
education of parents, home resources (especially the
number of books), immigrant status, the language
spoken at home are strong predictors of academic
performance. (Hanushek, 2011: 117). At the same
time, the presence of books at home is one of the
most stable predictors of academic performance in
different countries. This is confirmed by other stud-
ies. Thus, Budiongan et al. among the factors con-
tributing to the improvement of academic results are
the presence of a large number of books at home,
high professional status and income of parents, par-
ticipation of children in extracurricular activities, as
well as higher education of parents. These factors
not only directly affect the opportunities of children
in the educational environment, but also create a
favorable cultural and social climate in the family
(Budiongan, 2024: 395). Schiitz et al. note that the
presence of books at home has a particularly signifi-
cant impact in countries where schools are divided
depending on the academic abilities of students.
(Schiitz, 2008: 283).

In the context of Kazakhstan, the place of resi-
dence, in particular the unattractive economic situ-
ation of the village, the difficult basic living condi-
tions of families in the village are directly related
to access to educational opportunities for children,
educational resources, quality infrastructure and
qualified teaching staff.

School Resources and Influence

In his work, Fini examines educational inequal-
ity using three types of educational institutions (vo-
cational school, technical school, academic high
school) as an example and concludes that the dif-
ference in the achievements of students in these
institutions could hypothetically be neutralized if
two conditions were met. First, if it were possible
to achieve equality of opportunity for children with
different family environments, i.e. with different
family sizes, levels of education of parents and
family members, professional status, and behav-
ioral orientations toward children. Second, the same
equality is necessary in the school environment: the
social composition of students, and the attitude of
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teachers toward students. He concludes that “differ-
entiation of school types makes a decisive contribu-
tion to maintaining a high level of social stratifica-
tion and a low level of intergenerational mobility”
(Fini, 2007: 504). McPherson suggests that primary
examination and test results may be an inaccurate
indicator of school performance unless they are ad-
justed for differences in the composition of the stu-
dent body, such as previous achievement and socio-
economic status. As a solution, the author applies a
‘value added’ model, which compares student per-
formance across stages, using baseline assessments
to estimate expected progress and then measuring
the difference between expected and actual results,
thereby isolating the contributions of schools and
teachers (McPherson, 1993: 45).

A study by Somers et al. in Sweden found that
independent schools, which are publicly funded
but privately run, perform better academically than
municipal schools. This is explained by their great-
er operational autonomy and competitive allocation
of resources. For example, students in independent
schools scored higher on standardized tests than
their peers in municipal schools (Somers, 2001:
69). These findings are supported by the results
of Wikstrom, who analyzed the Swedish SweSAT
test of academic ability. The study found a statisti-
cally significant increase in academic performance
in regions with a higher proportion of independent
schools, where innovations are more quickly in-
troduced into the educational process (Wikstrom,
2005: 34).

Qualifications and experience of teachers

Sociologist Coleman explains differences in
school performance not only by the social back-
ground of students. He came to the conclusion that
improving the quality of teaching, creating a healthy
social climate in the educational institution and the
practical orientation of school education can help
children from poor families improve their academic
performance. The author acknowledges that family
background plays a decisive role, but the school and
qualified teachers can soften this influence, thereby
ensuring the student’s chances for success (Cole-
man, 1968: 12).

According to Fuller et al., school factors have a
significant impact on the effectiveness of learning:
infrastructure, class size, experience and qualifica-
tions of teachers, availability of teaching materi-
als (Fuller, 1994: 120). According to the study by
Rivkin et al., an increase in the indicator “quality
of teacher preparation” by one point is equivalent
to a reduction in the average class by 10 students.

It is important to remember that this effect is also
expected in the opposite direction. Even the best
teacher will not be able to convey the material fully
to a class that is too large, but at the same time, a
poorly prepared teacher will not be able to do the
same for a small number of children (Rivkin, 2005:
424).

A review of the existing literature highlights
the many factors that influence the academic per-
formance of schoolchildren. These factors can be
of an individual nature, as well as a wider range of
reasons related to the quality of school education
and regional inequality. Although there are studies
devoted to educational inequality, this work focuses
on rural youth, who are significantly inferior to their
urban peers in a number of indicators. The study in-
cluded the entire territory of the country, while most
previous studies were limited to analysis within a
single school or district. However, comprehensive
studies in Kazakhstan that consider this issue on a
large scale, taking into account socio-economic, in-
frastructural and cultural factors are still lacking.

Materials and methods

The main research question was: “In which
schools are students more likely to demonstrate high
academic achievement?”.

In addition, 4 sub-questions were put forward:

1. What are the structural characteristics of the
schools that took part in the Olympiad?

2. Is there a relationship between the individual
characteristics of the student and his final scores in
spatial and logical thinking in the first stage of the
Olympiad?

3. Is there a relationship between the individual
characteristics of the student and his final score in
English, native language, mathematics and natural
science in the second stage of the Olympiad?

4. Is there a relationship between the structural
characteristics of the school and the average scores
that its students scored in the second stage of the
Olympiad?

We put forward the following hypotheses:

1. The higher the level of infrastructure provi-
sion of a school, the higher the probability of the
school’s participation in the Olympiad,

2. The student’s success is associated with his
individual factors, such as language, gender and
place of residence;

3. The higher the school’s infrastructure provi-
sion, the higher the students’ results in the Olym-
piad;
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4. The smaller the number of students per teach-
er in a school, the higher the average scores of stu-
dents in the Olympiad.

The study used data from the results of the
National Intellectual Olympiad for Rural Schools
“Myn Bala” in 2023, including both stages of the
Olympiad, and data on schools from the “National
Educational Database” of the Republic of Kazakh-
stan (NEDB). The Olympiad is held annually in the
format of online testing and includes two stages.
The first stage includes tests to determine the level
of cognitive abilities. After passing to the second
stage, the academic knowledge of students is as-
sessed. Here, students are tested in mathematical
literacy, languages (Kazakh / Russian, English) and
natural science. All students of grades 6 of rural
schools across the country are eligible to participate
in the Olympiad. At the first stage, 5,000 finalists are
selected. At the second stage, 1,000 winners are se-
lected, who receive the opportunity to study free of
charge in the best specialized schools in the country.

In addition to the scores received by the partici-
pants, the Olympiad data also contained informa-
tion on the language of the test and the language
of instruction of the school from which the student
submitted the application. The Olympiad data were
divided according to the number of stages.

The school data were obtained from the source
— NEDB — and contain a large number of various
school characteristics, including the size of the
school classes, their infrastructure, accessibility, etc.
After pre-processing, the following characteristics
were included in the analysis: the total number of
students in the school, the total number of teachers
in the school, the distribution of students by gender,
the number of books in the school, the availability
of computers in schools, the number of computers
with Internet access, Internet speed, the number of
infrastructure facilities at the school and the years of
their construction, the distance of the school to the
district center.

The Olympiad data were linked to school data
from the NEBD. A total of 4,007 schools across the
country participated in the 2023 Olympiad. Based
on the results of the first and second stages, 3,965
and 1,235 schools were linked to the NEBD data-
base, respectively. In total, the study used data from
51,955 Olympiad participants.

The study used the regression analysis method.
The dependent variable for testing the first hypoth-
esis is the fact of school participation (“1” — partici-
pated, “0” — did not participate). To test the second
hypothesis, the dependent variables were the num-
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ber of points scored by the student (in tens), and for
the third and fourth, the average number of points
scored by the school’s students (in tens). Accord-
ingly, for the first question, logistic regression was
used, which estimates the chance of an event occur-
ring (in this case, the school’s participation in the
Olympiad), while in the other cases, linear regres-
sion was used to linearly estimate the relationships
between one numerical variable and many other
variables.

Independent variables were of two types. For
questions 2 and 3, individual characteristics of the
child were used:

- Language of writing of the Olympiad,

- Gender of the child;

- Distance category from the district center (up
to or more than 100 km.);

- Control over the region of location.

For questions 1 and 4, the following school indi-
cators were used:

- Number of students per teacher (in tens);

- Distance category from the district center (up
to or more than 100 km.);

- Number of books in the school library (in thou-
sands);

- Number of computers in the school (in tens);

- Number of shifts in the school;

- Internet speed in the school (in tens of kb);

- First language of instruction in the school;

- Controls on the region of location and the
number of children in the school who wrote the
Olympiad.

For each model, robust errors were present-
ed, clustered by region of location of students or
schools.

Results and discussion

The results of the descriptive analysis show the
expected trend that the average score increases with
the time spent writing the Olympiad (Figure 1). The
red line is shown for those students who wrote the
Olympiad in Kazakh, the blue line is for those who
wrote it in Russian. This may indicate that students
who spend more time thinking about questions and
tasks demonstrate better results. However, when
looking at the regional variation, it is noticeable that
in some regions (North Kazakhstan Region and East
Kazakhstan Region) there is a drop in scores at cer-
tain time intervals when taking the test in Russian,
which may indicate factors such as student fatigue
or difficulty of tasks at the end of the test. In both
cases, this trend can be seen after 60 minutes of the
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test. However, the supposed reason may also be the
speed of the Internet, because when looking at the
data, you can notice a small difference of a couple
of points in such an indicator as Internet “lag” and
at the same time a large load. In addition, it is worth
noting that it was in these regions that a greater
number of schoolchildren took the test in Russian,
that is, their number and simultaneous delivery of
the students could interfere with each other and al-
ternately slow down the Internet speed, increasing
the load.

Also, in the Zhambyl and Karaganda regions,
students who took the test in Kazakh, on average,
show higher results compared to those who took the
test in Russian. However, this trend is noticeable
only when a certain threshold of points is reached,
after which the differences in results between the
languages of the test become less pronounced. We
believe that the key reason for this trend is the high-
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er quality of education in the Kazakh language in lo-
cal rural schools. However, we cannot say this with
complete certainty due to the fact that this change
does not go through the entire graph, and, appar-
ently, this explanation can only work for a limited
number of regions and schools. Another possible
reason for the differences in students’ basic knowl-
edge that have been discussed is that the students
who took the test in 2023 were studying remotely
at the time of their primary school education due to
the outbreak of the coronavirus (COVID-19) pan-
demic. This suggests that schools had different lev-
els of digitalization at the time of the outbreak of the
pandemic. Of the regions shown in the graph, East
Kazakhstan Region appears to be the one that stands
out from the general trend. Its graph shows an un-
usual pattern, where the average scores for students
who took the test in Kazakh initially increase over
time, but then decline before rising again.

ATbipayckas onacte JocToyHo-KasaxcTaHokan ofnacTe

KocTaHaiickan 06nacTe Kbi3tinopAwKckan o6nacTs

ofnacre ¥nutay MaenogapcxaAn oGnacts

60 80 40 60 80 40 60 80

Olympiad completion time (min)

Language

Kazakh —  Russian

data is truncated at 95th percentile

Figure 1 — The relationship between the time of passing the 1st stage
of the Olympiad “Myn Bala” and the final score by region
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Let’s move on to the difference in scores be-
tween boys and girls (Figure 2). It shows the rela-
tionship between the students’ final scores for spa-
tial and logical tasks. According to the graph, both
groups show a positive correlation between the
scores for logical and spatial tasks — that is, students
who did well in logical tasks, as a rule, also showed
good results in spatial tasks. The graph shows that
the line representing female results (red) in the
middle of the graph is slightly higher than the blue
line representing male results. This indicates that
schoolgirls who scored from 110 to 150 points for
“logical thinking” were on average slightly higher
than schoolboys who, in turn, wrote slightly better
in “spatial thinking” in the same range.

160

140

100

Score for logical thinking

80

However, as the total score for logical tasks in-
creases, this difference decreases and the lines con-
verge. These are interesting results, since research
shows that at an early age, girls can show higher
abilities in spatial and verbal tasks. For example,
Halpern’s work shows that girls are, on average, su-
perior on many memory tasks, including object and
location memory, episodic memory, literacy, oral
language, and writing (Halpern, 2006). As scores on
the reasoning tasks increase, as the level of difficul-
ty of the problems increases, the gender differences
disappear, which may indicate that the existing dif-
ference in the middle of the graph is not the result of
stable cognitive differences, but rather reflects ini-
tial testing conditions or teaching methods.

150 200

Score for spatial thinking

Gender

=~ Female = Male

Figure 2 — The relationship between the scores for the spatial and
logical thinking blocks of the 1st stage of the “Myn Bala” Olympiad for boys and girls

In addition to language and gender differences,
geographic variation is also expected (Figure 3).
Three types of geographic location of students are
distinguished: in the district center (red), within 100
km from the district center (green), and those who
wrote the Olympiad more than 100 km from the dis-
trict center (blue). Results are given for each of the
regions. Students from district centers in many re-
gions tend to score higher than students from more
remote areas. This may be due to better access to
educational resources and higher quality education
in central areas. Students living close to district
centers (up to 100 km from the district center) also
show results comparable to those of students from
district centers, especially at longer writing times.
This may reflect the spread of educational opportu-
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nities beyond the center, but with some dependence
on proximity to the center. While students living
further from district centers (more than 100 km
from the district center) show lower results on aver-
age, which may indicate the importance of the role
of distance and the degree of remoteness from the
district center in obtaining education.

Some regions, such as East Kazakhstan Region,
show an unusual trend where students living far
from the district center show average scores com-
parable to or even higher than students from nearby
and central regions. This may indicate the presence
of effective educational programs in remote areas or
special motivation of students in these regions.

North Kazakhstan Region also shows an un-
usual trend where students living far from the dis-
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trict center sometimes show results better than their
peers from the district center or living closer to it.
In Turkestan Region, there is a significant spread
of results among students living more than 100 km
from the district center, especially at the upper end
of the time range. These deviations from the general
trend may be due to the fact that the region has an

ArmonnHckan ofnacts Axmofvuckan ofnacs

350

300

Hambwincxas ofnacts JanagMo-Kasaxctancxan obnacte

Anmarukcean ofnacts

KaparaugnHckan oBnacrs

individual feature of the educational system, inno-
vative technologies are being introduced in remote
schools.

Following the outlined sub-questions, the
properties of the schools that decided to participate
in the Olympiad were identified. Let us turn to
Table 1.
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Figure 3 — Relationship between the time of completing the 1st stage of the Olympiad “Myn Bala”
and the final score for schoolchildren at different distances from the district center

Table 1 — Logistic regression of the chance of a school participating in the Olympiad

School characteristics School participation in the Olympiad (odds ratio)
Number of students per teacher (in tens) 1.182™
(0.006)
Distance of school from district center (5-100 km) 1.319™
(0.033)
Distance of school from district center (more than 100 km) 0.722"
(0.099)

Number of books in school (in thousands) 1.000

(0.001)
Number of computers in school (in tens) 1.018™
(0.005)
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Continuation of the table

School characteristics School participation in the Olympiad (odds ratio)
2 school shifts in school 1.335™
(0.020)
3 school shifts in school 1.053
(0.078)
Internet speed in school (in tens) 0.878"
(0.010)
First language in school (Kazakh) 1.245™
(0.032)
Constant 0.000
(0.000)
Region Yes
Observations 4597
Note:*p<0.1; **p<0.05; ***p<0.01
Robust standard errors clustered by location region are given in parentheses.

An increase in the number of students per
teacher in a school is associated with an increase
in the chance of school participation. It can be as-
sumed that large schools demonstrate greater ac-
tivity, while small schools operate in conditions of
deprivation and limited resources. With an increase
in the number of students, teachers and parents of
schoolchildren have more incentives for their child
to participate in the “competition”, since they will
not be able to receive a quality education with the
same heavy workload on teachers in the future.

In general, distance from the district center is
one of the most important predictors in this model.
Compared to district centers, the chance that schools
located no more than 100 km away from them will
participate in the Olympiad increases by 32%. At
the same time, the chance that schools further than
this radius will participate, on the contrary, is 28%
lower. This may be due to the fact that teachers in
such schools are less aware of the Olympiad and the
organizers need to pay more attention to popular-
izing the event among such educational institutions.

A similar pattern to distance is observed for
the number of shifts. If 2 shifts at school are one of
the most important predictors of participation, then
three shifts are not a significant category. We tend
to interpret this in the same logic — with an aver-
age quality of education, teachers and parents may
have incentives for a child to win such an important
competition as “Myn bala”. However, with a large
workload on teachers, we expect less involvement
of school administration and teachers in additional
initiatives.
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Infrastructure predictors did not show a statis-
tically significant effect on participation. Thus, the
size of the school library turned out to be insignifi-
cant, and the addition of 10 computers in the school
determines about a 2% increase in the chances of
participation.

It is worth noting that schools with Kazakh as
the first language of instruction are also more likely
to participate in the Olympiad, which may also de-
termine the success of children from Kazakh-lan-
guage schools (see below).

If school representatives decide to participate in
“Myn Bala”, schoolchildren who have signed up for
the Olympiad first go through the first online stage
— they write tests on logical and spatial thinking.
Table 2 shows the relationship between the results
of these tests and the individual characteristics of
the child.

We have to admit that the model, according to
R-square, doesn’t provide enough information to
figure out how a student’s individual characteristics
relate to their final score. Thus, the strongest predic-
tor is student’s gender, where boys are statistically
significantly better at spatial thinking problems, but
worse at logic. However, in both cases the differ-
ence is only one point (out of 200).

The fact of taking the Olympiad in the Kazakh
language, which is associated with a 2-point in-
crease in logical thinking tasks, also has an insig-
nificant effect. The distance from the regional center
up to 100 km has the same degree of significance,
which, all other things being equal, reduces the final
score by 1.



Zh. Aubakirova et al.

Table 2 — Linear regression of students’ success in the 1st stage of the Olympiad “Myn bala”

The student’s final score for:

Logical thinking Spatial thinking

(in tens) (in tens)

Distance of school from district center -0.077 -0.131°
(5-100 km) (-0.077) (-0.131)

Distance of school from district center 0.146 0.156
(more than 100 km) (0.146) (0.156)

o -0.058™" 0.072"

Participant gender (male)

(-0.058) 0.072)

Language in which participant took the 0.116° -0.075
test (Kazakh) (0.116) (-0.075)
12.521™ 13.863™

Constant
(12.521) (13.863)
Region Yes Yes

Observations 47,262 47,262

R? 0.043 0.024

Adjusted R? 0.043 0.024

Residual Std. Error

(df = 47241) 2.054 2.509

F Statistic (df = 20; 47241) 106.5" 59.13™

Note:*p<0.1; **p<0.05; ***p<0.01

Robust standard errors clustered by location region are given in parentheses.

Perhaps we will find a more pronounced effect
of individual characteristics among the best school-
children of the first stage who got to the final and

Table 3 — Linear regression of students’ success in the 2nd stage of the Olympiad “Myn bala”

wrote tests in their native (Kazakh or Russian) and
English, as well as mathematical literacy and natu-
ral science. The answer to this is given in Table 3.

The student’s final score (in tens) for:

Natural science English language Mathematical literacy Native language
Distance of school from district -0.029 -0.360™ -0.466™ -0.206™
center (5-100 km) (-0.029) (-0.360) (-0.466) (-0.206)
Distance of school from district 0.124 -0.132 -0.135 -0.105
center (more than 100 km) (0.124) (-0.132) (-0.135) (-0.105)
. 0.259™ -0.256™" 0.672" -0.481"
Participant gender (male)
(0.259) (-0.256) (0.672) (-0.481)
Language in which participant took -0.629™ -0.265™ -0.634™ 0.816™
the test (Kazakh) (-0.629) (-0.265) (-0.634) (0.816)
10.223" 9.487" 17.798" 10.245™
Constant
(10.223) (9.487) (17.798) (10.245)
Region Yes Yes Yes Yes
Observations 4,022 4,022 4,022 4,022
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Continuation of the table

The student’s final score (in tens) for:
Natural science English language Mathematical literacy Native language
R? 0.074 0.053 0.038 0.057
Adjusted R? 0.070 0.048 0.033 0.052
Residual Std. Error (df =4001) 1.330 1.464 3.216 1.871
F Statistic (df = 20; 4001) 16.047 11.097" 7.926™" 12.072"

Note: *p<0.1; **p<0.05; ***p<0.01

Robust standard errors clustered by location region are given in parentheses.

Thus, compared to girls, boys are statistically
significantly worse at writing English and their na-
tive language (by 3 and 5 points, respectively), but
they do better at answering tests in natural science
(by 3 points) and mathematics (by 7 points). This
distance is all the more interesting because we are
analyzing schoolchildren who have already demon-
strated outstanding abilities. Among other things,
this raises questions about the need to pay more at-
tention to the gender aspect in the quality of educa-
tion for students in primary and secondary schools.
We observe the same curious dynamics for the lan-
guage of the Olympiad. Thus, Kazakh-speaking
students write tests in mathematics, natural science,
and English worse than Russian-speaking students
(by 6, 6, and 3 points, respectively), but they write
the section on knowledge of their native language
better by 8 (!) points.

In addition, it is worth noting that schoolchil-
dren living in the district center write all the Olym-
piad blocks except for natural science better (by 2-5
points) than students at a distance of up to 100 km
from the district center.

We still have to answer the last sub-question
about the relationship between the structural charac-
teristics of schools and the average scores that their
students get in the second stage of the Olympiad.
Table 4 shows the average scores of students by
school and the indicators of the educational institu-
tions themselves.

An important finding is that the predictors of
school infrastructure are consistently insignificant
(with the exception of a borderline positive relation-
ship between Internet speed and the score in natural
science). However, we can interpret this in the con-
text of the fact that infrastructure is less important
for quality education than the motivation and train-
ing of teachers.

In this sense, it is curious that the number of stu-
dents per teacher, as in the first model, has a positive
effect. In this case, we are also inclined to argue in
favor of the non-linearity of the effect, but, in ad-
dition, a possible explanation is the non-obvious
quality of the data in the National Educational Da-
tabase, since, as far as we know, the database is
filled with information from representatives of the
schools themselves and, therefore, may contain dis-
tortions. Perhaps, with alternative and independent
estimates, we would have obtained a different effect
in this case.

We also find an effect of language, but not at
the level of individual choice of students, but as
the first language of instruction at school. If this
is Kazakh, then students at the school, all other
things being equal, will score lower than in Rus-
sian-language schools in all subjects except their
native language.

It is also worth noting that the distance from the
district center up to 100 km. is statistically associ-
ated only with average scores in English.

Table 4 — Linear regression of school success in the 2nd stage of the Olympiad “Myn bala”

Average score (in tens) for:
English language Native language Mathematical literacy Natural science
) 2 (€)) “4)
Number of students per teacher 0.788" 0.716™ 1.3827 03517
(in tens) (0.788) (0.716) (1.382) (0.351)
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Continuation of the table

Average score (in tens) for:
English language Native language Mathematical literacy Natural science
Distance of school from district -2.042" -0.796 -2.058 -0.749
center (5-100 km) (-2.042) (-0.796) (-2.058) (-0.749)
Distance of school from district -1.426 1.593 0.290 1.749
center (more than 100 km) (-1.426) (1.593) (0.290) (1.749)
Number of books in school (in 0.028 -0.001 0.096 0.017
thousands) (0.028) (-0.001) (0.096) (0.017)
) 0.154 0.212 0.408 0.019
Number of computers in school
(0.154) (0.212) (0.408) (0.019)
) 1.778" 0.065 -1.101 -1.154
(in tens)
(1.778) (0.065) (-1.101) (-1.154)
o 5.713" 3.699 4.774 -0.700
2 school shifts in school
(5.713) (3.699) (4.774) (-0.700)
o 0.050 0.205 0.306 0.251"
3 school shifts in school
(0.050) (0.205) (0.3006) (0.251)
) ) -1.095 4.996™" -5.157 -3.218™
Internet speed in school (in tens)
(-1.095) (4.996) (-5.157) (-3.218)
) ) 87.048" 101.464™ 178.903™ 104.355™
First language in school (Kazakh)
(87.048) (101.464) (178.903) (104.355)
Constant Yes Yes Yes Yes
Number of participants 1,221 1,221 1,221 1,221
R? 0.128 0.094 0.101 0.106
Adjusted R? 0.109 0.075 0.082 0.087
Residual Std. Error (df = 1194) 12.123 15.203 26.814 10.704
F Statistic (df = 26; 1194) 6.722™ 4792 5.167 5.451™
Note: *p<0.1; **p<0.05; ***p<0.01
Robust standard errors clustered by location region are given in parentheses.

Thus, we can talk about the presence of sig-
nificant effects, which, however, are not clearly
manifested. At the individual level, we observe a
difference only for outstanding schoolchildren who
were able to pass to the second stage of the Olym-
piad (it is worth highlighting the effects of gender
and language). The absence of differences in the
first stage of the Olympiad, during which cognitive
abilities were assessed, is logical, since this stage
tested knowledge that does not depend on the learn-
ing conditions. At the same time, the characteristics
of schools also show ambiguous results. With the
exception of the advantage of regional centers, the
effects found are either inconsistent or counterintui-
tive. This forces us to appeal to the need for a more
sophisticated analysis in the future, or to clarify the
data used for the analysis.

Conclusion

The aim of this study was to identify individual
and structural factors that explain differences in stu-
dents’ performance in rural schools.

On average across the country, students living in
district centers score higher than their peers in rural
areas. This effect is particularly noticeable when com-
pared to students who live at a relatively short distance
from the district center (between 5 and 100 km).

The involvement of students in the Olympiad
and their educational achievements are geographi-
cally heterogeneous: in some regions, students from
remote areas show the same of higher results com-
pared to students from district centers.

School infrastructure (libraries, computers and
internet speed) is not significantly related to stu-
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dents’ educational achievements. It can be assumed
that the level of teachers’ qualifications and their
motivation are more important than the quality of
infrastructure.

Children from medium-sized schools (two
shifts) statistically perform better in academic com-
petitions. At the same time, excessive workload
(three shifts) is associated with lower scores. The
number of students per teacher is also a significant
factor. We tend to interpret this in terms of the in-
centives available to teachers and parents. Perhaps
children, who study in single-shift schools, receive
a relatively good education and are more likely to
have better career prospects in the future. With av-
erage quality education, teachers and parents may
have incentives for their children to win such an im-
portant competition as “Myn Bala”. However, with
a heavy workload on teachers (three-shift schools),
we expect less involvement of school administrators
and teachers in additional initiatives.

The results of the Olympiad show a gender gap,
primarily among students who advanced to the final
stage and took subject tests, i.e., those who showed
the most outstanding results. Girls perform better
on tasks in their native language and English, while
boys perform better on tests in science and math-
ematics. In this regard, we believe that more atten-
tion should be paid to the gender aspect in provi-
sion of education for primary and secondary school
students.

Kazakh-speaking students participate in Olym-
piad more often and perform better on native lan-
guage tests than Russian-speaking students, but the
latter have higher results in mathematics, English
and natural sciences.

Individual characteristics of students (gender,
language, place of residence) have less effect on test
results for general abilities than on tasks in specific
subjects.

The hypotheses put forward regarding the rela-
tionship between a student’s success and individual
factors such as language, gender and place of resi-
dence, as well as structural features of the schools,
were partially confirmed. At the same time, the de-
gree of their expression varied depending on the
characteristics under consideration and regional
features. It’s important to note that this work is po-
sitioned as the first attempt to analyze the problem
using local data. The results emphasize the need for
further study of individual and structural factors,
taking into account the specifics of the educational
environment and social context.

The article was prepared with grant fund-
ing from the Science Committee of the Ministry of
Science and Higher Education of the Republic of
Kazakhstan (BR28713139 «Computational Social
Sciences: New Horizons for Methodology and Ev-
idence-Based Policy»).
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