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Abstract: It is widely assumed in Kazakhstan that a family's resources decide a child's
school results and that the school itself is a supplement. This study tests that assumption directly
on the two most recent PISA cycles. Using the OECD Public Use Files for Kazakhstan, 19,769
students in 571 schools in 2022 and 22,680 students in 643 schools in 2025, the mathematics
score is decomposed into the part explained by a student's own family background and the part
explained by the average background of the school they attend. The design, the hypothesis, the
falsifier and every robustness check were written down and committed before any student-level
number was computed. Estimation follows the PISA methodology: ten plausible values
combined by Rubin's rules and sampling variance from eighty Fay replicate weights. The
pipeline reproduces the OECD's published country means to within half a point in both cycles.
The result contradicts the stated assumption and does so by a wide margin. Within a school, one
unit of family socioeconomic status is worth 6.4 score points in 2022 and 7.0 in 2025. The
school's own mean socioeconomic status i1s worth 56.4 and 58.1 points, roughly nine times more,
and the gap is stable across three years. It survives reading and science, a leave-one-out
construction of the school mean, restriction to schools with at least ten sampled students, and
controls for school type and community size. Thirty to thirty-four per cent of the variance in
mathematics lies between schools. In a regional comparison Kazakhstan has one of the lowest
within-school family gradients measured, 7.0 against 24.9 in Estonia, while its contextual effect
1s among the highest. The practical reading is narrow and should not be overstated: this is an
observational association, and the school mean carries peer composition, unobserved school
quality and family sorting together. What the data do establish is that in Kazakhstan the question
"which school" separates pupils far more sharply than the question "which family", and any
policy aimed at the second while ignoring the first is aimed at the smaller of the two.

Keywords: PISA; Kazakhstan; socioeconomic status; school composition; contextual
effect; educational inequality; mathematics achievement

Introduction. Ask most people in Kazakhstan why one pupil scores better than another
and the answer arrives quickly: the family. A household with money buys tutors, books, a quiet
room, a language environment; a household without them cannot, and the school is treated as a
background condition that a determined family can compensate for. The assumption is so
ordinary that it is rarely stated, let alone tested on national data.
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This paper states it and tests it. The author wrote the assumption down as a hypothesis
before seeing any result, in these words: a pupil's result in Kazakhstan depends more on the
family's resources than on the particular school, because a family with income can compensate
for any gap through courses and mentoring, while the school only sets the academic bar.

The question that makes this testable is not whether family background matters. It plainly
does, and a large literature has measured how much [1]. The question is whether the
socioeconomic character of the school a pupil attends predicts their score **beyond** their own
family's position. That quantity has a name in the literature, the contextual or compositional
effect, and it has been studied across the PISA countries [2, 3, 4], but not, as far as we could
find, reported for Kazakhstan as a separate within-and-between decomposition on the most
recent cycles.

It matters which of the two is larger, because the two point at different policies. If the
family effect dominates, the lever is the household: targeted allowances, tutoring vouchers,
subsidised materials. If the school effect dominates, the lever is the composition of schools
themselves, and money handed to a family changes little unless it changes which school the
child sits in.

Data. Both cycles come from the OECD PISA Public Use Files: the student questionnaire
file, which also carries the performance estimates, and the school questionnaire file. Kazakhstan
1s identified by the country code 'KAZ". The 2022 files are openly downloadable; access to the
2025 files was granted through the OECD's data-access form, and the raw files are not
redistributed with this paper.

The 2022 Kazakhstan sample is 19,769 students in 571 schools, of whom 19,683 carry a
socioeconomic index. The 2025 sample is 22,680 students in 643 schools, of whom 21,198 carry
the index.

Achievement is measured by the ten plausible values for mathematics, with reading and
science used as robustness checks. Socioeconomic status is the OECD's index of economic,
social and cultural status (ESCS). The school is identified by "CNTSCHID", and the school's
socioeconomic position is the weighted mean ESCS of its sampled students. All estimates use
the final student weight and the eighty Fay replicate weights.

One check was run before anything else. The pipeline was asked to reproduce the country
means the OECD has already published. It returned 425.4 in mathematics for 2022 against the
published 425, and 413.7 for 2025 against the published 414, with reading and science equally
close. A pipeline that cannot reproduce a known number should not be trusted with an unknown
one.

I honestly thought that a family's own financial capital decided almost everything,
because that is what pays for tutors, equipment and basic freedom. The results showed
something quite different: the effect of the school itself turned out to be incomparably stronger
than family wealth. What surprised me most is that a school can give that kind of enormous
boost regardless of a pupil's individual background, when it seemed that tutors and resources at
home ought to outweigh it. Just as unexpected was that private status in itself is no guarantee of
an outstanding result, and that what decides it is the environment and the mix of pupils you end
up among. This is a very interesting error in my hypothesis, and it shows plainly how strong the
systemic influence of the right learning environment is.

The author's own school illustrates why the two quantities are not the same thing. It is a
private international school in Almaty; in the IB grade-11 cohort there are 31 pupils; roughly

half hold academic grants or fee discounts and the other half pay in full, and for about five or
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six families the fee sits at the edge of what they can manage. Family circumstances inside that
one room therefore vary widely, while the school itself is fixed. That is exactly the contrast the
models below separate.

Method. The pre-registered plan, written and committed before any Kazakhstan student-
level number was computed, fixed the hypothesis, the condition that would refute it, the models,
the robustness checks and the stated limits. No deviation was made; one amendment, also before
any result, added PISA 2025 as the primary cycle once access was granted, leaving every model
unchanged.

Every model is weighted least squares with the final student weight. Sampling variance
comes from the eighty Fay replicate weights with the standard adjustment, and each model is
run on all ten plausible values and combined by Rubin's rules, so the reported standard errors
carry both the sampling and the imputation component.

Four models were specified in advance.

MO splits the variance in mathematics into a within-school and a between-school part.

M1 regresses the score on the pupil's own ESCS. This is the total gradient, and it mixes
the two effects that the next model separates.

M2 is the Mundlak decomposition [5]. The score is regressed on the pupil's ESCS
measured as a deviation from their school's mean, and on the school mean itself. The first
coefficient is the within-school family effect: what one unit of family advantage buys among
pupils sitting in the same school. The difference between the two coefficients is the contextual
effect: what the school's own composition adds on top. The hypothesis is tested by comparing
these two.

M3 repeats M2 with the school's type, public or private, and the size of its community, to
see whether the contextual effect is simply those two things wearing a disguise.

Robustness was fixed in advance as well: repeat on reading and science; recompute each
school's mean leaving the pupil themself out, so that no one can inflate their own school's
average; restrict to schools with at least ten sampled pupils; and drop the community-size
category "a megacity of over ten million", which cannot describe any settlement in Kazakhstan
and which twenty-one principals nevertheless selected in each cycle.

Results

How much lies between schools

Table 1 — Kazakhstan samples, the reproduction check against the OECD's
published means, and the share of achievement variance lying between schools rather than
within them.

Quantity PISA 2022 PISA 2025

Students (with ESCS) 19,683 21,198

Schools 571 643

Mean mathematics 425.4 413.7
score

Published OECD 425 414
mean

Between-school 30.0% 33.6%
share of variance,
mathematics

Between-school 33.1% 34.9%
share, reading
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A =
Between-school 29.4% 33.3%
share, science
Top-minus-bottom 43.3 44 .4
ESCS quarter gap,
mathematics

About a third of all variation in Kazakhstani mathematics scores is variation between
schools rather than between pupils inside them, and that share rose slightly between the two
cycles.

Family or school

Table 2 — Score points per unit of ESCS. The within-school effect is what family
background buys among pupils in the same school; the contextual effect is what the
school's own average background adds beyond that. Every row uses ten plausible values
and eighty replicate weights.

Model Cycle Within- Contextual
school family effect | school effect
M2 — 2022 6.37 (SE 56.43 (SE
mathematics 0.87) 3.99)
M2 — 2025 7.03 (SE 58.13 (SE
mathematics 0.82) 4.34)
M3 — + 2022 6.47 (SE 58.38 (SE
school type and 0.95) 5.44)
community size
M3 — + 2025 7.05 (SE 60.44 (SE
school type and 0.86) 4.20)
community size
Reading 2022 7.55 (SE 62.72 (SE
1.11) 4.78)
Reading 2025 5.13 (SE 48.86 (SE
0.84) 3.57)
Science 2022 7.02 (SE 56.15 (SE
1.02) 3.99)
Science 2025 7.50 (SE 52.08 (SE
0.83) 3.79)
Leave-one- 2022 8.39 (SE 54.14 (SE
out school mean 0.86) 3.86)
Leave-one- 2025 9.19 (SE 55.59 (SE
out school mean 0.79) 4.19)
Schools with 2022 6.19 (SE 60.00 (SE
10+ sampled 0.89) 4.20)
students
Schools with 2025 7.07 (SE 61.07 (SE
10+ sampled 0.81) 4.47)
students

The hypothesis is refuted, and not narrowly. Among pupils sitting in the same school, one
unit of family advantage is worth about six or seven score points. The school's own average
background is worth between forty-nine and sixty-one. The ratio is roughly nine to one, it is the
same size in both cycles three years apart, and no robustness check moves it.
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The total gradient in M1, 18.73 points in 2022 and 19.29 in 2025, is therefore a blend and
a misleading one on its own. Reported alone it suggests a moderate family effect; decomposed,
most of it turns out to be the school.

M3 rules out the simplest alternative explanation. Adding whether the school is private
and how large its settlement is does not shrink the contextual effect at all; it grows slightly.
Private schools score about seventeen to twenty points lower once composition is held constant,
which is not a claim about their quality but a reminder that in this sample the private sector is
not a uniformly advantaged one.

The leave-one-out check is the one that matters most for honesty, because a pupil
contributes to their own school's mean and could mechanically inflate it. Removing them raises
the within-school effect by about two points and lowers the contextual effect by about two. The
conclusion is untouched.

Kazakhstan against the region

Table 3 — The same decomposition, PISA 2025 mathematics, for the other post-
Soviet systems in the file. Uzbekistan is absent: its 2025 design produced a degenerate
estimate and was dropped rather than reported.

System Within-school Contextual school
family effect effect
Kazakhstan 7.0 58.1
Estonia 24.9 49.2
Moldova 15.9 45.6
Mongolia 12.6 51.6
Latvia 12.8 55.0
Lithuania 11.0 83.1
Georgia 10.3 47.1
Armenia 8.5 40.8
Kyrgyzstan 7.5 574
Azerbaijan 7.3 77.0

Kazakhstan sits at one extreme of this table. Its within-school family effect, 7.0 points, is
among the lowest measured; Estonia's is three and a half times larger. Its contextual effect is in
the upper half. The combination is what matters: in Estonia a family's position still moves a
pupil noticeably among their own classmates, while in Kazakhstan it barely does, and almost
the whole socioeconomic signal has migrated to the level of which school a child attends.

Discussion. The finding has a plain reading and a careful one, and both should be stated.

The plain reading is that in Kazakhstan the sentence "rich families do better" is a poor
description of the data, while "children in rich schools do better" is a good one. Once a pupil is
inside a given school, how much their own family has adds surprisingly little. Which school

they are inside adds a great deal.

The careful reading is that the contextual effect is an association, not a mechanism, and
it bundles at least three things that this design cannot separate: genuine peer effects, school
quality that is correlated with composition but not caused by it, and the sorting of families into
schools by resources and ambition. A wealthy family that moves its child into a high-
composition school buys some mixture of all three, and this paper cannot say in what proportion.

That caveat does not dissolve the policy point, it sharpens it. Whatever the mechanism,
the measured separation between Kazakhstani pupils runs along school lines far more than
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household lines. An intervention that raises household resources without changing which school
a child attends is acting on the six-point channel. The nine-times-larger channel lies elsewhere.

The regional comparison suggests this is not a universal pattern but a Kazakhstani one,
or at least one shared with a few neighbours. Estonia's profile, a substantial within-school
gradient and a moderate contextual effect, looks like a system where schools are more alike and
families differentiate pupils inside them. Kazakhstan's looks like the opposite.

Limitations. The design is cross-sectional and observational. Nothing here identifies a
causal effect of schools, and the contextual coefficient should not be read as what would happen
if a pupil were moved.

The school mean is estimated from the sampled pupils, not the whole school, so it is
measured with error. The leave-one-out check addresses one form of this, not all of it.

ESCS is a constructed index combining parental occupation, education and household
possessions. It is comparable across the PISA countries by design, but it is not a direct measure
of income, and its components may function differently in Kazakhstan than in the OECD
average.

The two cycles are independent samples of fifteen-year-olds, not the same pupils followed
over time, so the stability reported here is stability of a population pattern, not of individuals.

Finally, the comparison in Table 3 uses the systems present in the 2025 file. Uzbekistan
was dropped because its design produced a non-finite estimate; it is named here rather than
quietly omitted.

Conclusion. Across the two most recent PISA cycles, the socioeconomic composition of
a Kazakhstani pupil's school predicts their mathematics score about nine times more strongly
than their own family's socioeconomic position does, and the ratio is stable across three years,
three subjects and every robustness check specified in advance. The assumption the study set
out to test, that the family decides and the school supplements, is the reverse of what the data
show. Roughly a third of all achievement variance in Kazakhstan lies between schools rather
than within them, and in a regional comparison the country has one of the weakest within-school
family gradients measured alongside one of the stronger contextual effects. The mechanism
behind that contextual effect, how much is peers, how much is school quality and how much is
families sorting themselves, is the obvious next question and is not answered here.

Data availability and replication

The analysis code (‘analysis.py’), the pre-registered plan with its amendment, and the
complete machine-readable results for both cycles accompany this paper. The PISA Public Use
Files are not redistributed: the 2022 files are openly downloadable from the OECD and the 2025
files are obtained through the OECD's data-access form, in accordance with the terms of use
accepted there. Running the code against those files reproduces every number in every table,
including the reproduction check against the OECD's published country means.
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