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ABSTRACT 
 

Educational Scores: How Does Russia Fare?* 
 
This paper uses two large multi-country datasets on educational scores – PISA and TIMSS – 
to examine the performance of Russia in comparative light as well as the factors associated 
with differences in educational outcomes in Russia. Despite the perception of a positive 
educational legacy, Russian scores are not stellar and have mostly deteriorated. Using an 
education production function, we distinguish between individual and family background 
factors and those relating to the school and institutional environment. We use pooled data, as 
well as cross sectional evidence, to look at the variation across countries before looking at 
within-country variation in Russia. We find – both in the cross-country estimates as also 
those using just Russia data – that a number of individual and family variables in particular, 
such as parental educational levels, are robustly associated with better educational 
outcomes. Institutional variables also matter – notably student-teacher ratios and indicators 
of school autonomy – but there are also some clear particularities in the Russian case. 
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1. Introduction 

A substantial body of research now exists that examines the impact of different measures 

of educational outcomes on both individual and economy-wide performance. This work 

has reflected a shift away from measures of educational inputs, such as years of 

schooling, to those that attempt to capture the value of the education that has been 

imparted. Hanushek and Woessman (2007, 2009, 2010), for example, have argued that 

differences in the quality of education matter more in explaining cross-country 

differences in productivity growth than differences in the average number of years of 

schooling or enrolment rates.  

Our paper extends this emphasis to look in detail at the quality of the education in a 

country – Russia - that as a previously planned economy was widely assumed to have 

generated better human capital than economies at broadly comparable levels of income. 

Although subsequent research has rather qualified this assumption – at least in the 

context of other transition economies2 - little analysis has yet been done using individual 

educational scores, let alone in a way that allows cross-country and within-country 

comparison. 

Transition has involved large and persistent shocks to physical capital stocks and, in 

some instances, large shifts in the composition of output. This has had implications for 

human capital, both through a shift in demand for particular skills as well as through the 

direct effect of resource allocations to education spending. In Russia, two significant 

processes have been at work. The first has involved the destruction or contraction of 

broad based manufacturing and the growing preponderance of natural resources in the 

structure of output and trade. One expectation could be that as the productive base of 

the economy has narrowed so will have the underlying skills or capability set. This 

narrowing might in turn have limited the ability to induce any further diversification of 

the economy.  

The second has been the impact of policy in the education sector, where a series of 

attempts at institutional change have been put in place. There have also been significant 

annual fluctuations in the volume of resources allocated by government to education. 

Indicatively, in the early 1970s roughly 7% of GDP was allocated to education. By the 

early 1990s this had fallen to around 3.5%, approaching 4% by 2006/7. In 1992 a new 

                                                 
2 See, for example, Munich et al (2005), Brunello et al (2011). 
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law mandated that spending on education should not fall below 10% of the federal 

budget. In the last decade, this threshold has been reached or exceeded.   

Our paper uses two sets of international achievement scores – PISA and TIMMS – 

to examine differences in scores across a large group of countries sampled in these 

datasets, including Russia. It then tries to explain the variation in scores within Russia. By 

using both datasets, we are able to cover not only a range of disciplines from reading to 

mathematics and science but also to introduce a comparative element into the analysis.  

Needless to say, there are important caveats when using large multi-country datasets 

like PISA and TIMSS. Countries have very different educational systems – Russia and its 

Soviet legacy is a clear case in point – and there is a large set of possible country 

attributes that could be used to explain differences across countries3. Further, while these 

scores can be helpful in seeing how students perform in standardised tests in key 

disciplines, they are not necessarily very informative about the actual skills being acquired 

by those students, and hence their labour market prospects. Evidence from other 

transition countries that has looked explicitly at the relation between education and skills 

has found a surprisingly weak association. This has led employers to make hiring 

decisions based on attributes – such as age – rather than on reported educational 

attainment or degrees4. This apparent decoupling obviously raises some important 

questions as to the possible policy conclusions that can be drawn.  

As regards the measurement of educational attainment, TIMSS explicitly measures 

achievements relative to the curriculum, much of which in Russia remains only partially 

reformed. TIMSS is focussed on mathematics and science. By contrast, in PISA there is 

an explicit attempt to measure abilities that are needed to function in a modern economy 

and the instrument is hence explicitly dissociated from the formal curriculum. As well as 

mathematics and science, PISA also measures reading abilities. Using both datasets, 

despite their different methodologies provides the widest possible angle on how 

students, Russians in particular, perform across different disciplines as well as across 

time. In the text, we report results from the PISA dataset, presenting complementary 

results from the analysis of TIMSS mostly in appendices.  

                                                 
3 A point made by Freeman et al (2010) who further note that cross-country studies will not give as robust 
conclusions about educational processes as random assignment studies or analysis based on particular 
inputs. 
4 See, for instance, Kollo (2007) 
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Our approach involves estimating education production functions that relate 

educational outcomes to characteristics in order to identify the relative impact of student, 

parent and school variables. For both PISA and TIMSS we pool the data over multiple 

rounds. In the pooled regressions with multiple country observations, we are able to pick 

out country-specific effects. We also offer alternative specifications that take account of 

the multilevel nature of the data. 

 

2. Russian Education in context 

The Russian education system, despite many changes, is still coloured by the legacy of 

the previous system and the incomplete reforms started since 1991. The Soviet system 

certainly achieved very strong enrolment results. These have subsequently declined. 

Between 2003 and 2008 alone gross enrolment rates for secondary education fell from 93 

to 85 and for primary education from 117 to 97.  

The legacy also included a highly centralised system of control – including of 

curricula, personnel, management as well as financing.  A feature of the changes 

introduced since 1991 has been the greater devolution of authority by the federal 

government to lower levels. This has not necessarily been positive. Financial constraints 

have been significant but have also varied widely across jurisdictions. There has been a 

creeping de facto privatisation of education. Schools and teachers have commonly 

imposed fees and levies, while some schools have also launched revenue-earning 

schemes of a non-educational nature. Some explicitly private institutions have also been 

established.  

The shift to greater decentralisation has been accompanied by great heterogeneity 

in spending and decision-making across regions and municipalities. For example, in 2001 

over 35% of oblasts or regions spent between 500-1000 roubles per student, while just 

over 10% of regions spent over 1500. There has also been the emergence of special 

institutions, such as gymnasia, lycees, colleges, outside the basic public system. 

 While there is considerable debate about the appropriate policies to be pursued, 

there is relatively broad agreement that Russian education has only weakly focussed on 

educational outcomes, giving priority instead to standardised measures of inputs. These 

in turn have been compromised by varying budgetary means across regions. Antiquated 

curricula, low standards of pedagogy and management have been highlighted. This has 

led some to promote policies designed to achieve new standards, the overhaul of 
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curricula and teaching methods, more and better assessment of students and greater 

emphasis on learning outcomes, as well as more autonomy for schools5. 

Institutionally, the system has maintained a requirement for 10 years of 

compulsory education. Entry to primary school begins at 7 years, lower secondary at 

10/11 years and upper secondary at 15/16 years. As such, basic general education lasts 

for 9 years. At that point, students can pursue higher secondary or enter a vocational 

school.  The 8th grade or 15 year reference for the PISA and TIMSS datasets that we use 

in this paper thus captures students at the end of their lower secondary phase. 

  

3. Data 

We use two complementary data sources - the OECD’s Programme for International 

Student Assessment (PISA) and the International Association for the Evaluation of 

Educational Achievement’s Trends in International Mathematics and Science Study 

(TIMSS). Both databases have been quite widely used and described. PISA is an 

international, standardised assessment of 15-year-old students’ performance in 

mathematics, science, and reading. It has been administered in all OECD countries as 

well as a growing number of non-OECD countries, of which Russia has been one. To 

date, 4 rounds have been collected in 2000, 2003, 2006 and 2009. 35 countries, including 

Russia, have been included in each round. For each country, students have been 

randomly sampled within schools6. Students have been given a reading, mathematics and 

science literacy test. In addition, information on the students - such as family 

background, attitudes towards schooling and learning strategies - has been collected. 

Further, each round of PISA has collected information from school principals on school 

resources, such as the number of teachers in the school. This provides multi-level 

information on students, their family environment and the schools they attend. 

TIMSS consists of international tests of mathematics and science for both 4th and 8th 

grade students. In this paper we use the information for the 8th grade equivalent to 15 

years of age and hence comparable to PISA.  For TIMSS, schools in each country that 

have classes at 4th and 8th grades are sampled with classes within schools and students 

within classes sampled to achieve representativeness. TIMSS has now been implemented 

in 1995, 1999, 2003 and 2007. In 1995 and 1997 40 countries were surveyed, rising to 59 

by 2007. Russia and 14 other countries, including the USA, England, Italy, Japan and 

                                                 
5 See, for example, Canning (2004) 
6 See description in Anderson et al (2010). The primary sampling unit has been the school.  
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Korea, have been present in each of the four rounds.  Unlike PISA which is 

disconnected from national curricula and aims to measure skills required to function in a 

modern economy, TIMSS aims to align its tests with the curricula taught in each of the 

surveyed countries. However, given that our interest is primarily in understanding 

whether Russian human capital is fit for purpose in a modern economy, the PISA 

approach has some advantage and hence priority in the text is given to presenting results 

from analysis of the PISA data. 

Both PISA and TIMSS have a broad coverage of students and apply a substantial 

number of questions by dividing tests into sub-clusters. In this design, each student 

responds to a fraction of the entire assessment7. Testing students only on a subset of 

questions could lead to substantial measurement error if the aim of the test is to measure 

students’ ability to answer all questions. Plausible values are a sample of scores from the 

distribution of a student’s scores as if the student had responded to all questions in the 

test. Plausible values are based on student responses to the subset of items they receive 

conditional on the background characteristics8. In PISA, these individual test scores are 

standardized in a subsequent step so that the unconditional sample mean of each round 

equals 500 and their unconditional sample standard error equals 100. TIMSS similarly 

standardises the average score across countries to 500 with a standard deviation of 100. 

 

3.1 Descriptive statistics 

Figures 1-3 provide the PISA scores for Reading, Mathematics and Science for a subset of 

countries, including Russia, that have been present in all rounds (viz., 2000, 2003, 2006 

and 2009). For mathematics, Russia scores consistently higher than Brazil – and indeed 

other emerging markets covered by PISA. Its score is roughly comparable to that of the 

USA in all rounds, but notably lower than Asian countries, such as Japan or Korea, as 

well as the leading European countries, like Finland. The ratio of the top countries – 

Korea and Hong Kong - to Russia in 2009 was around 1.18. At the start of the period, 

Russia ranked 25th out of 35 countries for mathematics and this was stable through to 

20099. For both reading and science, Russian scores tend to be weaker relative to most of 

Europe, including other transition countries, as well as to Asia, although they still remain 

superior to emerging markets, such as Brazil. The ratio of the top countries to Russia was 

                                                 
7 Willms and Smith (2005) 
8 Mislevy (1991) 
9 This compares to countries included in all rounds. By 2009 the total number of countries in the PISA 
sample had risen to 57. 
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1.17 and 1.14 respectively. For reading and science, Russia ranked 29/30th out of 35 at 

the start and end periods. By 2009 Russia’s mean reading score was statistically 

significantly lower than the OECD average, being roughly equivalent to Chile and 

Turkey. 

Figures 4-5 repeats the same exercise for TIMSS.  With this measure, Russia performs 

significantly better in both mathematics and science than in PISA. In the case of 

mathematics, Russian scores are slightly superior to the USA or England, as well as many 

European, including other transition, countries. They are significantly higher than other 

emerging markets in the sample, but lower than the leading Asian countries, such as 

Taipei, Japan or Korea. For science, Russian scores are also relatively high. The ratio of 

the top countries’ mean scores to Russia in 2007 was 1.15 in mathematics and 1.04 in 

science.   

With respect to dispersion in scores, the percentile ratio of the (90th/10th)/10th for 

each of the three disciplines ranges in PISA between 0.51-0.54 and is larger than the 

mean for the full sample (0.48-0.5) as well as for most countries in Western Europe, 

although quite comparable to the USA.  In the TIMSS date, dispersion in Russia for both 

mathematics and science is below the mean for the sample, comparable to the European 

countries and significantly lower than for other emerging markets. More generally, 

Freeman et al (2010) note that in the TIMSS, lower inequality in test scores tends to be 

associated with higher average scores. 

Country average scores suggest several initial conclusions. The first is that there are 

clear and significant differences in how Russia has scored depending on the instrument. 

The TIMSS scores give consistently higher outcomes in mathematics and science. This 

difference may reflect the different survey strategies that have been pursued. In PISA, in 

particular, although Russia has performed better than most other emerging markets, it 

has under-performed relative to the main body of OECD countries. The reading score 

has been particularly weak. Second, with the exception of the TIMSS science score, there 

has been no improvement in Russian scores since the mid-1990s.  

Given the policy objectives of diversifying the economy and raising productivity, a 

further facet is also troubling. Figures 6 provide evidence from PISA concerning the 

upper part of the scores distribution. This indicator may be particularly relevant when 

considering the ability of an economy to innovate. It shows that by 2009 the share of top 

performers – defined as those attaining Level 5 or above - in reading, mathematics and 

science ranged between 10-5%, compared with 13-25% for the leading countries. In 
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mathematics, for example, the top share in 2009 was around 6% in Russia compared to 

20-25 for Japan, Korea and Finland. Further, the top share had fallen sharply from 

around 10% in 2000. There has been no improvement in the reading share while that for 

sciences betrays no clear trend. In sum, Russia has a relatively low share of top 

performers that has declined in the case of mathematics and registered little or no 

improvement in the other disciplines over the past decade. In TIMSS the share in the top 

10% of the distribution for mathematics and science was 11% and 14% respectively10. 

This again contrasts unfavourably with the leading countries, Japan and Korea, with 

shares of 20-37%, although is relatively high when compared with either Western Europe 

or North America.    

Other research has signalled the fact that there are non-trivial differences in scores 

across gender. As in Machin and Pekkarinen (2008), we use three indicators: the gender 

gap, the variance ratio and the ratio male to female top performers11. In general for both 

PISA and TIMMS, the gender gap favours boys in mathematics and girls in reading while 

the picture for science is mixed. The variance ratio and the ratio of male to female top 

performers also show that boys’ scores have greater variability compared to girls and that 

boys dominate in terms of top performers in mathematics and girls in reading.  However, 

for Russia any advantage of boys over girls is smaller when compared to other countries. 

Figure 6 shows the gender gap in math and reading, calculated using PISA data from 

2000 to 2009, for a selected number of countries. In Russia the gender gap for math is 

0.06. This is well below the gender gap for the all sample, 0.13, and also lower than for 

other emerging economies, such as Brazil and Mexico with values of 0.26 and 0.2, 

respectively. The gender gap for reading in Russia is -0.39 which is slightly higher than 

for the whole sample (-0.36) and considerably higher then Brazil (-0.28) or Mexico, (-

0.26). The ratio of male to female top performers in mathematics is also lower than for 

other emerging markets. 

 

4. Determinants of Educational Performance 

4.1 Estimation Strategy 

We adopt an educational production function approach. Such a function can most 
                                                 
10 We do not have a comparable (Level 5 and above) measure for TIMSS so use the top 10% instead. 
11 The gender gap is the standardized mean difference in scores at mean value. The variance ratio is 
defined as the ratio of male to female variance. The ratio of male to female top performers is the ratio of 
the number of boys to the number of girls that have attained level 5 or above. 
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generally be described by; 

 

F(y,x) ≤C          (1) 

 

where y is a vector of educational outcomes and x is a vector of inputs. C is a positive 

scalar and F represents the educational technology that transforms x into y. Inputs 

comprise a set of school related factors such as class size, student-teacher ratios, 

measures of teacher quality and experience. Educational outcomes represent the 

cognitive development of the student as given by standardised test scores or examination 

results. If an educational technology changes, the production possibilities frontier can 

either shift inwards or outwards as F is a strictly quasi-concave, twice differentiable 

function which forms a convex production set. Educational production functions can be 

estimated empirically. Frontier estimation aimed at evaluating the performance of 

schools in relation to the production frontier can be either parametric or non-parametric. 

This approach would be particularly relevant when the aim is to identify those schools 

which have the best possible outcomes for a given level of inputs. An alternative 

approach, which we rely on in this paper, is to estimate the educational production 

function using parametric methods in order to examine whether higher resource levels 

are associated with better outcomes, when controlling for attributes, both individual and 

family as well as institutional12.  

Despite being widely used in helping design policy13, education production 

functions have obvious shortcomings. Aside from the matter of getting good, 

comparable measures of outcomes, they may be poor tools for measuring the complex 

classroom processes that underpin learning14. Further, modeling outcomes without 

allowing for the hierarchical nature of the data – such as clusters of students in 

classrooms, classes within schools and schools within educational management systems – 

may be problematic15. However, the most common critique concerns the potential 

endogeneity of educational outcomes. For example, parents may be able to select better 

schools. As such if the link between socio-economic characteristics and funding is not 

fully controlled for, a model of educational attainment may generate a spurious negative 

                                                 
12 For example, see Mayston and Jesson (1999).  
13 See Kann and Kiefer (2007) 
14 Goldhaber and Brewer (1997). 
15 See Goldstein (1987), (1995). 
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correlation between school resources and achievement16. One way of addressing issues of 

endogeneity is to estimate a model that controls for the pupil’s initial ability and socio-

economic background as well as other variables, such as gender and ethnicity. 

Information on parents’ origin, education and the number of books at home17, variables 

that will not, or are unlikely to, change over time can serve as a proxy for prior inputs, 

allowing a causal relationship to be imputed18.   

Aside from family background variables, we could also expect there to be other 

factors that affect the educational performance of individuals and which may be 

considered as inputs into the production of education. These include teaching and 

administrative inputs as well as other institutional factors. The type of relevant variables 

include, teacher-pupil ratios, measures of teaching experience (such as years), teacher 

education, library size, number of computers, audio-visual equipment, number and 

quality of laboratories as well as information on the ownership of the school19. 

Interestingly, existing research has found a weak or absent systematic relationship 

between school expenditures and student performance, particularly in developing and 

emerging markets20. Moreover, there may be measurement issues as commonly used 

variables —such as teacher experience or education – may not be closely correlated with 

actual ability in the classroom. Similarly, although there is some evidence that students 

tend to perform better in schools that have autonomy in personnel and day-to-day 

decisions, measures of autonomy are hard to implement as it is generally a decision for a 

country (or state) as a whole, leaving no comparison group within countries21.  

In sum, the educational performance of individuals is likely to be affected by 

several types of inputs ranging from family background to teaching and administrative 

inputs as well as institutional factors.  

 

4.2 Implementation 

We pool the PISA data for four rounds (viz., 2000, 2003, 2006 and 2009). We include 

only individual observations from 35 countries that have been included in all rounds, 

which yield over 405,000 observations. For TIMSS, we pool the data from the first two 

                                                 
16 See Vignoles et al (2000) where there is a wider discussion of the theoretical and empirical strengths and 
shortcomings of this approach. 
17 See Cooper and Chon (1997), Gyimah-Brempong and Gyapong (1991) 
18 Ammermueller (2007) 
19 See the discussion in Cooper and Chon (1997) 
20 See Banerjee et al (2007); Duflo et al (2009), Hanushek and Woesmann (2010) 
21 See Hanushek and Woesmann (2007), (2010) 
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rounds (1995 and 1997) as well as from the later rounds (2003 and 2007) yielding nearly 

157,000 and over 237,000 observations respectively. This separation is because the 

survey instrument changed significantly between 1997 and 2003 rounds, thereby limiting 

comparability. Year and country dummies are included in all estimates22. To ensure that 

pooling is appropriate, we implemented a Chow test to see whether the coefficients from 

the pooled estimation were significantly different from those done on the cross sections. 

A cumulative test on all the coefficients of the variables that we have used shows that is 

appropriate to pool23.  

We estimate initially by ordinary least squares (OLS), 

ESics =α + βXics + γYics + δZics + λC + χT + εics                                                              (2) 

where ES = educational score for mathematics, science or reading, X is a vector of 

individual characteristics, Y is a vector of family attributes, Z is a vector of school-

specific features, while C and T signify country and year controls.  The ES variables are 

the individual test scores for each discipline registered in either PISA or TIMSS by each 

student. For the PISA estimates, the vector, X, contains a combination of an individual’s 

age, gender, where born and language spoken at home. Family attributes, Y, comprise 

where a parent has been born and parents’ educational level, as well as the number of 

books in the household. The school or institutional variables (Z) include school size, the 

share of females in the school, student/teacher ratio, share of certified teachers, ratio of 

computers to students, whether a school is private or public as well as its location (urban 

or otherwise)24.  

To look at whether the explanatory variables affect individuals differently 

contingent on their position in the educational scores distribution, we also estimate 

quantile regressions, using the 10th, 50th and 90th.  In contrast to the OLS mean 

regression, a median regression estimator minimizes the sum of absolute errors instead 

of squared errors. Correspondingly, all other conditional quantile functions minimize an 

asymmetrically weighted sum of absolute errors25. Throughout, we report results from 

the baseline OLS specification as well as from the 10th, median and 90th quantiles. 

                                                 
22 For TIMSS 1995 and 1997, 25 country dummies are introduced; for the later rounds, 36.  
23 Results available on request 
24 Not that with the TIMSS estimates reported in the appendices, we have slightly different variables 
available both relative to PISA and across the two panels.  
25 For a discussion of the properties of quantile regressions, see Buchinsky (1998). Applications can be 
found, inter alia, in Chamberlain (1994), Eide and Showalter (1998), Fertig and Schmidt (2002) 
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Tables 1a-1c provide results with the PISA data estimated separately for each of 

the three disciplines. Several things stand out. In the first place, family background 

variables have a strong, significant association with educational scores. In particular, 

parents with low education and/or being born abroad has a clear negative association 

with scores, suggesting that migrants may do systematically worse in tests. This 

conclusion is reinforced by the finding that speaking the test language at home is also 

positive and highly significant for all disciplines. This appears to have the largest effect 

for the lowest quantile. Similarly, having many books at home has a strong positive 

association with a student’s performance.  

Turning to the institutional variables, as regards school location, being in a larger 

towns or city is associated with higher scores in all disciplines. A higher ratio of students 

to teachers is consistently negatively signed, with the coefficient being larger for the 

upper quantile. Having a higher share of certified teachers is unambiguously good for 

test scores across all disciplines, as is having a higher share of girls among the students.  

In terms of school ownership, being private has no clear association with educational 

outcomes. An indicator of school resources – the ratio of PCs to students – seems to be 

significantly correlated with reading scores but not robustly with scores in the other 

disciplines. The results of the pooled regressions are confirmed when implementing 

using cross sections. Although there are shifts in the size of coefficients across years, the 

signs are largely stable and congruent with those from the pooled model26. 

Appendix Tables 1a-1d contain similar estimations for science and mathematics for 

the pooled TIMSS data. The results broadly confirm the findings from the PISA 

estimates whether with regard to the sign and significance of family background variables 

or institutional features of the school. Due to the nature of the available variables, we are 

able to explore more the effect of greater autonomy, such as a school having its own 

mathematics or science curriculum. More autonomy seems to be associated with better 

scores, while budget shortfalls for instructional material act adversely on the test score. 

Interestingly, for 2003 and 2007, we can look at school composition effects. We find that 

having a higher share of disadvantaged children has a clear negative association with 

                                                 
26 These estimates are available on request. 
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scores. Indeed, the effect of moving from a high (>50%) to a low (<10%) share is both 

large and highly significant27.  

We now extend the analysis by looking at how Russian scores relate to the rest of 

the sample in the pooled dataset. We do this by interacting each of the explanatory 

variables with a Russia dummy. Table 2 reports the results using only the 50% quantile. It 

shows that with regard to most explanatory variables, the interaction terms mostly 

indicate an amplification of the association between that variable and performance in the 

Russia case. The exceptions are the number of books at home, the share of certified 

teachers and the ratio of PCs to students where the signs of the interaction term switch 

and where each of these variables has a smaller association in Russia relative to other 

countries.  

 

4.2 Within-country estimates for Russia 

We now shift the analysis and use only Russian data to look at within-country variation. 

We start by running pooled estimations before exploring further some cross-sections. 

The latter also allows us to use explanatory variables that are available only in particular 

years. Unfortunately, although both PISA and TIMSS are collected at a regional level, 

neither dataset provides region identifiers, except in the case of PISA 2009. 

Table 3 presents the pooled estimates for mathematics, reading and science using 

PISA. For brevity, the results for only the 50% quantile are reported. It can be seen that 

student-specific variables, such as age and gender have explanatory power. Age and being 

female mostly enters negatively and is often significant. Being female has a clear negative 

impact on maths scores and to a lesser extent on science scores, at least for the 90% 

quantile. The reverse is true for reading where females perform better and across the 

distribution.  The variables for the individual or family’s migration status are mostly 

insignificant. However, speaking the test language at home is positive and highly 

significant for all disciplines. This has the largest effect for the lower quantiles. Having 

many books at home has a strong positive impact on a student’s performance and there 

is relatively little variation in the coefficient sizes across quantiles.  As with the pooled 

                                                 
27 Freeman et al (2010) use the 2007 TIMSS to estimate the relationship between scores and characteristics 
separately for each country, rather than by pooling. They also find large cross-country variation in the 
impact of background on educational scores. The Russia coefficients for the amount of books at home and 
parents’ education are not trivial, being at around the median point for the latter. There is a small positive 
coefficient on the female variable and no apparent effect from the native-born dummy.  
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country estimates, having a parent with low education predictably exerts a negative and 

significant effect.   

With regard to the institutional variables, the estimations paint a more mixed 

picture. School location unambiguously affects performance with students located in 

larger towns or cities doing consistently better28. Indeed, performance declines almost 

monotonically with the size of the location in which the student studies. School size is 

linked with a small but consistently positive impact on scores while a higher ratio of 

students to teachers is consistently negative. However, the computer/student ratio is 

always insignificant, while the share of certified teachers appears to have some positive 

association only with reading and science.  Interestingly, a school being in private 

ownership is negative and significant. This may result from the fact that outright 

privatisation of schools has been very limited in Russia (although de facto privatisation 

of many school functions is widespread) with private schools not offering any quality 

premium.   

Looking at this evidence for Russia, variables capturing the student’s background, 

as well as school or institutional features are, as in the pooled cross-country estimates, 

important in individual performance. Students whose parents are poorly educated and/or 

have fewer books at home do unambiguously worse at these tests, while being schooled 

in a village or small town also has a negative association with performance. Resource 

based views gain some credence, in that fewer teachers and, in some cases, fewer 

certified teachers have a deleterious effect on scores. Private ownership also has a 

negative effect.  With TIMSS data, Appendix Tables 2a-2b report results that are largely 

consistent with those using PISA. 

In an extension of this analysis using individual cross-sections for 2000, 2003, 

2006 and 2009 the broad findings reported here are upheld. In addition, some additional 

variables available for selective years can be used.  Thus, in 2000 and 2003 having a 

parent in full time work had positive association with scores for all disciplines, although 

this was weakest for the 90th quantile.  Having a parent with tertiary education similarly 

had a strong positive association. Turning to measures of pedagogy or school 

management, the 2003 data allow looking at whether the number of instructional weeks 

and the frequency of testing have any association with scores. Both variables have a 

                                                 
28 We would have liked to control for region or oblast but were unable as yet to get the data from the 
Russia national teams collecting the data. 
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negative impact, although this is not always significant. Having streaming for students 

appears to have had a positive impact, particularly for mathematics scores in 2006, but 

had no impact when used in the 2003 cross-section estimate. A measure of greater 

school autonomy - derived from responses to questions concerning school level 

discretion over decisions on admissions, as well as hiring/firing and compensation of 

teachers - has some positive – but weak – correlation with scores with varying 

significance over disciplines and years. The 2006 round further introduced indicators for 

the extent to which a school was responsible for allocating resources and its curricula. 

Interestingly, greater autonomy by these measures has no evident impact on scores 

suggesting that decentralisation has not necessarily yielded beneficial results.  Indeed, 

both private ownership and delegation appear not to have had any significant positive 

effect on scores in Russia.  

We also explore the sub-national dimension using the 2009 PISA data where 

region or oblast identifiers are available29. As shown by the distributional plot of the 

mathematics scores in Figure 8, the main cities of Moscow and Saint Petersburg largely 

dominate other regions. This is also confirmed by quantile and OLS regressions where a 

dummy for the city of Moscow and Saint Petersburg is positive and significant, indicating 

that students in these cities perform consistently better then students from other 

regions30. 

 Finally, the quantile regressions generally suggest that there are relatively few 

statistically significant differences between different parts of the performance distribution 

regarding the impact of individual and family background variables. Estimating inter-

quantile differences – specifically the 90%-10% difference - for the different discipline 

scores - for individual and family background variables in PISA, only age and sex and 

having many books at home have any significant differential effect. With TIMSS, among 

individual attributes, age and sex have some statistically different impact for the 10th 

versus the 90th quantiles31.  With regard to school level variables, the PISA results again 

pick out almost no significant differences, except for the share of girls in a school and, in 

                                                 
29 In Russia, PISA is implemented in a three stage sampling. In the first stage, geographical areas are 
sampled using probability proportional to size sampling. In the second stage, schools are sampled and 
finally, students are sampled within schools. 
30 Results available on request 
31 For brevity, we do not report the results from the inter-quantile differences for reading, mathematics and 
science estimated using both PISA and TIMSS data. 



 16

the case of reading, the ratio of computers to students. With TIMSS, some of the 

location variables matter differentially as does shortage of teaching materials. 

 What do the Russian estimates tell us that are different from the pooled, cross-

country estimates? The answer is that the same individual and family background 

variables have explanatory power but it is with respect to the school or institutional 

features that differences enter. In particular, private schools have no positive impact on 

scores, the effects of teacher certification are either absent or weak, while the impact of 

financial resources – whether in aggregate or disaggregated – has a smaller and less 

significant association than in the larger multi-country estimates. Other factors, such as 

the student/teacher ratio, the share of girls, the location of the school and the share of 

disadvantaged students maintain similar signs and significance as in the larger sample. 

With the TIMSS data, having some autonomy over the curriculum is associated with 

better mathematics and science scores. 

 

4.3 Multilevel specification 

PISA and TIMMS have a multistage sampling design where schools are sampled first 

followed by students. As such, the dataset has multi-levels that may be selected with 

unequal probabilities that may make estimates, such as those we have used above, biased. 

One way to deal with this is to use sampling weights in a multilevel linear model32, aimed 

at modelling the natural clustering of observations in groups (e.g. students in schools). 

Below, we use a two level random intercept model where the response yij  of unit i in 

cluster j can be specified as follows, 

 

vij = xij
' β + zij

' ζ j  

xij
'  and zij

'  are vectors of the explanatory variables, β are the fixed regression coefficient 

and ζ j  are the multivariate random effect varying over cluster. β  contains cluster 

specific effects of the covariates x given the random effects  ζ j .  

Table 4 report results from the Russia pooled PISA data.  It can be seen that the 

signs and significance closely replicate the results we have reported above. There are 

some differences, for example in PISA being located in a village is the only location 

                                                 
32  Hesketh and Skrondal 2006 
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variable that is significant in the case of mathematics. Yet, overall these estimates 

strongly confirm our earlier estimates that do not explicitly take into account the 

multilevel nature of the data. The TIMSS random intercept estimates indicate that 

student/teacher ratios, shortage of available resources are associated with lower scores33. 

An indicator of autonomy – whether a school can develop its own math and science 

curricula enters with a strongly positive and significant sign. 

 

5. Conclusion 

Our paper has used two large datasets of educational scores – PISA and TIMSS - with 

repeated cross-sections to look at the association between scores and individual and 

family attributes as well as school and institutional features. The results presented in the 

main text of the paper are mostly from PISA due to the way in which scores are 

measured in that dataset and their cross-country comparability. However, throughout we 

complement the analysis by use of TIMSS which evaluates relative to a country’s 

curriculum. Our approach involves estimating an education production function using 

OLS and quantile regressions for a series of pooled datasets with multi-country 

observations over time. We also use interactions of the explanatory variables with a 

Russia dummy to examine whether Russia is different and, if so, in what ways. Further, 

we analyse only the Russia data, pooling across years. As a cross-check, we also estimated 

discrete regressions using the cross-sectional evidence. Finally, we explicitly took into 

account the multilevel nature of the data and estimated using random intercepts and 

school weighting. The results were broadly consistent with our earlier estimates. 

  Clearly measuring educational achievements across and within countries is 

challenging for a variety of reasons, some of which we have mentioned above. The cross-

country descriptive statistics highlight – particularly in the case of PISA – that Russia 

suffers from a relative weakness in reading skills. There has been no improvement over 

time. In both mathematics and science, Russian scores are un-trended and remain slightly 

below the OECD core. Moreover - and likely to be particularly relevant when discussing 

the scope for innovation – top performers account for a relatively low share of students 

in all disciplines with either a deterioration over time (as with mathematics) or no 

discernible trend. Put in cross-country perspective, the share of top students in all 

disciplines has remained very significantly below the leading Asian and European 

                                                 
33 TIMSS results available on request 
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countries, although superior to another leading emerging market, Brazil.  Further, in 

PISA particularly, there is a relatively large dispersion in scores across all disciplines for 

Russia. While scores from TIMSS show relatively strong performance in both 

mathematics and science this may be because of the way they are measured, viz., being 

related to the current curriculum. Given the problems that have been widely reported 

with the curricula34, these scores may flatter. 

The paper is able to pin down a robust association between scores and 

characteristics in common with findings from the wider literature. For the pooled cross 

country estimations using PISA, we find clear evidence that educational outcomes are 

robustly correlated with a number of individual and family background variables. For the 

latter, in particular, the number of books at home and parents’ educational level has a 

strong association. The evidence regarding institutional factors pins down the importance 

of location – with an unambiguous negative association between scores and size of the 

location in which a student resides, as well as the student-teacher ratio and the share of 

certified teachers in a given school. The evidence from TIMSS largely confirms these 

results with some extensions, due to the nature of the available variables. In particular, 

measures signalling greater autonomy at the level of the school and the intensity of 

classes are positively signed and also significant. 

When turning to the Russia data from PISA and TIMSS and looking at the within 

country variation, we find some similarity with the base estimates using the cross-country 

evidence. Thus, broadly the same individual and family background variables have 

explanatory power but it is with respect to the institutional measures that the picture 

becomes more mixed. Location – as in the multi-country sample – matters, while school 

size seems to have a positive association. Ownership has no significance, although this 

may well be related to the fact that the number of de jure private schools in Russia is fairly 

small. There is also some support for a resource-based view in that fewer teachers have 

an adverse association with scores. The student-teacher ratio is consistently significant. 

Indeed, looking at the marginal effects in cross-sectional estimates using the Russia PISA 

data, we found that the elasticity was around -0.1.  The cross-sectional evidence also 

identifies – using a number of variables – greater autonomy, notably with respect to 

curriculum setting, as being positively related to scores.  The quantile regressions suggest 

                                                 
34 See, for example, Canning (2004), as well as various World Bank reports on the educational sector; 
www.worldbank.org 
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relatively few significant differences across the distribution, whether from individual, 

family or institutional factors.   

Finally, while measures such as PISA and TIMSS are particularly helpful for 

cross-country comparison and benchmarking, they are less suitable for designing policy 

at national or sub-national level. Nevertheless, our paper suggests that aside from 

persistent and hard-to-shift factors relating to family background, there are a number of 

policy options that are likely to help student scores. They range from providing 

additional resources, including facilitating lower student-teacher ratios, to greater 

autonomy for schools.  Local changes to curricula, for example, appear to be positively 

correlated with scores. The variation in scores across locations (and likely across regions) 

is substantial. Students in larger urban centres – particularly Moscow and St. Petersburg - 

perform notably better than those in smaller settlements, again suggesting considerable 

scope for policy driven improvements aimed at reducing the large spatial variation that 

exists in the country.  
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Table 1a PISA Pooled – All Countries 
 OLS Quantile 50% Quantile 10% Quantile 90% 
     
 (1) (2) (3) (4) 
VARIABLES MATH 
     

Individual Characteristics and Family Background 
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age -10.83*** -11.02*** -10.53*** -9.027*** 
 (1.124) (1.201) (1.772) (1.419) 
Female Dummy -15.90*** -15.84*** -10.93*** -21.70*** 
 (0.626) (0.676) (0.950) (0.826) 
Student Born in 
Foreign Country 

-2.649 -4.083** -2.092 -0.354 

 (1.766) (1.856) (2.454) (2.357) 
Mother Born in 
Foreign Country 

-3.596** -4.985*** -4.489** -1.697 

 (1.567) (1.552) (2.194) (2.086) 
Father Born in 
Foreign Country 

-7.566*** -8.945*** -9.272*** -7.247*** 

 (1.553) (1.542) (2.213) (2.095) 
Test Language 
Spoken at Home 

16.35*** 13.85*** 15.98*** 15.12*** 

 (0.907) (0.957) (1.499) (1.108) 
Low mother edu -14.62*** -15.46*** -9.920*** -20.58*** 
 (0.817) (0.902) (1.388) (0.950) 
Low father edu -12.53*** -12.92*** -7.318*** -17.04*** 
 (0.773) (0.868) (1.336) (0.934) 
Many books at home 35.11*** 35.30*** 36.07*** 29.32*** 
 (0.740) (0.773) (1.127) (0.964) 

School Characteristics 
Schl size 0.00600*** 0.00648*** 0.00492*** 0.00612*** 
 (0.000556) (0.000628) (0.000925) (0.000613) 
Pc girls 16.52*** 14.82*** 23.58*** 9.905*** 
 (1.596) (1.704) (2.424) (2.059) 
Student/teacher -0.620*** -0.563*** -0.513*** -0.853*** 
 (0.0538) (0.0592) (0.0871) (0.0709) 
Prop certified 
teacher 

7.704*** 7.492*** 10.56*** 1.420 

 (1.218) (1.345) (1.935) (1.681) 
Computer/sch size 0.187 0.302 -19.39*** 1.483 
 (0.695) (0.566) (0.339) (0.996) 
Private school -0.289 -2.298* 0.414 -1.663 
 (1.179) (1.313) (1.797) (1.607) 
Village  -2.547** -2.936** 3.252** -7.217*** 
 (1.068) (1.185) (1.608) (1.406) 
Small Town -3.687*** -5.479*** 2.075 -6.379*** 
 (0.841) (0.918) (1.306) (1.092) 
Town -1.740** -2.168** -0.942 -3.910*** 
 (0.800) (0.849) (1.232) (1.048) 
 (3.961) (1.721) (2.325) (2.103) 
Constant 596.9*** 523.6*** 393.3*** 630.2*** 
 (18.54) (19.11) (28.31) (22.55) 
     
Observations 430,745 430,745 430,745 430,745 
R-squared 0.429    
Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; Year, Countries 
and Grades dummy included but not reported. Countries included: AUS, AUT, BEL, BRA, 
CAN, CHE, CZE, DUE, DNK, ESP, FIN, FRA, GBR, GRC, HKG, HUN, IND, IRL, ISL, ITA, JPN, 
KOR, LIE, LUX, LVA, MEX, NDL, NOR, NZL, POL, PRT, RUS, SWE, THA, USA.   

 
Table 1b PISA Pooled – All Countries 
 OLS Quantile 50% Quantile 10% Quantile 90% 
 (1) (2) (3) (4) 
VARIABLES READING 

Individual Characteristics and Family Background 
age -10.12*** -9.613*** -11.61*** -7.273*** 
 (1.027) (1.175) (1.721) (1.252) 
Female Dummy 23.62*** 21.99*** 29.23*** 16.45*** 
 (0.587) (0.666) (0.934) (0.745) 
Student Born in 
Foreign Country 

-5.417*** -3.968** -12.73*** -4.400** 

 (1.803) (1.837) (2.434) (2.178) 
Mother Born in 
Foreign Country 

-2.411* -5.109*** -2.052 -1.799 

 (1.460) (1.521) (1.992) (1.870) 
Father Born in 
Foreign Country 

-7.370*** -7.968*** -8.345*** -3.036 

 (1.465) (1.502) (2.083) (1.863) 
Test Language 
Spoken at Home 

24.35*** 21.16*** 23.59*** 20.46*** 

 (0.822) (0.918) (1.426) (0.990) 
Low mother edu -15.31*** -15.35*** -9.888*** -20.08*** 
 (0.760) (0.896) (1.367) (0.943) 
Low father edu -10.58*** -10.28*** -7.262*** -14.94*** 
 (0.719) (0.869) (1.307) (0.902) 
Many books at home 29.32*** 29.41*** 34.54*** 17.42*** 
 (0.691) (0.755) (1.101) (0.865) 

School Characteristics 
Schl size 0.00840*** 0.00851*** 0.00831*** 0.00841*** 
 (0.000562) (0.000639) (0.00101) (0.000579) 
Pc girls 22.92*** 20.70*** 31.85*** 14.70*** 
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 (1.426) (1.613) (2.342) (1.741) 
Student/teacher -0.548*** -0.555*** -0.156* -0.840*** 
 (0.0467) (0.0568) (0.0806) (0.0613) 
Prop certified 
teacher 

8.090*** 7.266*** 11.34*** 6.216*** 

 (1.039) (1.272) (1.798) (1.389) 
Computer/sch size 0.836** 1.530*** -9.357*** 0.836 
 (0.333) (0.420) (0.245) (0.537) 
Private school -2.058** -4.101*** -5.251*** -3.154** 
 (1.041) (1.241) (1.728) (1.415) 
Village  -8.274*** -9.831*** -3.815** -10.96*** 
 (0.980) (1.147) (1.576) (1.225) 
Small Town -9.610*** -10.38*** -8.000*** -10.19*** 
 (0.800) (0.904) (1.327) (0.989) 
Town -4.230*** -5.062*** -4.312*** -6.919*** 
 (0.742) (0.832) (1.183) (0.925) 
Constant 541.7*** 473.9*** 351.7*** 578.0*** 
 (16.76) (18.64) (27.37) (19.79) 
     
Observations 482,119 482,119 482,119 482,119 
R-squared 0.373    
Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; Year, Countries 
and Grades dummy included but not reported. Countries included: AUS, AUT, BEL, BRA, 
CAN, CHE, CZE, DUE, DNK, ESP, FIN, FRA, GBR, GRC, HKG, HUN, IND, IRL, ISL, ITA, JPN, 
KOR, LIE, LUX, LVA, MEX, NDL, NOR, NZL, POL, PRT, RUS, SWE, THA, USA.   

 
Table 1c PISA Pooled – All Countries 
 OLS Quantile 50% Quantile 10% Quantile 90% 
 (1) (2) (3) (4) 
VARIABLES SCIENCE 

Individual Characteristics and Family Background 
age -6.867*** -7.662*** -7.671*** -6.547*** 
 (1.120) (1.331) (1.839) (1.503) 
Female Dummy -8.280*** -8.539*** -1.501 -15.27*** 
 (0.635) (0.749) (1.021) (0.878) 
Student Born in 
Foreign Country 

0.255 3.336 -4.894* 0.879 

 (1.880) (2.052) (2.754) (2.451) 
Mother Born in 
Foreign Country 

-6.868*** -10.57*** -8.337*** -6.934*** 

 (1.633) (1.727) (2.487) (2.122) 
Father Born in 
Foreign Country 

-10.60*** -12.28*** -10.68*** -9.585*** 

 (1.583) (1.684) (2.425) (2.039) 
Test Language 
Spoken at Home 

17.33*** 13.57*** 16.62*** 14.19*** 

 (0.867) (1.047) (1.549) (1.137) 
Low mother edu -15.83*** -16.78*** -10.21*** -21.72*** 
 (0.783) (0.990) (1.399) (1.039) 
Low father edu -12.54*** -11.32*** -6.848*** -17.82*** 
 (0.747) (0.960) (1.342) (0.999) 
Many books at home 37.00*** 37.65*** 35.06*** 30.16*** 
 (0.743) (0.854) (1.226) (1.018) 

School Characteristics 
Schl size 0.00644*** 0.00726*** 0.00531*** 0.00578*** 
 (0.000571) (0.000699) (0.00103) (0.000691) 
Pc girls 22.50*** 21.65*** 24.82*** 14.62*** 
 (1.614) (1.887) (2.681) (2.173) 
Student/teacher -0.550*** -0.541*** -0.441*** -0.642*** 
 (0.0534) (0.0658) (0.0975) (0.0739) 
Prop certified 
teacher 

12.63*** 11.27*** 15.41*** 9.029*** 

 (1.188) (1.486) (2.108) (1.685) 
Computer/sch size 0.260 0.349 -12.11*** 0.684 
 (0.533) (0.582) (0.353) (0.722) 
Private school 3.680*** 1.626 1.326 1.569 
 (1.212) (1.459) (1.904) (1.860) 
Village  -3.277*** -1.637 1.643 -9.354*** 
 (1.069) (1.302) (1.778) (1.459) 
Small Town -3.096*** -3.976*** 0.460 -5.100*** 
 (0.862) (1.017) (1.408) (1.191) 
Town 0.176 -0.599 1.185 -2.302** 
 (0.816) (0.942) (1.294) (1.116) 
 (0)    
Constant 445.4*** 470.0*** 334.2*** 593.3*** 
 (17.74) (21.19) (29.10) (23.70) 
     
Observations 430,667 430,667 430,667 430,667 
R-squared 0.348    
Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; Year, Countries 
and Grades dummy included but not reported. Countries included: AUS, AUT, BEL, BRA, 
CAN, CHE, CZE, DUE, DNK, ESP, FIN, FRA, GBR, GRC, HKG, HUN, IND, IRL, ISL, ITA, JPN, 
KOR, LIE, LUX, LVA, MEX, NDL, NOR, NZL, POL, PRT, RUS, SWE, THA, USA.   

 



 29

Table 2 PISA – Russia interactions 
Quantile  50% 

  (1) (2) (3) 
VARIABLES  MATH READING SCIENCE 

Individual Characteristics and Family Background 
age  -9.098*** -7.264*** -7.939*** 
  (1.209) (1.089) (1.255) 
Female Dummy  -17.26*** 20.90*** -9.401*** 
  (0.688) (0.627) (0.715) 
Student Born in 
Foreign Country 

 -4.346** -7.595*** -1.209 

  (1.986) (1.812) (2.061) 
Mother Born in 
Foreign Country 

 -5.107*** -4.462*** -13.28*** 

  (1.645) (1.474) (1.712) 
Father Born in 
Foreign Country 

 -11.19*** -11.17*** -15.07*** 

  (1.649) (1.473) (1.676) 
Test Language 
Spoken at Home 

 12.64*** 18.49*** 10.23*** 

  (0.948) (0.834) (0.969) 
Low mother edu  -15.07*** -15.77*** -16.13*** 
  (0.871) (0.792) (0.893) 
Low father edu  -12.87*** -9.861*** -11.01*** 
  (0.840) (0.774) (0.870) 
Many books at home  36.07*** 29.94*** 38.69*** 
  (0.780) (0.703) (0.806) 

School Characteristics 
Schl size  0.00589*** 0.00724*** 0.00696*** 
  (0.000623) (0.000584) (0.000649) 
Pc girls  13.67*** 18.47*** 19.54*** 
  (1.680) (1.459) (1.741) 
Student/teacher  -0.406*** -0.395*** -0.417*** 
  (0.0597) (0.0528) (0.0622) 
Prop certified 
teacher 

 7.902*** 7.656*** 8.940*** 

  (1.366) (1.203) (1.413) 
Computer/sch size  0.484 1.563*** 0.470 
  (0.539) (0.366) (0.534) 
Private school  -2.092* -3.422*** 1.444 
  (1.259) (1.090) (1.309) 
Village   0.465 -5.042*** 1.964 
  (1.236) (1.107) (1.271) 
Small Town  -4.902*** -8.876*** -3.299*** 
  (0.930) (0.843) (0.965) 
Town  -1.570* -3.152*** 0.948 
  (0.865) (0.782) (0.900) 

Interaction Terms 
Russia * age  -17.65*** -24.84*** -9.636*** 
  (3.285) (2.835) (3.400) 
Russia * Female 
Dummy 

 7.927*** 8.050*** 5.816*** 

  (1.896) (1.645) (1.968) 
Russia * Student 
Born in Foreign 
Country 

 0.179 11.26*** 15.36*** 

  (4.331) (3.839) (4.463) 
Russia * Mother 
Born in Foreign 
Country 

 2.338 3.002 12.22*** 

  (3.670) (3.260) (3.822) 
Russia *Father 
Born in Foreign 
Country 

 8.249** 13.26*** 11.32*** 

  (3.564) (3.146) (3.678) 
Russia * Test 
Language Spoken at 
Home 

 13.74*** 25.15*** 28.20*** 

  (3.494) (3.048) (3.628) 
Russia *  Low 
mother edu 

 -2.153 -9.305** -10.71** 

  (5.028) (4.133) (5.300) 
Russia * Low 
father edu 

 0.717 -4.844 -8.348* 

  (4.232) (3.525) (4.476) 
Russia *  Many 
books at home 

 -10.87*** -7.060*** -15.00*** 

  (2.296) (1.970) (2.385) 
Russia * Schl size  0.00434* 0.0133*** 0.00544** 
  (0.00226) (0.00199) (0.00232) 
Russia *  Pc girls  11.13* 29.89*** 21.82*** 
  (6.466) (5.672) (6.706) 
Russia *  
Student/teacher 

 -2.317*** -2.092*** -2.866*** 

  (0.179) (0.153) (0.186) 
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Russia * Prop 
certified teacher 

 -8.027** -8.492*** 14.37*** 

  (3.742) (3.017) (3.879) 
Russia * 
Computer/sch size 

 -48.57*** -59.00*** 13.03 

  (8.661) (8.013) (8.999) 
Russia * Private 
school 

 -16.92 -30.19*** -36.75*** 

  (10.35) (9.687) (10.75) 
Russia *  Village   -30.18*** -31.06*** -34.73*** 
  (3.141) (2.680) (3.245) 
Russia * Small 
Town 

 -11.67*** -13.27*** -14.43*** 

  (2.755) (2.425) (2.858) 
Russia * Town  -11.58*** -14.29*** -15.89*** 
  (2.385) (2.066) (2.471) 
Constant  847.6*** 863.7*** 682.0*** 
  (49.61) (42.57) (51.41) 
     
Observations  430,745 482,119 430,667 
Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; Year, Countries 
and Grade dummies included but not reported. 
 
Table 3 PISA Russia estimates 

Quantile 50% 
 

 (1) (2) (3) 
VARIABLES MATH READING SCIENCE 

Individual and Family Characteristics 
Age -21.59*** -19.64*** -14.68*** 
 (4.295) (3.742) (4.318) 
Female Dummy -9.606*** 29.48*** -2.861 
 (2.225) (1.940) (2.243) 
Student Born in 
Foreign Country 

-4.499 2.777 12.22** 

 (4.847) (4.325) (4.845) 
Mother Born in 
Foreign Country 

-1.548 -2.981 -4.128 

 (4.127) (3.712) (4.188) 
Father Born in 
Foreign Country 

-2.961 5.653 -3.129 

 (3.973) (3.546) (4.011) 
Test Language 
Spoken at Home 

27.39*** 40.67*** 40.31*** 

 (4.230) (3.738) (4.246) 
Low mother edu -17.00*** -24.52*** -28.99*** 
 (6.229) (5.183) (6.355) 
Low father edu -13.80*** -17.89*** -16.80*** 
 (5.229) (4.403) (5.364) 
Many books at home 26.44*** 22.20*** 25.33*** 
 (2.736) (2.358) (2.762) 

School Characteristics 
Schl size 0.0106*** 0.0214*** 0.0120*** 
 (0.00273) (0.00243) (0.00275) 
Pc girls 29.77*** 43.34*** 41.76*** 
 (7.867) (7.001) (7.937) 
Student/teacher -2.560*** -2.729*** -2.844*** 
 (0.215) (0.186) (0.217) 
Prop certified 
teacher 

-0.169 10.67*** 14.90*** 

 (4.682) (3.759) (4.711) 
Computer/sch size -5.832 6.779 6.755 
 (12.10) (11.49) (12.23) 
Private school -14.54 -30.41** -29.55** 
 (12.81) (12.32) (13.07) 
Village  -29.05*** -40.77*** -29.04*** 
 (3.659) (3.140) (3.673) 
Small Town -13.52*** -21.68*** -16.09*** 
 (3.292) (2.918) (3.317) 
Town -10.97*** -17.40*** -14.20*** 
 (2.796) (2.437) (2.817) 
Constant 689.7*** 543.8*** 539.2*** 
 (70.47) (61.84) (70.55) 
    
Observations 12,719 15,308 12,716 
    

Robust standard errors in parentheses; *** p<0.01, ** p<0.05, * p<0.1; Year and Grades 
dummy included but not reported. 
 

 
Table 4 PISA: Multilevel estimation 

GLLAMM 
 (1) (2) (3) 
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VARIABLES MATH READING SCIENCE 
    

Individual Characteristics and Family Background 
Age 17.72*** 12.38*** 15.53*** 
 (3.184) (2.258) (2.992) 
Female dummy -12.37*** 27.93*** -7.654*** 
 (1.775) (1.299) (1.932) 
Student born in 
foreign country  

-5.730* -3.405 2.529 

 (3.400) (2.919) (3.910) 
Mother born in 
foreign country 

-2.590 -3.521 -2.124 

 (2.931) (2.468) (3.182) 
Father born in 
foreign country 

-3.581 0.652 -5.136 

 (2.974) (2.373) (3.308) 
Test language at 
home 

19.05*** 27.36*** 29.28*** 

 (6.642) (2.909) (5.110) 
Low mother 
education 

-26.27*** -22.67*** -35.43*** 

 (5.704) (5.314) (5.588) 
Low father 
education 

-12.19* -10.16** -15.68*** 

 (6.510) (4.607) (5.495) 
Many books at 
home 

33.52*** 29.20*** 28.04*** 

 (1.918) (1.439) (1.954) 
School Characteristics 

School size 0.00209 0.00451* 0.00135 
 (0.00657) (0.00265) (0.00586) 
Percentage of 
girls 

26.96 22.72*** 17.43 

 (24.89) (7.881) (18.88) 
Student/teacher -1.621*** -1.245*** -1.494*** 
 (0.618) (0.217) (0.578) 
Proportion 
certified 
teachers 

16.59* 8.433 17.93** 

 (9.331) (5.543) (7.895) 
Computers/school 
size 

-9.488 15.70 -1.840 

 (28.86) (12.42) (25.90) 
Private School 
dummy 

-25.52** -40.79*** -29.93*** 

 (10.33) (3.963) (7.778) 
School in village -9.194 -18.60*** -17.61** 
 (9.349) (3.463) (7.349) 
School in small 
town 

-5.352 -17.23*** -12.74** 

 (8.805) (3.060) (6.412) 
School in town 33.41 12.98 18.11 
 (144.8) (31,687) (941.7) 
Lns1 4.385 4.341 4.429*** 
 (0.0102) (0.00583) (0.00773) 
School 47.45 41.65 42.34*** 
 (2.387) (1.679) (2.259) 
    
Observations 12,719 15,308 12,716 

Standard errors in parentheses;*** p<0.01, ** p<0.05, * p<0.1; Year and Grade 
Dummy and constant included but not reported. 
Gllamm estimates use the following weight (weighting follows Longford 1995a,  
1996):  
gen sqw= w_fstuwt^2 
egen sumsqw=sum(sqw), by( schoolid2 ) 
egen sumw=sum( w_fstuwt ), by ( schoolid2 ) 
gen pwt1s1= w_fstuwt* sumw/ sumsqw 
final weight is the inverse of pwt1s1  
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APPENDIX  
 
Table 1a TIMSS Pooled – All Countries 1995 and 1999 

DEPENDENT VARIABLE- 
MATH SCORES 

(1) (2) (3) (4) 

VARIABLES OLS Quantile 50% Quantile 10% Quantile 90% 
     

Individual Characteristics and Family Background 
Student Age -0.07* -0.11*** 0.00 0.05 
 (0.031) (0.034) (0.047) (0.049) 
Female Dummy -9.14*** -10.34*** -3.43** -13.23*** 
 (0.670) (0.823) (1.153) (1.039) 
Test language at home 23.54*** 22.87*** 22.45*** 24.22*** 
 (1.104) (1.282) (1.796) (1.715) 
Student born in test 
country  

11.94*** 11.32*** 16.06*** 5.01* 

 (1.478) (1.721) (2.532) (2.127) 
Mother born in test 
country 

-2.78 -2.29 5.71* -8.80*** 

 (1.643) (2.038) (2.849) (2.387) 
Father born in test 
country 

5.76*** 4.92* 5.14 7.19** 

 (1.584) (2.020) (2.720) (2.348) 
Books at home 0-10 -74.20*** -74.03*** -74.76*** -72.53*** 
 (1.322) (1.542) (2.262) (1.965) 
Books at home 11-25 -55.79*** -58.19*** -52.99*** -54.60*** 
 (1.147) (1.395) (1.987) (1.740) 
Books at home 26-100 -34.25*** -35.17*** -31.30*** -35.52*** 
 (0.980) (1.206) (1.666) (1.519) 
Books at home 101-200 -12.69*** -13.04*** -9.10*** -14.21*** 
 (1.079) (1.335) (1.853) (1.714) 

School Characteristics 
Student/teacher -0.24*** -0.26*** -0.07 -0.31*** 
 (0.033) (0.039) (0.056) (0.055) 
School in isolated 
area 

-16.10*** -16.54*** -13.00*** -15.13*** 

 (1.736) (2.155) (3.160) (2.518) 
School in village -21.42*** -20.56*** -19.43*** -21.37*** 
 (0.954) (1.162) (1.634) (1.463) 
School in outskirt of 
town 

-4.42*** -4.84*** -2.63 -5.10*** 

 (0.800) (0.985) (1.406) (1.237) 
School own math 
curriculum 

11.21*** 10.46*** 10.51*** 11.18*** 

 (0.834) (1.048) (1.408) (1.261) 
Shortage 
instructional 
material- a little 

-6.66*** -6.39*** -5.16*** -7.60*** 

 (0.850) (1.040) (1.488) (1.303) 
Shortage 
instructional 
material- some 

-9.64*** -9.80*** -6.28*** -10.74*** 

 (0.968) (1.198) (1.680) (1.535) 
Shortage 
instructional 
material- a lot 

-10.23*** -10.89*** -6.52** -10.44*** 

 (1.185) (1.424) (2.059) (1.788) 
     
Observations 156,820 156,820 156,820 156,820 
R-squared 0.43    

Robust standard errors in parentheses ; *** p<0.001, ** p<0.01, * p<0.05; Constant, 
year and country dummies included but not reported below. Countries included: 
Australia, Canada, Cyprus, Check Rep, Hong Kong, Hungary, Iran, Israel, Italy, Japan, 
Korea, Latvia, Lithuania, Neatherland, New Zealand, Romania, Russia, Singapore, Slovak 
Rep, Slovenia, South Africa, Thailand, USA, England, Belgium 
Omitted dummies: the number of books at home > 200; school location is school located 
close to town/city centre; Shortage instructional material none. 
 
 

 
 
 
Table 1b TIMSS Pooled – All Countries 1995 and 1999 

DEPENDENT VARIABLE- 
SCIENCE SCORES 

(1) (2) (3) (4) 

VARIABLES OLS Quantile 50% Quantile 10% Quantile 90% 
     

Individual Characteristics and Family Background 
Student Age 0.05 -0.01 0.01 0.15*** 
 (0.032) (0.038) (0.048) (0.044) 
Female Dummy -20.76*** -22.91*** -13.91*** -24.41*** 
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 (0.709) (0.905) (1.211) (0.978) 
Test language at home 33.08*** 31.13*** 30.78*** 28.60*** 
 (1.192) (1.412) (2.025) (1.604) 
Student born in test 
country  

10.55*** 8.77*** 18.25*** 2.70 

 (1.578) (1.894) (2.715) (1.952) 
Mother born in test 
country 

1.66 1.55 6.72* -2.46 

 (1.816) (2.254) (2.915) (2.345) 
Father born in test 
country 

10.54*** 10.42*** 11.86*** 9.75*** 

 (1.770) (2.219) (2.914) (2.281) 
Books at home 0-10 -78.50*** -77.87*** -76.29*** -78.31*** 
 (1.379) (1.696) (2.372) (1.856) 
Books at home 11-25 -59.85*** -60.51*** -55.60*** -62.22*** 
 (1.232) (1.534) (2.117) (1.641) 
Books at home 26-100 -38.04*** -38.85*** -33.69*** -41.22*** 
 (1.042) (1.325) (1.730) (1.438) 
Books at home 101-200 -15.28*** -15.83*** -11.98*** -18.12*** 
 (1.161) (1.468) (1.959) (1.596) 

School Characteristics 
Student/teacher -0.31*** -0.32*** -0.04 -0.40*** 
 (0.034) (0.042) (0.055) (0.054) 
School in isolated 
area 

-7.79*** -4.99* -8.30* -9.41*** 

 (1.816) (2.365) (3.406) (2.292) 
School in village -15.52*** -14.02*** -14.41*** -13.39*** 
 (1.033) (1.275) (1.724) (1.399) 
School in outskirt of 
town 

0.07 -0.02 2.87* -1.72 

 (0.836) (1.084) (1.448) (1.182) 
School own math 
curriculum 

10.97*** 10.36*** 9.91*** 9.60*** 

 (0.853) (1.116) (1.529) (1.148) 
Shortage 
instructional 
material- a little 

-6.19*** -5.39*** -6.47*** -7.27*** 

 (0.906) (1.145) (1.563) (1.250) 
Shortage 
instructional 
material- some 

-8.45*** -7.33*** -4.09* -11.14*** 

 (1.014) (1.317) (1.738) (1.449) 
Shortage 
instructional 
material- a lot 

-9.16*** -7.62*** -7.46*** -8.97*** 

 (1.264) (1.569) (2.167) (1.676) 
     
Observations 156,391 156,391 156,391 156,391 
R-squared 0.38    

Robust standard errors in parentheses ; *** p<0.001, ** p<0.01, * p<0.05; Constant, 
year and country dummies included but not reported below. Countries included: 
Australia, Canada, Cyprus, Check Rep, Hong Kong, Hungary, Iran, Israel, Italy, Japan, 
Korea, Latvia, Lithuania, Neatherland, New Zealand, Romania, Russia, Singapore, Slovak 
Rep, Slovenia, South Africa, Thailand, USA, England, Belgium.  
Omitted dummies: the number of books at home > 200; school location is school located 
close to town/city centre; Shortage instructional material none. 
 

 
 
 
 
 
 
Table 1c TIMSS Pooled – All Countries 2003 and 2007 

DEPENDENT VARIABLE- 
MATH SCORES 

(1) (2) (3) (4) 

VARIABLES OLS Quantile 50% Quantile 10% Quantile 90% 
Individual Characteristics and Family Background 

 
AGE -14.76*** -15.42*** -15.30*** -14.09*** 
 (0.442) (0.498) (0.711) (0.507) 
Female dummy -3.44*** -4.91*** 1.25 -7.57*** 
 (0.544) (0.642) (0.834) (0.728) 
books at home 1 shelf 7.12*** 7.43*** 9.46*** 5.02*** 
 (0.828) (0.956) (1.215) (1.096) 
books at home 1 
bookcase 

26.13*** 27.28*** 27.21*** 26.51*** 

 (0.863) (0.995) (1.312) (1.137) 
books at home 2 
bookcase 

38.26*** 39.26*** 36.99*** 38.25*** 

 (1.041) (1.207) (1.634) (1.372) 
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books at home >=3 
bookcase 

46.21*** 49.85*** 41.50*** 47.59*** 

 (1.038) (1.217) (1.680) (1.343) 
Mother has ISCED 2  0.73 0.10 3.62* 1.41 
 (0.992) (1.140) (1.508) (1.282) 
Mother has ISCED 3 7.16*** 7.24*** 7.15*** 6.65*** 
 (0.935) (1.089) (1.414) (1.257) 
Mother has ISCED 4 13.31*** 13.54*** 13.09*** 13.67*** 
 (1.005) (1.188) (1.522) (1.446) 
Mother has ISCED 5 16.35*** 16.08*** 18.24*** 13.96*** 
 (1.410) (1.697) (2.239) (1.984) 
Mother has 1st degree 23.47*** 22.31*** 22.34*** 22.66*** 
 (1.231) (1.488) (1.961) (1.735) 
Mother has > 1st degree 16.48*** 16.04*** 15.83*** 14.99*** 
 (1.229) (1.511) (1.978) (1.722) 
Father has ISCED 2  -1.67 -0.17 -3.75* -4.72*** 
 (1.030) (1.176) (1.576) (1.298) 
Father has ISCED 3 4.29*** 4.07*** 4.57** 1.64 
 (0.924) (1.084) (1.403) (1.245) 
Father has ISCED 4 6.55*** 7.02*** 7.21*** 3.87** 
 (0.981) (1.168) (1.527) (1.397) 
Father has ISCED 5 11.24*** 10.72*** 11.65*** 10.76*** 
 (1.475) (1.694) (2.224) (2.009) 
Father has 1st degree 24.36*** 24.81*** 25.60*** 21.46*** 
 (1.171) (1.414) (1.854) (1.639) 
Father has > 1st degree 20.40*** 20.60*** 19.65*** 17.31*** 
 (1.125) (1.368) (1.806) (1.563) 
mother born in country 
of test= no 

3.49** 3.82** -2.95 12.34*** 

 (1.320) (1.482) (1.985) (1.682) 
father born in country 
of test= no 

-3.42** -2.66 -6.54*** -2.91 

 (1.273) (1.452) (1.953) (1.650) 
student born in country 
of test= no 

-38.28*** -38.63*** -42.34*** -32.36*** 

 (1.122) (1.226) (1.624) (1.380) 
School Characteristics 

     
School in town > 500000 10.87*** 11.11*** 9.52*** 6.64*** 
 (1.129) (1.339) (1.727) (1.528) 
school in town 100001 – 
500000 PEOPLE 

8.14*** 5.64*** 11.45*** 3.27* 

 (1.161) (1.392) (1.781) (1.592) 
school in town 50001 – 
100000 PEOPLE 

9.12*** 9.04*** 11.65*** 2.30 

 (1.224) (1.468) (1.876) (1.702) 
school in town 15001- 
50000 PEOPLE 

2.99** 1.52 6.32*** -1.53 

 (1.134) (1.376) (1.736) (1.601) 
school in town with 
3001 -15000 PEOPLE 

0.28 1.02 2.13 -4.37** 

 (1.109) (1.326) (1.697) (1.540) 
% students 
disadvantaged 
background: 0-10 

32.69*** 34.00*** 35.36*** 28.93*** 

 (0.848) (1.007) (1.328) (1.153) 
% students 
disadvantaged economic 
background:11-25 

22.19*** 23.95*** 24.62*** 20.87*** 

 (0.798) (0.937) (1.221) (1.096) 
students disadvantaged 
economic background:26-
50 

11.78*** 12.53*** 13.94*** 10.98*** 

 (0.797) (0.927) (1.220) (1.057) 
math classes are split 
by group ability 

0.52 0.99 -0.44 1.19 

 (0.628) (0.753) (0.978) (0.840) 
Additional math classes 8.17*** 7.20*** 7.06*** 10.50*** 
 (0.607) (0.727) (0.944) (0.821) 
math remedial classes -0.69 -0.85 -0.73 -1.79 
 (0.683) (0.813) (1.066) (0.928) 
Shortage budget for 
supply – none 

-1.99 -2.53 -0.24 -3.18* 

 (1.158) (1.359) (1.772) (1.459) 
Shortage budget for 
supply – little 

-8.25*** -8.71*** -9.27*** -6.96*** 

 (1.164) (1.350) (1.762) (1.476) 
Shortage budget for 
supply – some 

-6.69*** -7.81*** -6.17*** -7.40*** 

 (1.165) (1.355) (1.760) (1.468) 
Shortage budget for 
materials- none 

9.23*** 9.41*** 7.43*** 11.58*** 

 (1.187) (1.376) (1.799) (1.501) 
Shortage budget for 
materials- a little 

4.96*** 6.83*** 2.80 5.21*** 

 (1.185) (1.360) (1.801) (1.481) 
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Shortage budget for 
materials-some 

7.23*** 8.49*** 7.82*** 6.14*** 

 (1.180) (1.368) (1.784) (1.488) 
Shortage budget for 
teachers- a little 

5.55*** 6.81*** 2.59 7.05*** 

 (0.964) (1.139) (1.517) (1.216) 
Shortage budget for 
teachers- some 

2.35* 3.46** -0.88 5.56*** 

 (1.038) (1.222) (1.604) (1.304) 
Shortage budget for 
teachers- a lot 

3.94*** 4.59*** 1.40 5.11*** 

 (1.105) (1.292) (1.733) (1.355) 
Observations 237,363 237,363 237,363 237,363 
R-squared 0.51    
  . . . 

Robust standard errors in parentheses; *** p<0.001, ** p<0.01, * p<0.05; Constant, 
year and country dummies included but not reported below.  
Countries included: Australia, Bahrain, Armenia, Botswana, Bulgaria, Taipei, Cyprus   
Palestine, Ghana, Hong Kong, Hungary, Indonesia, Iran, Israel, Italy, Japan , Jordan      
Korea, Lebanon, Lithuania, Malaysia, Morocco , Norway, Romania, Russia, Saudi   
Singapore, Sweden, Syria, Tunisia, Egypt, USA, Serbia,  England, Scotland. Omitted 
country for OLS regression is Cyprus & Romania; Omitted country for quantiles are 
Romania & Bahrain.  
Omitted variables: n of books at home none or very few; mother/father has ISCED 1 or 
did not go to school; school in town with < 3000 people; Shortage 
budget/material/teachers – a lot;  

 
 
Table 1d TIMSS Pooled – All Countries 2003 and 2007 

DEPENDENT VARIABLE- 
SCIENCE SCORES 

(1) (2) (3) (4) 

VARIABLES OLS Quantile 50% Quantile 10% Quantile 90% 
Individual Characteristics and Family Background 

 
AGE -13.40*** -13.35*** -14.15*** -11.52*** 
 (0.423) (0.434) (0.695) (0.502) 
Female dummy -8.93*** -10.04*** -4.42*** -13.29*** 
 (0.521) (0.552) (0.823) (0.724) 
books at home 1 shelf 10.46*** 10.40*** 11.56*** 8.11*** 
 (0.788) (0.825) (1.209) (1.094) 
books at home 1 
bookcase 

28.00*** 28.44*** 27.05*** 26.89*** 

 (0.830) (0.857) (1.331) (1.112) 
books at home 2 
bookcase 

40.31*** 41.28*** 38.08*** 39.56*** 

 (1.008) (1.037) (1.621) (1.412) 
books at home >=3 
bookcase 

51.14*** 54.12*** 48.28*** 52.52*** 

 (1.013) (1.045) (1.637) (1.335) 
Mother has ISCED 2  -1.31 -1.02 0.60 -2.26 
 (0.946) (0.989) (1.464) (1.296) 
Mother has ISCED 3 5.61*** 6.86*** 5.80*** 3.44** 
 (0.891) (0.937) (1.367) (1.240) 
Mother has ISCED 4 13.33*** 14.20*** 14.31*** 10.86*** 
 (0.964) (1.020) (1.495) (1.351) 
Mother has ISCED 5 13.26*** 14.62*** 16.09*** 11.22*** 
 (1.344) (1.455) (2.203) (1.933) 
Mother has 1st degree 20.70*** 21.93*** 20.94*** 18.07*** 
 (1.204) (1.276) (1.889) (1.701) 
Mother has > 1st degree 16.43*** 18.08*** 14.41*** 14.66*** 
 (1.240) (1.302) (1.991) (1.766) 
Father has ISCED 2  -2.46* -2.64** -2.64 -1.27 
 (0.982) (1.020) (1.529) (1.321) 
Father has ISCED 3 4.94*** 4.08*** 6.80*** 4.27*** 
 (0.885) (0.933) (1.367) (1.220) 
Father has ISCED 4 7.74*** 7.79*** 8.72*** 5.35*** 
 (0.943) (1.003) (1.469) (1.320) 
Father has ISCED 5 8.86*** 7.91*** 9.83*** 5.50** 
 (1.364) (1.451) (2.245) (1.930) 
Father has 1st degree 20.73*** 20.24*** 25.30*** 16.12*** 
 (1.121) (1.213) (1.783) (1.620) 
Father has > 1st degree 17.46*** 18.25*** 17.99*** 14.44*** 
 (1.120) (1.180) (1.773) (1.566) 
mother born in country 
of test= no 

-1.12 -0.76 -3.15 2.43 

 (1.316) (1.271) (2.081) (1.685) 
father born in country 
of test= no 

-8.13*** -10.22*** -11.39*** -6.18*** 

 (1.283) (1.247) (2.053) (1.672) 
student born in country 
of test= no 

-39.23*** -39.80*** -43.13*** -30.51*** 

 (1.068) (1.055) (1.572) (1.365) 
School Characteristics 

School in town > 500000 4.47*** 4.55*** 4.89** 3.56* 
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 (1.093) (1.166) (1.692) (1.530) 
school in town 100001 – 
500000 PEOPLE 

3.33** 3.83** 3.73* 0.44 

 (1.120) (1.206) (1.749) (1.586) 
school in town 50001 – 
100000 PEOPLE 

5.21*** 6.61*** 3.77* 1.71 

 (1.184) (1.275) (1.846) (1.681) 
school in town 15001- 
50000 PEOPLE 

1.85 2.49* 3.04 -0.04 

 (1.102) (1.194) (1.672) (1.582) 
school in town with 
3001 -15000 PEOPLE 

-1.79 -0.39 -1.93 -2.47 

 (1.087) (1.152) (1.660) (1.535) 
% students 
disadvantaged 
background: 0-10 

31.04*** 30.46*** 36.75*** 27.76*** 

 (0.817) (0.863) (1.323) (1.140) 
% students 
disadvantaged economic 
background:11-25 

22.29*** 22.34*** 24.53*** 20.33*** 

 (0.774) (0.806) (1.232) (1.080) 
students disadvantaged 
economic background:26-
50 

11.55*** 12.45*** 13.74*** 11.03*** 

 (0.766) (0.799) (1.207) (1.056) 
math classes are split 
by group ability 

-1.27 -1.63* -0.87 -1.52 

 (0.683) (0.713) (1.052) (0.945) 
Additional math classes 5.49*** 5.61*** 5.11*** 7.37*** 
 (0.610) (0.641) (0.984) (0.851) 
math remedial classes 3.83*** 4.73*** 5.75*** 1.08 
 (0.622) (0.646) (0.983) (0.853) 
Shortage budget for 
supply – none 

1.23 0.22 4.57* -2.63 

 (1.106) (1.169) (1.797) (1.470) 
Shortage budget for 
supply – little 

-4.51*** -5.18*** -4.44* -4.91*** 

 (1.110) (1.162) (1.805) (1.477) 
Shortage budget for 
supply – some 

-3.47** -5.25*** -1.81 -4.95*** 

 (1.099) (1.163) (1.815) (1.477) 
Shortage budget for 
materials- none 

3.96*** 3.88** 2.65 6.80*** 

 (1.130) (1.194) (1.790) (1.518) 
Shortage budget for 
materials- a little 

0.88 0.76 -1.84 3.36* 

 (1.119) (1.180) (1.798) (1.495) 
Shortage budget for 
materials-some 

3.81*** 3.61** 4.27* 4.84** 

 (1.107) (1.187) (1.808) (1.503) 
Shortage budget for 
teachers- a little 

4.76*** 5.89*** 3.27* 7.70*** 

 (0.922) (0.985) (1.515) (1.217) 
Shortage budget for 
teachers- some 

-1.18 0.35 -3.37* 2.80* 

 (0.982) (1.057) (1.618) (1.305) 
Shortage budget for 
teachers- a lot 

0.17 1.43 -2.16 3.30* 

 (1.036) (1.117) (1.736) (1.361) 
R-squared 0.45    
Adj. R-squared 0.45 . . . 

 
Robust standard errors in parentheses; *** p<0.001, ** p<0.01, * p<0.05; Constant, 
year and country dummies included but not reported below.  
Countries included: Australia, Bahrain, Armenia, Botswana, Bulgaria, Taipei, Cyprus   
Palestine, Ghana, Hong Kong, Hungary, Indonesia, Iran, Israel, Italy, Japan , Jordan      
Korea, Lebanon, Lithuania, Malaysia, Morocco , Norway, Romania, Russia, Saudi   
Singapore, Sweden, Syria, Tunisia, Egypt, USA, Serbia,  England, Scotland. 
omitted countries: Cyprus & Romania. Constant Included but not reported.  
Omitted variables: n of books at home none or very few; mother/father has ISCED 1 or 
did not go to school; school in town with < 3000 people; Shortage 
budget/material/teachers – a lot;  
 
 

Table 2a TIMSS Russia estimates: 1995 and 1999 
 

 (1) (2) 
 MATH SCIENCE 
VARIABLES Quantile 50% Quantile 50% 

Individual Characteristics and Family Background 
   
Student Age -1.67** -2.42*** 
 (0.584) (0.555) 
Female Dummy -3.11 -20.11*** 
 (2.643) (2.671) 
Test language at home -12.23 7.44 
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 (6.331) (6.396) 
Student born in test 
country  

3.03 -1.20 

 (5.926) (6.008) 
Mother born in test 
country 

0.57 -1.74 

 (5.118) (5.186) 
Father born in test 
country 

5.16 0.94 

 (4.943) (5.013) 
Books at home 0-10 -78.31*** -74.02*** 
 (8.619) (8.754) 
Books at home 11-25 -54.95*** -38.44*** 
 (4.943) (4.998) 
Books at home 26-100 -33.75*** -27.53*** 
 (3.487) (3.521) 
Books at home 101-200 -14.44*** -9.49** 
 (3.597) (3.631) 

School Characteristics 
Student/teacher -0.70* -1.01** 
 (0.324) (0.323) 
School in isolated 
area 

-42.73*** 10.06 

 (12.669) (12.814) 
School in village -34.98*** -31.52*** 
 (3.232) (3.297) 
School in outskirt of 
town 

-16.24 -11.38 

 (8.368) (8.448) 
School own math 
curriculum 

35.94*** 11.36** 

 (4.508) (3.613) 
Shortage 
instructional 
material- a little 

-19.33* -33.13*** 

 (8.779) (8.949) 
Shortage 
instructional 
material- some 

-12.80 -13.29 

 (7.105) (7.198) 
Shortage 
instructional 
material- a lot 

-12.97 -14.45* 

 (6.977) (7.099) 
   
Observations 7,195 7,221 
   

 
Robust standard errors in parentheses; *** p<0.001, ** p<0.01, * p<0.05; Constant and 
year dummies included but not reported below.  
Omitted dummies: the number of books at home > 200; school location is school located 
close to town/city centre; Shortage instructional material none. 
 
 

Table 2b TIMSS Russia estimates: 2003 and 2007 
 

 (2) 
MATH 

(3) 
SCIENCE 

VARIABLES Quantile 50% Quantile 50% 
Individual Characteristics and Family Background 

   
Age -13.97*** -8.76*** 
 (1.862) (1.918) 
Female dummy 1.22 -15.62*** 
 (2.133) (2.201) 
Books at home 1 shelf 4.23 7.90 
 (5.899) (6.105) 
books at home 1 
bookcase 

18.03** 26.80*** 

 (5.672) (5.883) 
books at home 2 
bookcase 

27.05*** 28.85*** 

 (5.855) (6.070) 
books at home >=3 
bookcase 

31.01*** 39.58*** 

 (6.058) (6.275) 
mother has ISCED 2  -12.05 -7.15 
 (6.648) (6.769) 
mother has ISCED 3 -4.33 -7.80 
 (4.895) (5.011) 
mother has ISCED 4 15.16*** 16.99*** 
 (3.803) (3.929) 
mother has ISCED 5 23.81*** 19.66*** 
 (4.878) (5.001) 
mother has 1st degree 27.02*** 22.91*** 
 (4.407) (4.555) 
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mother has > 1st degree 25.51*** 32.59*** 
 (4.873) (5.061) 
father has ISCED 2  -25.20*** -24.08*** 
 (6.144) (6.349) 
Father has ISCED 3 -12.66** -0.73 
 (4.403) (4.483) 
Father has ISCED 4 3.34 3.91 
 (3.169) (3.280) 
Father has ISCED 5 16.90*** 9.60* 
 (4.721) (4.862) 
Father has 1st degree 13.11** 19.56*** 
 (4.106) (4.226) 
father has > 1st degree 10.73* 7.67 
 (4.632) (4.799) 
mother born in country 
of test= no 

3.98 -1.10 

 (4.309) (4.482) 
father born in country 
of test= no 

-3.48 -5.17 

 (3.979) (4.123) 
student born in country 
of test= no 

-4.61 -7.66 

 (4.717) (4.892) 
School Characteristics 

school in town > 500000 16.37*** 18.23*** 
 (3.606) (3.768) 
school in town 100001 - 
500000 PEOPLE 

3.29 7.04 

 (3.705) (3.752) 
school in town 50001 - 
100000 PEOPLE 

-7.27 -0.61 

 (4.302) (4.405) 
school in town 15001- 
50000 PEOPLE 

-13.78*** -5.61 

 (4.038) (4.272) 
school in town with 
3001 -15000 PEOPLE 

-13.45*** -5.32 

 (3.791) (3.848) 
% students 
disadvantaged 
background: 0-10 

21.78*** 3.63 

 (3.736) (3.820) 
% students 
disadvantaged economic 
background:11-25 

12.52*** 5.28 

 (3.387) (3.457) 
students disadvantaged 
economic background:26-
50 

1.93 -2.62 

 (3.505) (3.653) 
math classes are split 
by group ability 

5.90** 5.57* 

 (2.142) (2.266) 
Additional math classes 17.87*** 10.48*** 
 (2.408) (2.662) 
math remedial classes -3.42 -3.18 
 (2.282) (2.315) 
Shortage budget for 
supply – none 

-1.71 14.14*** 

 (4.111) (4.077) 
Shortage budget for 
supply – little 

5.31 14.11*** 

 (4.118) (4.076) 
Shortage budget for 
supply – some 

4.75 7.53* 

 (3.868) (3.808) 
Shortage budget for 
materials- none 

0.74 0.92 

 (3.997) (4.149) 
Shortage budget for 
materials- a little 

2.46 5.40 

 (4.295) (4.485) 
Shortage budget for 
materials-some 

-6.27 -1.79 

 (3.814) (3.929) 
Shortage budget for 
teachers- a little 

-2.18 -9.97** 

 (3.282) (3.435) 
Shortage budget for 
teachers- some 

-3.06 -10.08* 

 (4.674) (4.847) 
Shortage budget for 
teachers- a lot 

-4.07 -7.06 

 (4.134) (4.248) 
   
Observations 7,917 7,929 

Robust standard errors in parentheses; *** p<0.001, ** p<0.01, * p<0.05; Constant and, 
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year dummies included but not reported below. Omitted variables: no of books at home= 
none or very few; mother/father has ISCED 1 or did not go to school; school in town 
with < 3000 people; Shortage budget/material/teachers=a lot 

  




