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Families, Schools, and Primary-School Learning:
Evidence for Argentina and Colombia
In an International Perspective

Abstract

This paper presents evidence on the associations between family background,
school characteristics and student performance in primary school in Argentina,
Colombia and several comparison countries. As a general pattern, educational
performance is strongly related to family background, weakly to some
institutional school features and hardly to schools’ resource endowments. In an
international perspective, family-background effects are relatively large in
Argentina, and relatively small in Colombia. A specific Argentine feature is the
lack of performance differences between rural and urban areas. A specific
Colombian feature is the lack of significant between-gender performance
differences. Non-native students and students not speaking Spanish at home
perform particularly weak in both countries. In Argentina, students perform better
in schools with a centralized curriculum and ability-based class formation.

JEL Classification: 121, J24, O54

Keywords: Education production function, primary schools, international student
achievement test, PIRLS, Argentina, Colombia, Latin America
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1. Introduction

The quality of education is of prime importance for the economic fates of individuals and
nations alike. Recent research has emphasized that the returns to early learning are
particularly large, both because young people’s time horizons to recoup their educational
investments are longer and because skills acquired early on facilitate later learning in a
dynamic synergistic process of skill formation (cf. Heckman 2000; Cunha et al. 2006). A
particular element in this synergistic process is the ability to read, because basic reading
abilities are a crucial means to acquire further knowledge in all other areas. A general
pedagogical assessment is that by the end of fourth grade, children should have learned how
to read and start to read to learn (cf. Martin et al. 2003). Lacking reading literacy by the end
of primary school thus diminishes the future possibilities of students to accumulate human
capital in other subjects and harms their career opportunities in the society and the economy.
It therefore does not come as a surprise that empirical evidence consistently shows that rates
of return to education are highest at the primary level (Psacharopoulos and Patrinos 2004).1
This gives vital relevance to policy questions of how to improve primary-school learning.

This paper estimates empirically the importance of family features and school policies for
learning achievement in primary school in two Latin American countries, Argentina and
Colombia. It has long been realized that education is one of the key challenges for
government policy in Latin America in the era of government withdrawal due to economic
liberalization and privatization (cf., e.g., Edwards and Baer 1993). Furthermore, the supply of
skilled workers through widespread high-quality education, rather than the liberalization
reforms, can be expected to affect the long-run income distribution in Latin America (Baer
and Maloney 1997). Therefore, it is a cause for worry that the educational performance of
Latin America over recent decades has been dismal (cf. Mizala and Romaguera 2002;
Pritchett 2004). A focus on the basic foundations of learning in Latin American societies thus
seems particularly warranted.

While a few empirical studies of the determinants of educational quality in individual
Latin American countries exist, a drawback often consists in the lack of a benchmark for
estimated parameters. For example, finding a statistically significant relationship between

parental education and student performance does not yet answer the question of whether such

1 It has also been argued that the basic literacy skills generated by primary schooling may carry
particularly widespread positive externalities to the population at large (cf. Psacharopoulos 1996), e.g. in terms
of the basic functioning and stability of societies.

1
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a relationship is particularly strong or weak. In order to address this issue, this paper uses data
from an internationally comparable student achievement test which provides data for
Argentina, Colombia and selected comparison countries, thereby allowing for a
benchmarking of estimated parameters relative to other countries.

Specifically, we use data from the Progress in International Reading Literacy Study
(PIRLS), which tested the reading performance of fourth-grade students in 2001, with data
released in 2003. A uniform data collection process for representative samples of students in
all participating countries ensures comparability across countries. Latin America’s poor
educational performance is well documented in PIRLS: Argentina and Colombia ranked 31%
and 30™, respectively, out of a total of 35 participating countries,2 while at the same time
featuring relatively large inequality among their students.3

The PIRLS study not only provides comparable information on the reading performance of
students, but also extensive information on student and school background to an extent not
generally available in student achievement studies. This allows for an analysis of the
determinants of learning both in the realm of the family and of the school. The available
information stems from background questionnaires answered, respectively, by students,
teachers, school principals, and — as a particular advantage over other recent international
achievement tests — a home background questionnaire completed by the parents of tested
students. The latter questionnaire provides particularly relevant information that primary-
school children themselves could not have provided. The available student background
features include information on students’ pre-school reading performance, their kindergarten
attendance, school starting age, language spoken at home, immigration status, parental
education, occupation and income and rural versus urban location, among several others. The
school features include class size, instruction time, proxies for the material endowment of the
classroom, teacher characteristics including gender, education, recent training participation
and experience, testing policies, curriculum determination, class formation rules and length of
students’ staying with the same teacher, among others.

Estimating education production functions based on such observational data certainly has

its limitations (cf., e.g., Glewwe and Kremer 2006). While the extensive PIRLS data do allow

2 The only countries that performed lower were Iran, Kuwait, Morocco and Belize.

3 At the secondary level, Colombia participated in the 1995 TIMSS study, where it ranked 40" of 41
participating countries both in math and in science, with only South Africa performing lower. Similarly,
Argentina participated in the 2002 PISA study, ranking 35" of 41 in reading, 34" in math and 37" in science,
with in each case at least half of the few lower-performing countries also being Latin American.

2
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for several important features, including the estimation of a limited value-added specification,
they cannot solve all the problems immanent to retrospective studies using observational data.
What the presented results provide are informative knowledge on the relationship between
students’ reading performance and a host of student, family and school characteristics,
conditional on all the other characteristics considered. These are useful descriptive results that
can inform policymaking when properly — and thus cautiously — interpreted. It should be clear
from the start that they do not necessarily always reflect a causal relationship in the sense that
the student or school characteristics causally influenced reading performance by the amount
of the estimated parameters. Given that observational data always emanate from individual
choices, unbiased causal empirical estimates — if ever possible — can ultimately only come
from experimental setups of one form or the other.

So far, little research has been done on the determinants of educational quality in
Argentina and Colombia, and actually in Latin America more widely. The existing empirical
research on educational production in Latin America is ably reviewed in Mizala and
Romaguera (2002). For Argentina, the only work they cite is Llach et al. (1999), who analyze
a national achievement test. Galiani and Schargrodsky (2002) provide an analysis of
secondary school decentralization on educational test performance in Argentina. Research on
Colombian educational quality focuses mainly on the relative performance of private and
public schools (Cox and Jimenez 1991; Pifieros and Rodriguez 1998) and the Colombian
voucher system (King et al. 1999; Angrist et al. 2002). With respect to other Latin American
countries, somewhat more research has been done on Chile (cf. Sapelli 2002 and the
contributions introduced therein), again with special emphasis on its voucher system (e.g.,
Mizala and Romaguera 2000; Sapelli and Vial 2002; Vegas 2002; Hsieh and Urquiola 2006)
and the relative performance of private and public schools (Mizala et al. 2002). Further
examples of the little recent work on educational quality in Latin America include Jimenez
and Sawada (1999) on the effect of community involvement in El Salvador, Urquiola (2006)
on class-size effects in Bolivia and Lopez-Acevedo (2004) on the effects of teacher
development policies in Mexico. Schultz (2004), Coady and Parker (2004) and Bourguignon
et al. (2003) analyze the effects on the enrollment of students of cash transfer schemes that are
contingent on school participation in Mexico and Brazil, but they do not have educational

performance data to estimate effects on educational quality.

4 Cf. Hanushek (1995), Glewwe (2002), Pritchett (2004) and Glewwe and Kremer (2006) for reviews of
research on the determinants of educational quality in developing countries. Velez et al. (1993) review the

3
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Research on the determination of educational quality in Latin America would be
particularly welcome since Latin America is the region featuring the highest rates of return to
education among the studies surveyed in Psacharopoulos and Patrinos (2004). Also, the
returns to education typically increased in Latin America (including Argentina and Colombia)
during the 1990s (cf. Pritchett 2004), which has been attributed to the economy-wide reforms
that affected technological progress and created higher returns to education in the adaptation
to the generated disequilibria (Behrman et al. 2000). While economy-wide reforms such as
capital-market and trade liberalization, privatization and tax and labor-market reforms
influence the profitability of educational investments, particularly during transitions to new
equilibria, the same can be expected of the education system itself, which will lower the long-
run returns to education if it does not succeed in producing basic skills to a satisfactory
degree.

The remainder of the paper is structured as follows. Section 2 describes the database of the
PIRLS 2001 international student achievement study and presents descriptive statistics on
educational achievement and student and school characteristics in the selected Latin
American and comparison countries. Section 3 derives the empirical model and its
econometric implementation. Section 4 presents results on the association between student
background and educational performance in the different countries. Section 5 estimates the
association between school characteristics, both material and institutional, and educational

performance. Section 6 summarizes the main findings and concludes.

2. The Database

2.1 The PIRLS 2001 International Student Achievement Test
The dataset used in the analysis is the PIRLS 2001 International Database. The PIRLS

assessment was conducted in 2001 by the International Association for the Evaluation of
Educational Achievement (IEA) in 35 developed and emerging countries.> The aim was to
obtain an internationally comparable database for the reading literacy of students in what is

the fourth grade of primary school in most education systems. The assessment was designed

results of 18 early research reports on primary education in Latin American countries, mostly not published in
refereed journals or books. While the evidence from other countries is informative, specific national evidence is
indispensable because to some extent, the success of any service delivery depends on specific institutional
circumstances that cannot be replicated elsewhere (cf. Pritchett and Woolcock 2004).

5 For detailed information on the study and the database, cf. Mullis et al. (2003), Martin et al. (2003),
Gonzalez and Kennedy (2003), Campbell et al. (2001) and the PIRLS homepage at
http://timss.bc.edu/pirls2001.html.

4
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to capture the skills and features that are necessary “to understand and use those written
language forms required by society and/or valued by the individual” (Campbell et al. 2001, p.
3). This definition leads to a real-life focus of the study. Because most national curricula
require that students are able to use reading to learn, the definition also ensures that the
international comparability of the measured reading performance should not be severely
affected by differing national curricula (cf. Gonzalez and Kennedy 2003).

The Latin American countries that participated in PIRLS are Argentina and Colombia. To
be able to compare and benchmark the Latin American results, we also analyze an additional
six countries. These are Turkey and Macedonia, which show average performance levels
similar to Argentina and Colombia. Together, these four countries form our group of “low
performing countries” (LPC). We also look at benchmark countries from the industrialized
world. Germany and England have been chosen as two large developed countries representing
a Continental-European and Anglo-Saxon background, respectively.® In addition, two further
Western European countries that might constitute interesting benchmarks for the Latin
American countries are Greece and Italy. The two countries are presumably the European
countries participating in PIRLS that are most comparable to Argentina and Colombia. Many
Argentines are of Italian origin, while Greece is perhaps closest among the European
countries to the Latin American countries in terms of its level of economic development.
Germany, Greece, Italy and England together form our group of “high performing countries”
(HPC).

The specific target population of the PIRLS study was defined as the upper of the two
grades with the highest share of nine-year-olds of a country at the time of testing. This led to a
student population which was in the fourth grade in the countries considered in this paper,
with the exception of England, where it was fifth grade. The mean age of the students in the
considered countries is 10 years and 3 months, with a variation between countries of at most 5
months.

While virtually all children in developed countries are enrolled in fourth grade, this is not
necessarily the case in developing countries. If a substantial part of the potential student
population of a country is not enrolled in school in fourth grade, this might introduce sample

selection bias relative to full-enrollment countries. The most detailed data on this are Filmer’s

6 The United States could not be used for the analysis because two crucial student background variables,
the number of books at home and parental education, were not administered in the US. This would result in a
lack of comparability to the other countries, as well as to considerable bias in the estimation of the remaining
student background and school effects in the US.

5}
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(2003) enrollment profiles based on national survey data, which include Colombian data for
2000. The data show that while 98.5% of Colombian children have been enrolled in first
grade, this declines to 91.6% in fourth grade. While the rich and middle class, as well as the
urban population in general, come relatively close to universal enrollment at fourth grade, this
is not true for the poorest 40% of the Colombian population, or for the rural population. Even
though more than 97% of the poor and of the rural population in Colombia enroll in first
grade, early drop-out rates among them are very large. At the age of 15-19, only 83.4% of the
poorest 40% of the Colombian student population, and only 81.4% of the rural Colombian
population, report that they were enrolled in fourth grade (Filmer 2003; cf. Pritchett 2004).
This selective non-attendance at the primary-school level may somewhat distort the Latin
American samples of students tested by PIRLS, although the enrollment data show that the
effect can be expected to be limited.

The PIRLS sampling procedure ensured that a representative sample of the target
population was tested in each country. PIRLS used a two-stage sampling method, sampling in
the first stage schools and in the second stage intact class(es) of the school. This let to a
sample size of 3,300 students in Argentina and 5,131 students in Colombia. In the comparison
countries we analyze, the sample size ranges from 2,494 to 7,633 students.

The performance tests were paper and pencil tests, with the assessment lasting a total of 80
minutes for each student. The PIRLS tests were constructed to test a range of relevant skills
and competencies that reflected how well the reading literacy of students was developed.
Each subject was tested using a broad sample of tasks with differing levels of difficulty in
order to represent a coherent and comprehensive indicator of the continuum of students’
abilities. The test items included multiple-choice items and questions requiring the students to
construct their own responses. Using Item Response Theory (IRT), PIRLS mapped
performance on a scale with an international mean of 500 test-score points and an
international standard deviation of 100 test-score points.

In addition to the performance tests, PIRLS provides a rich set of background information.
This background information was gathered through a student questionnaire, a home
questionnaire (completed by parents), a teacher questionnaire and a school questionnaire
(completed by school principals). By merging these data with the student achievement data,
the database used in this paper contains extensive information on the family background of
students, on the resource endowment and teacher characteristics of the class and school and

on schools’ institutional features.

6
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A problem immanent in any empirical work based on survey data is non-response and thus
missing data. Table Al in the appendix reports the share of missing values for each variable
used in this paper. While there are only very few missing values on such variables as student
age and gender, kindergarten attendance and teacher gender and education, the amount of
missing data on some variables in some countries is quite substantial, reaching more than 30
percent in Argentina in the case of books at home and parental education, working status and
occupation. In such a situation, dropping any student that misses data on at least one variable
in multivariate analyses such as the ones conducted in this paper means that one is left with
relatively small samples. Furthermore, since data points are unlikely to be missing at random,
such a procedure could introduce severe biases and reduce the representativeness of the
results. In effect, when sticking to the original data, there is an inescapable trade-off between
controlling for many variables and keeping many observations. Even more, dropping all
observations with some missing values always means dropping relevant information, because
there is abundant information on other variables for each student that misses data on one or a
few of the numerous considered variables.

Thus, to ensure the usage and exploitation of all the information available in the dataset,
we imputed missing values in the data using a simple median imputation method.” This
method assigns the median of the available observations at the lowest possible level, i.e.
either the class, school or country median, for any missing observation. In this procedure, we
used sampling weights to take account of the survey structure of the PIRLS dataset (see
Section 3 below). In the estimated regressions, we include imputation dummies which ensure
that none of the substantive results are driven by imputed rather than original data, and we do

additional robustness tests of the imputation data (again, see Section 3 below).

2.2 Descriptive Statistics on Student Achievement

The mean reading performance of the eight considered countries in PIRLS, reported in Table
1, clearly reveals the division into the two groups. The group of relatively “low performing
countries” (LPC), Argentina, Colombia, Turkey and Macedonia, shows a mean performance
between 418 and 449 achievement points (AP), while the group of relatively “high

performing countries” (HPC), Germany, Greece, Italy and England, performs between 525

7 An alternative would be to apply multiple imputation methods (Little and Rubin 1987); Fuchs and
WoRBmann (2007) show that in a similar application, the different imputation methods do not make any
difference for the substantive results.

7
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and 553 AP.8 As the lowest performer among the selected countries, Argentina scores 4 AP
lower than Colombia, 24 AP lower than Macedonia, 31 AP lower than Turkey and 122 AP
lower than the HPC group. The size of these performance gaps can be illustrated by the
unconditional difference of 42 AP between third graders and fourth graders in Sweden, which
was the only country in PIRLS that tested third graders in addition to fourth graders. This
difference can be interpreted as the additional value-added of one school year in Sweden,
since both grades are tested in representative samples. Thus, the Argentine and Colombian
performance is the equivalent of one-half to two-thirds of a (Swedish) school year behind the
Macedonian and Turkish performance, and roughly three years behind the HPC group.

The mean performance hides substantial differences in the performance distribution
between countries, though. The performance variation is much larger in Argentina than in all
the countries of the HPC group. This is independent of the measure of performance variation,
which include the standard deviation in national test scores (either absolute or relative to the
national mean) and the performance difference between percentiles such as the 90" and 10"
or the 75" and 25". Only Macedonia shows a spread in performance that is similarly large as
in Argentina, while depending on the measure, Colombia and Turkey show a variation that is
slightly larger than in the HPC group, sometimes surpassed by England, but substantially
lower than in Argentina and Macedonia. The descriptive pattern shows that the Argentine
education system has a shortcoming with respect to ensuring educational equity and providing
support for the relatively weak students.

Another feature emerging from the descriptive data is that the performance of the 75" and
90™ percentile students in Argentina is actually similar to (or even slightly better than in)
Colombia. The lower mean performance and larger variation in Argentina arise from the
particularly poor performance of the lower half of the Argentine student population. Still,
even the 75" percentile of students in Argentina and Colombia only roughly reaches the
performance level of the 25" percentile in the HPC group, and only the 90" percentile in
Argentina and Colombia comes close to the median performance in the HPC group.

In sum, both Argentina and Colombia show a relatively low reading performance among
their students. But Argentina has a relatively large variation among its student body, with the

lower part of its distribution performing particularly weak.

8 The fact that England is the highest performing among the considered countries may be related to the
fact that it is the only country where most students start school at age five, so that England tested fifth-grade
rather than fourth-grade students.

8
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2.3 Definition of Variables and Descriptive Statistics on Student Background

Table 2 reports descriptive statistics on the input variables which will be used to estimate
education production functions. These variables combine two main categories, student
background and school characteristics.®

In terms of students’ background, we have a measure of pre-school reading performance
based on retrospective parental evaluation of how well their children could read when they
began primary school. Specifically, parents reported reading performance in five areas,
namely recognizing most of the letters of the alphabet, reading some words, reading
sentences, writing letters of the alphabet and writing some words. Each of the areas was
evaluated on a 4-point scale, with 1 = not at all, 2 = not very well, 3 = moderately well and 4
= very well. We use the mean of these five performance evaluations to control for pre-school
reading performance in our value-added specification. It is interesting to note that the mean
values of this measure do not vary systematically between the LPC and HPC group, always
ranging between not very well and moderately well pre-school reading performance. This
suggests that this measure is a relative one, formed by the parents under the perception of
other students in their country. This does not undermine its value for a value-added
specification within each country, though, and as will be seen in the results below, the
measure is very strongly correlated with fourth-grade reading performance in every single
country.

We also have data on kindergarten attendance, school commencement age and current age
for each tested student. At 94%, kindergarten attendance in Argentina exceeds the rates of
other LPCs and is comparable to the kindergarten attendance in HPCs. In Colombia, it is
81%. At 50% and 42%, respectively, most Argentine and Colombian children attend
kindergarten for one to less than two years. The fraction of children entering school at age
five or younger is larger in the two Latin American countries than in the other LPCs, at 20%
and 39%. A large fraction of 93% of Argentine students attends school before they are seven
years old. By contrast, late enrollment after age six is a larger problem in Colombia, at 18%.

At 84%, the share of students who always speak the test language at home is relatively low
in Argentina and Colombia, albeit not substantially smaller than in the other LPCs. Both
countries also feature relatively large fractions of students not born in the respective country

(referred to as “immigrated students” here), at 38% and 30%. The fractions of immigrated

9 Cf. Mullis et al. (2002) for additional background information on the education systems and reading
instruction in the countries participating in PIRLS.

9
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fathers and mothers is substantially smaller in these two countries (at 11% and 6%,
respectively), suggesting that large fractions of the immigrated students either have native
parents who were abroad at the time of the children’s birth but returned to their home country
since, or are foreign-born adoptees of native parents.

A proxy for the socio-economic status of the students’ family is the number of books in the
household, which reflects the educational, social and economic background of the home.
More of the Argentine and Colombian students grow up in a household possessing very few
books relative to the comparison countries. As many as 45% and 47% of students in the two
countries have at most 10 books in their home (not counting magazines, newspapers or
children’s books), and only 4% and 3% have more than 200 books at home. This compares to
a mean among the HPCs of 9% with at most 10 books (31% in the other two LPCs) and 22%
with more than 200 books (6% in the other two LPCs).

Another indicator of students” family background, the educational level of the parents
(measured as the highest level reached by either father or mother, whichever is higher), also
suggests a relatively weak educational background in Argentina and Colombia. However, the
share of parents holding a university degree is larger than in the other two LPCs, indicating a
larger educational inequality already at the parental level. In general, the data reveal a strong
difference in the two family background indicators between the LPCs and the HPCs.

In the LPCs, about one third of the parents report that neither of them has work, which is
substantially larger than in the HPCs, where the fraction is around 10%. While the fraction of
blue-collar workers in Latin America is surprisingly similar to the HPCs, the share of white-
collar workers in the LPCs is 16 percentage points lower than in the HPCs.10 Parents were
also asked to report their before-tax annual household income. However, this question is not
available in Argentina, Turkey and Italy. Furthermore, the categories are scaled to each

national currency, so that they are not directly comparable across countries.!!

10 White-collar workers were defined as major group 1-3 of the International Standard Classification of
Occupations (ISCO), encompassing legislators, senior officials and managers; professionals; and technicians and
associate professionals. Blue-collar workers were defined as ISCO 8-9, encompassing plant and machine
operators and assemblers; and sales and services elementary occupations. The residual category between the
two, ranging from ISCO 4-7, encompasses clerks; services workers and shop and market sales workers; skilled
agricultural and fishery workers; and craft and related trades workers. The variable was set to white-collar if at
least one parent was in ISCO 1-3, and to blue-collar if no parent was in ISCO 1-7.

11 The national categories are: Colombia (in Minimum Monthly Household Income, where 1 MMHI =
286000 pesos): less than 1, 1-2, 3-4, 5-6, more than 7, do not know; Macedonia (in Denars): less than 3900,
3900-6199, 6200-9299, 9300-12399, 12400-15499, 15500 or more; Germany (in 1000 DM): less than 40, 40-
59, 60-79, 80-99, 100-119, 120 or more; Greece (in 1,000 drachmas): below 2400, 2400-3599, 3600-4799,
4800-7199, 7200-9599, 9600 or more; England (apparently in 1000 £): less than 20, 20-29, 30-39, 40-49, 50-59,
60 or more.

10
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Finally, at 11%, less tested schools in Argentina were located in villages or rural areas than
in the other LPCs, while the share of schools located in cities with more than half a million
inhabitants is largest in Turkey (35%), Colombia and Macedonia (both 24%).

2.4 Definition of Variables and Descriptive Statistics on School Characteristics

The data on school characteristics entail information both on the resource endowment of
classrooms and schools and on their institutional features. In terms of resource endowments,
the average class size in Argentina is 27 students per class, which is smaller than in Colombia
(30), Turkey (35) and England (29), but larger than in the other three HPCs.

Total instructional time (measured as the product of hours per day and days per year) in
Argentina is among the lowest observed, 15% lower even than in Germany’s half-day
schooling system.12 The time that students report spending on reading homework per week in
Argentina is the lowest among the LPCs, but not lower on average than in the HPCs.

The equipment of schools with instructional material, instructional staff and qualified
teachers is measured by principals’ assessment to what extent the shortage or inadequacy of
the respective resource affects the school’s capacity to provide instruction, where “lack”
means “a lot”, “no lack” means “not at all” and the residual category is in-between (“a little”
or “some”). In general, the thus measured equipment is better in Argentina than in Colombia,
which again is better than in the other LPCs.13

93% of the Argentine and 82% of the Colombian teaching force are female, which is larger
than in most other, particularly LPC, countries. Remarkably few teachers (2%) in the
Argentine school system hold a university degree, far less than in the other countries. Most of
the teachers in all considered countries also hold a specific teaching certificate. 28% of the
Argentine teaching force, and 17% of the Colombian teaching force, reported having
participated in a professional development program (workshop or seminar) on the teaching of
reading for more than one week (of 35 hours) in the preceding two years, which is larger than
in all comparison countries. The Argentine teaching force has a relatively low mean

professional experience, at slightly less than 14 years on average.

12 This measure of instructional time is reported by the school principal. We also experimented with an
alternative measure, the specific time for reading instruction and activities per week reported by the teacher,
with similar qualitative results in our estimations.

13 As alternative measures of material endowment, we also experimented with information from teacher
questionnaires on whether they use or never use textbooks, workbooks, computer software and other materials.
These measures did not yield statistically significant results in our estimations.
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In terms of more institutional features, the teacher background questionnaire gives
information on student assessment practices. 59% of Argentine teachers and 65% of
Colombian teachers report that they place major emphasis on classroom tests (for example,
teacher-made or textbook tests) to monitor students’ progress in reading. Only in England do
teachers of more than a third of the student population place major emphasis to monitor
student progress on national or regional examinations.

In all countries, a huge majority of principals reports that the national or regional
curriculum has a lot of influence on their school’s fourth-grade curriculum. About two thirds
of students in Argentina and Colombia are taught in schools where fourth-grade classes are
formed on the basis of students’ ability, so that all students in a class are about the same
ability. This prevalence of student tracking is considerably larger than in the other countries,
particularly the HPCs. Staying with the same classroom teacher for four or more years is
highly uncommon in Argentine primary schools, but much more so in most other countries.
44% of Argentine students stay with the same teacher for at most one year, which is only

surpassed by England.

3. The Empirical Model

This section derives the empirical model and discusses its econometric implementation,
including discussions of the employed value-added specification, the implemented estimation
equation, imputation controls, the covariance structure and sampling weights.

As derived, e.g., in Hanushek (2002), under standard assumptions the education production

function can be estimated in the value-added form:14
1 =7(1,B..S.) | (1)

where T is the test-score performance of student i in school s at time ¢, B are student
background characteristics and S are school characteristics. This value-added specification is
considered preferable to simple contemporaneous specifications because it accounts for the
cumulative character of the education process by controlling for prior performance at time -1
(cf. Hanushek 2002). Given the proxy of pre-school reading performance we derived from the

PIRLS questionnaire, we can implement a version of this value-added specification using the

14 Cf. Todd and Wolpin (2003) for a detailed discussion of the relative benefits of different models to
estimate education production functions, and of the respective structural and behavioral assumptions underlying
the different model specifications. Cf. also Glewwe (2002) and Glewwe and Kremer (2006) for discussions of
underlying behavioral models and the limitations of estimating them using retrospective data.
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PIRLS data. This is not a perfect solution because ideally, we would either have the students
tested at the start of fourth grade or cumulative measures of school inputs S from first to
fourth grade. However, given relative constancy of school factors over the course of the first
four years of schooling, the approximations introduced by this specification should be limited.

Treating the input factors as additively separable and considering the imputed character of
some observations, we implement the following microeconometric estimation equation of the

education production function:
]—;.i =a+ ]:‘st_lﬂl + Bz‘tsﬂz + SitslB3 + Ditsﬂ4 &5 2)

where T';; is the PIRLS test score of student i in school s in fourth grade, 7", is the measure
of pre-school reading performance, B is a vector of student background data, S is a vector of
data on school characteristics and ¢ is a student-specific error term. The parameter vectors /3
to S, as well as the constant «, will be estimated in the regressions.

The vector D contains one dummy for each variable in B and S that has missing data. The
dummies equal 1 if a value was missing and thus imputed and O for original data (cf. Section
2.1 above on the data imputation). By including these imputation controls in the estimation,
observations with missing data on each variable are allowed to have their own intercepts. This
ensures that none of the results are driven by imputed data. While data imputation introduces
measurement error in the explanatory variables, which should generally make it more difficult
to observe statistically significant effects, the imputation controls ensure that the results are
robust against possible bias arising from data imputation.

As an additional procedure to test for the robustness of our treatment of missing data, we
also estimated our models under disregard of any missing data individually for each variable,
re-running the regressions as many times as there are variables with missing data, for the two
Latin American countries. We did not observe a single qualitative change of our results under
these alternative specifications without each variable’s imputed values, so that our presented
results do not hinge on the data imputation.

Owing to the complex data structure produced by the PIRLS survey design and the multi-
level nature of the explanatory variables, the error term & of the regression has a non-trivial
structure. Although we include a considerable amount of school-related variables, we cannot
be sure that there are no omitted variables at the school level. Given the possible
interdependence of students within the same school, the use of class- and school-level

variables and the fact that schools were the primary sampling unit (PSU) in PIRLS, there may
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be unobservable correlation among the error terms &; at the school level (cf. Moulton 1986).
We correct for potential correlations of the error terms by imposing the following structure on

the error term:

&, =1n,+0; , 3)

s

where 7; is the school-level element of the error term and v; is the student-specific element.
We use clustering-robust linear regressions (CRLR) to estimate standard errors that recognize
this clustering of the student-level data within schools. By allowing any given amount of
correlation within the PSUs, CRLR estimates appropriate standard errors when many
observations share the same value on some but not all independent variables (cf. Deaton
1997).

Finally, the stratification of the PIRLS sampling design within each country produces
varying sampling probabilities for different students. To obtain representative estimates from
the stratified survey data, we employ weighted least squares (WLS) estimation using the
sampling probabilities as weights. WLS estimation ensures that the proportional contribution
to the parameter estimates of each stratum in the sample is the same as would have been
obtained in a complete census enumeration (cf. DuMouchel and Duncan 1983; Wooldridge
2001).

4. Student Background and Educational Achievement

This section reports the results of regressing students’ educational performance on a host of
student characteristics, which mainly measure their family background. Because this section
is interested in the total impact of student background on educational performance, including
any effect that might work through families’ differential access to schools with different
endowments and through their influence on the institutional features of schools, the
estimation of the student-background effects does not control for school characteristics, such

as resource endowment and institutional characteristics, as in equation (2):
T;; :a+1—;ﬂ§_lﬁl +Bif§ﬂ2 +Dif§ﬂ3 +gis . (4)

While this specification omitting school characteristics should be preferable for the research
question considered in this section, we also tested the robustness of our student-background
results to estimating equation (2), which includes the school characteristics. None of our

qualitative results are sensitive to the alternative specification.
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Tables 3a and 3b report the results of estimating equation (4) for each of the considered
countries. Fourth-grade reading performance as tested in PIRLS is strongly positively related
to reading performance at the start of primary school in each of the countries. The measure of
pre-school reading performance has the highest z-statistic of all variables in Argentina and
Colombia, and also one of the highest z-statistics in all other countries. This provides some
confidence in the value-added specification employed.

Kindergarten attendance is not statistically significantly related to reading performance of
Argentine students, and in Colombia, students who attended kindergarten for a considerable
time even performed significantly worse. In the other considered countries, there is similarly
very little evidence of positive relationships between kindergarten attendance and later
student performance. In interpreting this result, it should be borne in mind that children are
not randomly assigned to attending kindergarten, so that significant selection patterns may
influence this result. However, assuming that students from superior backgrounds are more
likely to attend kindergarten, particularly in developing countries, the estimates might
generally be expected to be positively biased. If this was the case, the results would suggest
that kindergarten attendance alone does not improve primary-school learning. This might be
the case where kindergartens are day-care centers rather than learning environments, so that
the alternative of spending time at home would prepare students for later learning just as well.

There is no significant performance difference between Argentine children starting school
at age five and age six, while in Colombia, children starting at age six perform slightly better.
Because the effect of school commencement age controls for linear effects of the current age
of the students in months, thereby holding effects of monthly age and possible grade
repetition constant (as well as the grade level, which is the same for all students of a country),
this result suggests that starting school early at age five is slightly detrimental for students in
Colombia. However, later school commencement at age seven or older is related to lower
performance in Argentina, but not in Colombia. Thus, starting school later than at age six is
detrimental for students in Argentina.

Boys perform significantly worse than girls in all countries, with the sole exception of
Colombia, where the performance difference between gender is small and statistically
insignificant. In Argentina, the performance difference is 15.1 AP, which is equivalent to
15.1% of an international standard deviation in test scores and to 15.8% of a standard

deviation in Argentine test scores.
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Students who always speak the test language at home perform statistically significantly
better than otherwise in all countries. Similarly, with the sole exception of Greece, students
who were not born in the country perform statistically significantly worse than native
students, suggesting that immigration status affects educational outcomes in addition to the
language spoken at home, for example by having to cope with new people and new customs.
The size of these effects is substantial and broadly similar between the Latin American and
comparison countries.’> Holding the student’s immigration status constant, belonging to the
second generation of immigrants does not have a significant additional negative effect in
Argentina, while there is an additional negative effect of the father being non-native in
Colombia.

The first measure of general family background, the number of books in the household,
shows a consistent and strong positive relation to student performance in all countries. This
proxy for the social, economic and educational background of the students’ home has a
particularly large effect in Argentina, but a relatively small effect in Colombia. In Argentina,
the achievement differential between the lowest and highest category of books at home is as
large as 53.4 AP, surpassing all comparison countries. By contrast, it is only 14.4 AP in
Colombia, smaller than in all comparison countries. A small part of this difference can be
attributed to the fact that data on household income are not available in Argentina, so that
income is controlled for in Colombia but not in Argentina. However, excluding the income
controls in Colombia and the other LDC with income data, Macedonia, does not change the
picture significantly. In Macedonia, there is no substantive change at all in the results, and in
Colombia, the currently significant estimates on books at home, parental education and
working status get a bit larger and statistically significant at the 1% level. Still, the Colombian
estimates remain smaller than in the comparison countries, e.g. at 21 AP in the case of the
highest category of books at home.

The second measure of general family background, the education level of the parents,
shows a very similar pattern. It is statistically significantly and strongly related to student
performance in all countries, but the effect is relatively large in Argentina and particularly
small in Colombia. The estimated effects of books at home and parental education in the

different countries both suggest that the Argentine school system performs worse than other

15 In an extended analysis, the age at which immigrated students came into the country enters statistically
significantly positively in both Argentina and Colombia, leaving the estimates of the other immigration and
language variables largely unchanged. The negative effect of not having been born in the country is thus smaller
for children who have just immigrated than for children who have immigrated at very young ages.
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school systems, particularly among the LPCs, in terms of alleviating the effects of differential
family backgrounds. By contrast, the Colombian school system achieves an equitable
performance for children from different family backgrounds to a considerably larger extent. A
tentative conclusion would be that these relatively large family background effects in
Argentina might be one important factor underlying the relatively large performance variation
detected in Argentina, particularly compared to Colombia.

For Argentina, these results on intergenerational effects on the quality of primary
education correspond to findings on intergenerational mobility in the quantity of education
between parents and their children. Behrman et al. (2001) and Dahan and Gaviria (2001)
report that the intergenerational mobility in educational quantity between parents and their
children in Latin America, including Argentina and Colombia, is relatively low compared to
other countries (i.e., the effect of parental on children’s educational quantity is relatively
large). Our results suggest that while these quantitative effects go hand in hand with an
equally differentiated educational performance in terms of the skills that children learn in
Argentina, this does not seem to be the case in Colombia.

Both in Argentina and Colombia, students who have one parent working full-time perform
statistically significantly higher than students whose parents do not work. However, in both
countries there is no significant performance difference between students whose parents have
different occupations. This is exceptional, as such performance differences exist in all
comparison countries. It may be that in these two countries, the effects of blue- versus white-
collar jobs may be fully captured by such other characteristics as parental working status and
education, while this is not the case in the other countries. Household income is significantly
and strongly related to student performance in Colombia.l® The same is true in all other
countries with income data. However, due to differing national currencies and thus income
categories, the estimates are not directly comparable across countries.

In contrast to all comparison countries, there is no statistically significant difference in
student performance between any category of school location in Argentina. The Argentine
school system seems to achieve equivalent conditional performance for students in rural and
urban areas. In the other LPCs, students in rural areas perform systematically worse than
students in urban areas, and even than students in large cities of more than half a million

inhabitants.

16 Note that in Colombia, national category 5 refers to “I do not know”.
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Not considering the imputation controls, the student background variables considered in
the model together account for as much as 27% of the total variation in student performance
both in Argentina and in Colombia. This is similar to Greece and England, slightly smaller

than in Germany and Macedonia, but substantially larger than in Turkey and Italy.

5. School Characteristics and Educational Achievement

Tables 4a and 4b report the relationship between school characteristics and student
achievement, estimated using equation (2) above, which controls for the effects of student
background characteristics. The considered school characteristics fall into two broad
categories, namely measures of the resource endowment of classrooms and schools and

measures of the institutional features of schools.

5.1 Resource Endowment

In all considered countries, there is no consistent evidence of significant relationships
between resource endowments and student performance. The few statistically significant
estimates of a positive relationship tend to be matched by statistically significant estimates of
negative relationships. This is true for Argentina and Colombia as much as for the comparison
countries in the LPC and HPC group.

In no country are smaller classes related to better performance in a statistically significant
way. However, estimates of class-size effects are particularly prone to endogeneity bias. For
example, if class size is allocated in a compensatory way, so that weak students are placed in
smaller classes, results from observational data will be biased against finding class-size
effects (cf., e.g., Wollmann and West 2006). By contrast, if strong performers are placed into
smaller classes, as may be the case in the more elitist education systems of many developing
countries, results will be biased in favor of finding class-size effects. The extent to which
either of this is the case in this study has to remain an open question.

Instructional time is also not statistically significantly related to better reading performance
in any country at conventional significance levels. Likewise, time spent on homework is not
significantly related to student performance in Argentina, and actually significantly
negatively in Colombia, which may well arise from reverse causality in that less able students
may need more time to meet the homework requirements.

The three groups of variables on lack of instructional material, instructional staff and

qualified teachers are mostly not statistically significantly related to student performance in
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Argentina and Colombia. In Argentina, students in schools whose principals report that their
instruction is not at all impeded by lack of instructional material actually perform
significantly worse in Argentina, which may depict oblivion on part of some Argentine
principals. Students in Argentine schools whose principals report that their instruction is not
at all impeded by lack of instructional staff perform significantly better, though. In Colombia,
the only statistically significant relationship is that students in schools whose principals report
that their instruction is strongly impeded by the lack of instructional material perform worse.

The only uniform result on teacher characteristics is that students of female teachers tend
to perform better, with the relationship being statistically significantly in Argentina,
Colombia, Macedonia and Italy. Teachers’ holding a university degree is statistically
significantly positively related to student achievement in Greece, but neither in Argentina nor
in Colombia. Similarly, there is no statistically significant relationship between teachers’
holding a teaching certificate and student performance in Argentina and Colombia. Students
of teachers who participated in professional development seminars during the preceding two
years actually perform statistically significantly lower in Argentina, which may be due to
lower-quality teachers having to attend development courses, though. Teacher’s experience in
the teaching profession is not significantly related to student performance in Argentina and
Colombia.

This general lack of resource effects resembles much previous research, also in Latin
America (cf. Mizala and Romaguera 2002) and in other developing countries (cf., e.g.,
Hanushek 1995; Kremer 2003; Pritchett 2004). It should be borne in mind, though, that this
correlational evidence does not necessarily depict causal effects, as the estimates might be
biased by resource endogeneity, e.g. due to omitted variables and placement biases (cf.
Glewwe 2002; Glewwe and Kremer 2006; WoRmann and West 2006). Thus, the presented

results are suggestive at best, but clearly not definitive.

5.2 Institutional Features

Recent theoretical contributions have emphasized the important effects that institutional
features of the school system can play in determining educational performance, because they
determine the incentives of the involved actors to advance student learning (cf. Bishop and
Wo6lmann 2004 and the references therein). Furthermore, evidence based on the cross-
country variation in student performance shows that institutional effects matter empirically
(e.g., WoBmann 2002, 2003; Fuchs and WodRmann 2004, 2007). However, most of the
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institutional features generally do not vary substantially within school systems, but only
between countries. Empirically, institutional effects should therefore mainly be an issue in
cross-country rather than within-country research. That is, altered institutional set-ups of their
school systems could potentially shift countries onto production functions that are
substantially different in terms of overall efficiency.

As is apparent from Table 2, the PIRLS background data reveal that a few institutional
features also vary within some of the considered school systems. Unfortunately, PIRLS does
not provide data on such institutional features as the private or public operation or financing
of individual schools, nor on decentralization and school autonomy on budgets, personnel and
process decisions.1” But there is data on testing policies and curriculum determination, as well
as on ability-based class formation and on how long primary students stay with the same
teacher. While these institutional features seem much more important on a cross-country
perspective (cf. Fuchs and Wo6Rmann 2004 for the importance of institutional effects in cross-
country PIRLS evidence), it seem worth including them also in the within-country analyses
presented here.

Teachers’ method to monitor students’ progress, in terms of use of classroom tests or
centralized examinations, are not statistically significant related to reading performance in
Argentina and Colombia, as well as within most other considered countries.18

In Argentina, as well as in Turkey, students in schools whose curriculum is strongly
influenced by the national or regional curriculum perform statistically significantly better than
otherwise. This might suggest that external standards are conducive to student performance in
these countries. At 36 AP, the effect size is substantial in Argentina.

In Argentina, as well as in Macedonia, students in schools that have a policy of class
formation based on student ability perform statistically significantly better than otherwise.
This might indicate that tracking students into relatively homogenous groups helps their
learning in Argentina, although the pattern may also be affected by ability bias (see Hanushek
and WoRmann 2006 for thorough evidence on the effect of ability tracking). In Colombia,
students in schools where they typically stayed with the same teacher for one year or less in
primary school performed statistically significantly lower. However, the opposite is true in

Argentina, suggesting that there is no consistent relationship between length of teacher

17 Galiani and Schargrodsky (2002) present important results on the effects of decentralization on student
performance in Argentina.

18 The positive relationship between use of national or regional examinations and student performance in
Argentina is statistically significant only at the 20 percent level.
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assignments and student performance in the different countries.19 It may be that in Argentina,
high-quality teachers are particularly likely to change schools, so that the effect of a short stay

with a teacher may capture other characteristics of the teacher.

6. Summary and Conclusion

The general pattern of results on the associations between families, schools and primary-
school learning in Argentina and Colombia is similar to what has been found in other regions
of the world and mostly at the secondary-school level (cf. Hanushek 2002 for the United
States; WoRBmann 2005 for Western Europe; Ammermuller et al. 2005 for Eastern Europe;
WoRmann 2005b for East Asia). There is strong evidence of associations between students’
educational performance and numerous measures of their family background, but results on
school characteristics are very inconsistent. There is basically no consistent evidence of an
association between educational performance and schools’ resource endowment. Within each
country, there is only some evidence that the variation in student performance is associated
with the institutional characteristics of schools that could be measured in this study. For
example, a centralized curriculum and ability-based class formation within schools are
positively related to student performance in Argentina. Using the same data source, evidence
on institutional effects is much stronger between countries (cf. Fuchs and Wdlmann 2004),
suggesting that institutional features of the school systems may exert strong systemic effects.
The evidence found in this paper pinpoints the crucial role that families play in
determining the reading performance of students in primary school. Consistent with recent US
evidence emphasizing basic family background factors in determining college readiness of
students (cf. Cunha et al. 2006), we find that learning readiness and family background have
very strong effects on educational performance of Argentine and Colombian primary-school
students. These effects do not seem to be easily amenable to simple policy interventions such
as increased kindergarten attendance, as kindergarten attendance is not found to have
significant attenuating effects on performance differences. Given the importance of primary-
school reading ability for later learning, these strong family-background effects may have
important consequences for the longer-run intergenerational mobility of Latin American

societies.

19 The large negative coefficient in Argentina on staying with the same teacher for at least four years is
due to only one principal reporting so. It may therefore reflect other specific characteristics of this school, for
example a remotely located school which is hardly accessible and thus has only a single teacher.
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Comparing the evidence for Argentina and Colombia with the set of comparison countries,
the general pattern of results in terms of effects of student background and school
characteristics is rather consistent across countries. But benchmarking the different estimated
parameters across the countries also reveals characteristic national patterns. In particular, the
effects of family background, measured by the number of books at home and by parental
education, are relatively strong in Argentina and relatively weak in Colombia. In this sense,
the fact that the intergenerational transmission of skills is particularly strong in Argentina can
be viewed as one important underlying factor behind the relatively large variation in student
performance observed in Argentina, particularly in the comparison within Latin America to
Colombia.

Another result specific to Argentina is that once the family-background factors are held
constant, no significant performance difference is found between rural and urban areas. A
specific result for Colombia is that it is the only country where boys do not score significantly
worse than girls. Finally, a result that distinguishes the two Latin American countries from all
comparison countries is that they do not show a significant performance difference between
parental occupations.

The results presented here using the data from the PIRLS student achievement test provide
useful descriptive features of the different primary-school systems. However, the limitations
of such retrospective studies, particularly when it comes to causal inferences, are well known
(cf., e.g., Glewwe 2002; Todd and Wolpin 2003; Glewwe and Kremer 2006). The need for
further research on the underlying behavioral relationships, preferably based on quasi-
experimental or truly experimental setups that are able to exploit exogenous variations in

important family and school characteristics, is beyond doubt.
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Table 1: PIRLS Reading Achievement: Descriptive Statistics

Page 28 of 35

Argentina Colombia Turkey Macedonia Germany Greece Italy England
Mean 417.8 422.2 449.0 441.4 538.9 5245 541.0 553.4
Standard deviation 96.0 80.7 86.6 102.2 66.8 72.7 71.0 85.3
Standard deviation/mean 0.23 0.19 0.19 0.23 0.12 0.14 0.13 0.15
10" percentile 286.4 319.6 330.9 297.2 448.1 428.8  446.8 437.9
25" percentile 352.7 367.6 394.2 369.6 497.2 4772  495.0 502.1
Median 423.1 423.6 450.9 450.1 543.5 529.2  546.3 559.0
75" percentile 484.3 478.3 510.0 518.8 585.5 5750 591.0 611.8
oo™ percentile 534.7 524.2 558.4 568.9 619.0 615.0 627.5 657.8
Difference 90"-10" percentile  248.3 204.6 2275 271.7 170.9 186.2  180.7 219.9
Difference 75"-25" percentile ~ 131.6 110.7 115.8 149.2 88.3 978 960  109.7
Number of observations 3,300 5,131 5,125 3,756 7,633 2,494 3502 3,156
Note: Students weighted by sampling probabilities.
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Table 2: Student and School Characteristics: Descriptive Statistics

Source. ARG COL TUR MKD GER GRE ITA ENG

Student background
Pre-school reading performance® H 2.6 2.6 2.5 3.0 2.3 2.9 25 2.9
Kindergarten attendance
Not at all H 5.7 19.3 76.6 19.2 3.4 4.4 2.4 8.3
Less than one year H 34 2.3 4.1 5.2 1.0 1.2 0.8 3.4
One to less than two years H 49.8 41.9 145 57.7 7.3 25.0 5.9 60.3
Two years or more H 41.1 36.5 4.8 17.9 88.3 69.4 90.9 28.0
School commencement age
Five years or younger H 19.9 38.5 1.6 19 2.0 4.3 16.8 92.9
Six years H 735 43.7 27.3 30.1 68.0 75.9 80.3 6.0
Seven years H 5.8 13.7 64.3 66.0 29.5 19.2 2.8 0.8
Eight years or older H 0.8 4.1 6.8 2.0 0.5 0.6 0.1 0.3
Age (in months) St 1222 1264 1228 1279 1265 1193 1182 1225
Male St 49.2 495 51.9 51.1 50.2 50.4 52.1 48.3
Speak test language at home
Always St 84.3 84.1 86.9 87.9 89.5 94.1 96.0 88.5
Sometimes St 9.9 12.6 12.3 9.9 9.5 5.6 3.2 10.6
Never St 5.8 3.3 0.8 2.2 1.0 0.3 0.8 0.9
Immigration status
Student is immigrant St 375 29.7 4.5 8.6 20.8 11.7 4.6 15.3
Father is immigrant St 11.1 6.4 4.6 5.2 18.3 11.7 5.9 17.7
Mother is immigrant St 11.2 6.0 4.8 6.5 175 155 74 17.1
Books at home
0-10 45.0 47.0 39.7 224 6.4 10.3 11.9 6.7

H

10-25 H 24.0 25.1 27.7 28.7 12.5 16.4 21.2 10.9
26-100 H 21.8 20.4 22.7 33.8 36.0 43.9 35.8 33.6
100-200 H 4.7 4.3 5.2 7.1 17.9 13.1 13.9 20.7
More than 200 H 45 3.3 4.7 8.1 27.2 16.4 17.1 28.1
Parental education

Not completed lower secondary H 41.8 47.7 0.0 23.3 1.7 10.7 3.9 7.1

Lower secondary H 21.9 17.3 70.9 30.4 11.9 18.3 32.9 42.1

Upper secondary H 23.6 155 0.2 23.6 28.2 33.0 449 19.3

Post secondary (non tertiary) H 0.0 4.5 20.2 12.9 38.4 18.6 34 4.5

University degree H 12.8 15.0 8.6 9.8 19.8 19.3 14.9 27.1
Working status of parents

None working St 32.6 27.5 39.9 30.1 8.3 9.3 12.2 7.7

At least one works half-time St 13.6 16.9 7.1 155 5.1 4.3 5.9 3.6

At least one works full-time St 441 38.8 45.7 29.0 69.7 44.1 49.3 63.0

Both work full-time St 9.7 16.8 7.3 25.4 16.9 42.3 32.6 25.7
Occupation of parents

Blue-collar workers H 7.2 9.7 7.1 12.2 6.2 6.2 6.6 6.9

White-collar workers H 21.9 15.9 11.6 21.7 28.6 27.9 25.4 54.8

Household income

Lowest national category H - 45.3 - 20.1 17.6 17.8 - 13.8
National category 1 H - 25.3 - 17.8 20.7 16.0 - 19.8
National category 2 H - 9.2 - 17.7 23.9 18.1 - 23.9
National category 3 H - 3.1 - 15.0 16.1 21.9 - 17.4
National category 4 H - 1.8 - 12.1 9.9 12.3 - 10.3
National category 5 H - 15.4 - 174 11.7 13.9 - 14.8
Location of school
Rural area Sc 2.3 15.8 21.1 32.6 26.2 16.2 25 19.0
Village up to 3k people Sc 8.7 10.2 15 1.6 15 4.7 3.8 2.1
Town 3k-100k people Sc 60.1 25.1 20.7 37.2 46.0 51.0 77.6 42.1
City 100k-500k people Sc 14.5 25.2 21.7 4.2 15.7 9.3 7.8 22.8
City over 500k people Sc 14.4 23.7 35.0 24.4 10.6 18.8 8.3 14.0
(continued on next page)
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Table 2 (continued)
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Source. ARG COL TUR MKD GER GRE ITA ENG
School characteristics
Class size in reading T 26.6 304 35.4 26.3 22.5 19.9 20.5 29.0
Instructional time (in 1000 Sc 413 591 479 405 483 474 623 574
minutes per year)
Time spent on homework (in st 23 34 37 45 11 47 23 16
hours per week)
Lack of instructional material Sc 18.2 29.6 54.2 26.4 0.1 33.2 1.0 -
No lack of instruct. material Sc 30.7 25.8 6.5 134 71.7 23.4 45.6 -
Lack of instructional staff Sc 4.6 14.2 67.2 31.0 29 38.9 1.8 -
No lack of instructional staff Sc 78.6 58.8 8.5 17.7 40.5 26.5 40.9 -
Lack of qualified teachers Sc 5.1 14.7 59.2 21.9 0.7 154 6.2 -
No lack of qualified teachers Sc 58.8 39.8 7.4 27.4 82.8 28.3 24.7 -
Teacher characteristics
Gender (female) T 92.3 81.8 495 65.0 81.5 67.9 97.5 79.8
Education
University degree T 2.2 85.6 445 254 925 20.7 25.8  100.0
Teaching certificate T 94.0 94.1 97.9 98.9 92.0 100.0 778 98.3
Professional development T 27.8 17.3 12.0 13.6 1.3 8.4 17.0 7.9
Experience (in years) T 13.7 17.1 14.8 19.4 23.4 15.6 21.8 14.3
Teacher emphasis on
Classroom tests T 58.6 64.8 79.5 70.1 334 83.8 82.3 24.3
National/regional examinations T 15.5 7.0 9.6 25.6 3.8 - 4.3 39.7
National/regional curriculum Sc 81.2 76.0 73.3 87.8 93.0 90.8 84.2 924
Ability-based class formation Sc 61.9 66.4 13.2 55.7 5.4 10.9 12.1 15.1
Taught by same teacher
One year or less Sc 43.6 36.4 6.4 0.0 0.0 13.9 0.6 91.0
At least four years Sc 0.7 18.2 58.7 99.4 58.7 1.9 84.5 0.6

Notes: Means, based on non-imputed data for each variable, weighted by sampling probabilities. — Source: Data source
and thus level of observation, with St = student achievement test or student background questionnaire; Sc = school
background questionnaire, H = home background questionnaire (completed by parents), T = teacher background
questionnaire. — All variables are denoted in percentage points of students belonging to each category unless otherwise
stated. — # Measured on a scale from 1 to 4.
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Table 3a: Student Background and Reading Performance (LPC Group)

Argentina Colombia Turkey Macedonia
Coefficient ~S.E.  Coefficient S.E.  Coefficient S.E. Coefficient S.E.

Pre-school reading performance  17.69°  (2.85) 15.93™" (2.25) 14.347  (2.00) 19.53™  (2.68)
Kindergarten attendance?

Less than one year 8.05 (16.07) -7.16  (8.36) -5.14 (6.53) -2.11 (7.37)
One to less than two years 089  (9.93) -13.03" (5.61) 9.03°  (4.82) -11.84"  (6.15)
Two years or more 731 (10.03)  -19.42"7 (6.43) 10.78  (8.52) -5.84  (6.55)
School commencement age®

Six years 0.89 (4.76) 7757 (3.37) 16.17°  (8.79) -1.37  (10.99)
Seven years -44.227" (7.99) 1.63  (5.74) 20.28"  (8.64) -0.61 (11.87)
Eight years or older -57.52"  (31.18) -3.03  (823) 17.63°  (10.42) -12.99  (19.02)
Age (in months) -020  (0.20) 0447 (0.14) 022 (0.17) -0.42  (0.41)
Male -15.14™"  (3.05) -3.98  (2.83)  -16.2077 (2.23) -19.54™"  (2.76)
Speak test language at home®

Sometimes 257277 (5.80)  -28.4877 (4.93)  -27.06" (5.38) -23.657  (9.81)
Never -33.49™"  (7.87)  -44.087 (8.40)  -34.98"" (11.66) -37.137 (15.71)
Immigration status

Student is immigrant 26407 (4.85)  -23.82"7 (4.04)  -25.66" (8.30) -19.297  (8.34)
Father is immigrant 597 (823  -14337" (5.09) -15.87  (10.14) 929  (7.35)
Mother is immigrant 711 (7.68) 240  (5.10) -9.95  (7.82) -24.05™"  (8.26)
Books at home®

10-25 10.16  (6.51) 214 4.71) 10717 (3.67) 226 (6.79)
26-100 21.43™  (5.93) 747" (4.09) 23.06""  (3.66) 20.907"  (7.10)
100-200 28.747"  (9.83) 12,957 (6.42) 32717 (5.13) 18.66°  (10.45)
More than 200 53.437  (10.88) 14.44"  (6.74) 39.457"  (5.78) 19.437  (9.56)
Parental education®

Lower secondary -161 (7.17) 387  (5.56) - 18.417  (7.68)
Upper secondary 2024 (6.39) 6.02  (6.86) 6.00 (17.49) 17.00”  (8.01)
Post second. (non tertiary) - 15.78"  (8.25) 18.727"  (4.22) 27.86°  (9.57)
University degree 39.27"  (8.97) 14.96"  (8.85) 31.85""  (5.45) 19.277  (9.41)
Working status of parents'

At least one works half-time 10.60 (8.74) 455  (5.26) -7.08 (5.02) 1358  (7.72)
At least one works full-time 11777 (6.69) 10.03°  (5.24) 6.41  (4.09) 171 (6.91)
Both work full-time 16.99°  (9.85) 334  (7.14) 10.09  (6.15) 548  (7.85)
Occupation of parents®

Blue-collar workers -0.69  (15.54) 289 (4.863) 12.727  (5.57) 219 (533
White-collar workers 458 (7.57) 1.01  (6.34) 17.957"  (5.26) 15.68"  (7.63)
Household income”

National category 1 - 15.10™" (4.43) - 3.05  (7.04)
National category 2 - 26.407"  (6.07) - 351  (8.07)
National category 3 - 51.29"" (10.6) - 16.52"  (6.81)
National category 4 - 66.85"" (12.83) - 151  (8.02)
National category 5 -14.347  (6.69) 18.457  (8.27)
Location of school'

Village up to 3k people 090  (22.97) 9.29 (14.43) 17.68"  (8.24) -28.547"  (8.22)
Town 3k-100k people 1.08  (22.61)  26.407" (9.74) 12.80  (9.86) 54207 (10.56)
City 100k-500k people 292 (23.82) 27.017 (10.84) 2426 (9.11) 54407 (13.59)
City over 500k people 19.63  (23.48) 295077 (10.77) 16.86"  (8.49) 61.907" (11.99)
Imputation controls + constant incl. incl. incl. incl.

Students (observations) 3,300 5,131 5,125 3,756

Schools (PSUs) [Classes] 138 [138] 147 [199] 154 [154] 138 [159]
R’ [without imputation controls] 0.35 [0.27] 0.29 [0.27] 0.22 [0.22] 0.37 [0.32]

Notes: Dependent variable: PIRLS international reading test score. — Regressions weighted by students’ sampling
probabilities. — Coefficient: Coefficient estimate. — S.E.: Clustering-robust standard error (taking account of correlated
error terms within schools). — Reference categories: ® Not at all. ® Five years or younger. ¢ Always. ¢ 0-10. ¢ Not
completed lower secondary. " None working. ¢ In-between 1ISCO groups. " Lowest national category. ' Rural area.

Significance level (based on clustering-robust standard errors): 1 percent. — 5 percent. — " 10 percent.
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Table 3b: Student Background and Reading Performance (HPC Group)
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Germany Greece Italy England
Coefficient S.E.  Coefficient S.E.  Coefficient S.E. Coefficient  S.E.

Pre-school reading performance  7.26°  (1.08) 11.2177 (1.89) 12.817"  (1.46) 26617 (2.50)
Kindergarten attendance?

Less than one year 12.01  (10.34) -15.82  (17.58) 385 (13.76) 25177 (11.19)

One to less than two years 885  (5.51) -6.50 (11.89) -0.08  (8.94) -18.027"  (5.86)

Two years or more 090 (413 -354  (11.73) 9.32  (8.09) -16.08™"  (6.08)
School commencement age®

Six years 8.08  (5.62) 1.57  (6.86) 15617 (3.58) -13.37°  (6.78)

Seven years 17.19™  (5.83) -8.27  (8.06) 12.47  (9.00) -152  (23.58)

Eight years or older -5.05  (12.09) 5867 (18.24) 17.81  (46.40) -40.14  (26.00)
Age (in months) -1.137 (0.17) 0.34  (0.40) 0.707  (0.31) 2297 (0.37)
Male 82477 (1.75)  -17.907 (2.57) 548" (2.23) -17.2077 (2.98)
Speak test language at home®

Sometimes 277877 (2.99) -11.21  (6.81)  -23.807"  (6.96) -32.8577  (4.58)

Never -10.65  (7.10) 8.70  (16.04) -19.15  (16.27) -60.24™" (11.21)
Immigration status

Student is immigrant -31.25""  (2.11) -156  (6.58)  -21.16"  (7.90) -46.947"  (4.46)

Father is immigrant -2.15 (2.91) -9.54  (5.86) -8.25 (5.73) 5.62 (4.45)

Mother is immigrant 263 (2.83) -6.04  (4.81) 521  (5.41) 13157 (4.11)
Books at home®

10-25 8.98"  (3.97) -6.77  (7.19) 15.24™"  (4.38) 0.08 (9.43)

26-100 18.61™"  (3.56) 17.49™  (5.90) 23107  (4.32) 411 (9.51)

100-200 28.757"  (4.04) 21.12"  (7.35) 35767 (5.01) 16.08"  (9.57)

More than 200 38.137"  (3.65) 33.02""  (6.49) 47797 (4.76) 22.707  (10.38)
Parental education®

Lower secondary 115  (8.85) 599  (8.22) 22477 (6.53) 13.78  (9.15)

Upper secondary 21.617  (8.38) 19.457  (7.69) 33277 (6.43) 268177 (9.84)

Post second. (non tertiary) 22917 (8.37) 33.737 (9.02) 19.007  (9.34) 10.77  (11.02)

University degree 32.64™"  (8.60) 44627 (9.29) 40297 (7.10) 27697 (9.88)
Working status of parents'

At least one works half-time 6.66 (4.34) -10.10 (10.12) 3.22 (7.46) 1469  (10.03)

At least one works full-time ~ 10.27""  (3.26) -397  (7.87) 13.06"  (4.10) 12.66°  (7.03)

Both work full-time 505  (3.82) -9.02  (7.36) 16.63™"  (4.65) 10.55  (7.86)
Occupation of parents®

Blue-collar workers -3.31 (2.72) -11.70"  (6.21) 0.36 (4.65) 511 (6.22)

White-collar workers 10.377  (2.07) -0.44  (3.93) 591" (3.41) 739" (4.29)
Household income”

National category 1 287  (3.02) 498  (5.22) - 16.60""  (6.23)

National category 2 8.847"  (3.33) 310  (5.93) - 32737 (6.64)

National category 3 124177 (3.64) 14777 (5.50) - 32.747"  (7.24)

National category 4 20.72""  (4.05) 2045 (6.70) - 35437 (8.10)

National category 5 17.74™  (3.93) 27417 (6.64) 2758  (11.08)
Location of school'

Village up to 3k people -10.69  (7.01) 1358 (15.70)  -27.23"" (10.19) -10.15  (7.80)

Town 3k-100k people 341 (2.72) 13.19°  (6.80) -2.09  (3.13) -13.397  (5.71)

City 100k-500k people 611  (4.27) 475 (839 219  (5.54) 412 (5.69)

City over 500k people -13.717° (4.53) 32757 (9.16) -6.45  (7.55) -6.75  (7.33)
Imputation controls + constant incl. incl. incl. incl.
Students (observations) 7,633 2,494 3,502 3,156
Schools (PSUs) [Classes] 211 [393] 145 [145] 184 [184] 131 [132]
R’ [without imputation controls]  0.35 [0.31] 0.28 [0.27] 0.19 [0.18] 0.30 [0.27]

Notes: Dependent variable: PIRLS international reading test score. — Regressions weighted by students’ sampling
probabilities. — Coefficient: Coefficient estimate. — S.E.: Clustering-robust standard error (taking account of correlated
error terms within schools). — Reference categories: ® Not at all. ® Five years or younger. ¢ Always. ¢ 0-10. ¢ Not
completed lower secondary. " None working. ¢ In-between 1ISCO groups. " Lowest national category. ' Rural area.

Significance level (based on clustering-robust standard errors): 1 percent. — 5 percent. — " 10 percent.
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Table 4a: School Characteristics and Reading Performance (LPC Group)

Argentina Colombia Turkey Macedonia
Coefficient S.E.  Coefficient S.E.  Coefficient S.E. Coefficient  S.E.

Resource endowment
Class size in reading -0.10  (0.58) 0.25 (0.33) -0.17  (0.28) -0.37 (0.61)
Instructional time 042  (0.52) -0.27  (0.39) 037  (0.24) -053  (0.60)
Time spent on homework -0.82  (0.81) -3.047 (0.64) -1.257  (0.53) 1.410°  (0.75)
Lack of instructional material -14.63  (10.37) -1451°  (7.61) 211 (5.47) -31.63""  (10.84)
No lack of instruct. material -15.32"  (7.27) 9.72  (8.46) -2.62  (10.46) 780 (9.40)
Lack of instructional staff 1.36  (16.23) 962  (8.99)  -19.66 (6.04) 851  (10.22)
No lack of instructional staff 28.877"  (9.62) -10.58  (7.56) -13.85  (10.40) -1.67  (11.24)
Lack of qualified teachers 734  (21.08) 1.73 (8.26) -4.51 (5.74) 1.55 (12.95)
No lack of qualified teachers 6.77 (7.33) -4.72 (7.33) 3.15 (9.23) -7.53 (8.32)
Teacher characteristics

Gender (female) 19.02" (11.15) 15.86"  (8.73) 558  (5.28) 22107 (8.71)

Education

University degree -791  (18.84) -1.27 (9.86) -10.82 (8.73) 11.70 (9.25)
Teaching certificate 769  (14.09) 443  (10.68) 39.817 (17.85) -66.85"  (19.34)

Professional development -13.91°  (7.68) -11.97  (8.28) -13.05* (7.69) 6.22 (9.93)

Experience -0.47  (0.41) -0.43  (0.30) 0.33  (0.47) 0.26 (0.39)
Institutions
Teacher emphasis on

Classroom tests 715  (6.93) 403  (6.17) 951  (6.17) 257 (9.01)

National/reg. examinations 11.03  (8.42) -5.25  (12.50) 547  (10.16) -12.31°7  (7.23)
National/regional curriculum 35.627"  (8.61) -4.34  (6.89) 15.14™"  (5.57) -17.53  (12.80)
Ability-based class formation 14.727  (6.98) 563  (6.20) -6.23  (I11.11) 19.05™  (7.50)
Taught by same teacher

One year or less 11.70°  (6.38) -14577  (6.56) 544  (9.75) -

At least four years -71.66"7" (23.89) -10.89  (8.48) 11.607  (5.74) 30.23  (24.59)
Student background controls incl. incl. incl. incl.
Imputation controls + constant incl. incl. incl. incl.
Students (observations) 3,300 5,131 5,125 3,756
Schools (PSUs) [Classes] 138 [138] 147 [196] 154 [154] 138 [159]
R’ [without imputation controls]  0.43 [0.35] 0.35 [0.31] 0.27 [0.24] 0.44 [0.34]

Notes: Dependent variable: PIRLS international reading test score. — Regressions weighted by students’ sampling
probabilities. — Regressions control for all the student background variables reported in Table 3. — Coefficient: Coefficient
estimate. — S.E.: Clustering-robust standard error (taking account of correlated error terms within schools).

Significance level (based on clustering-robust standard errors): ~ 1 percent. — 5 percent. — " 10 percent.
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Table 4b: School Characteristics and Reading Performance (HPC Group)

Germany Greece Italy England
Coefficient S.E.  Coefficient S.E. Coefficient SE. Coefficient  S.E.
Resource endowment
Class size in reading 016  (0.34) 065  (0.61) 001  (0.54) 1.217  (0.61)
Instructional time 0.26  (0.20) -0.70°  (0.40) 032  (0.21) 031 (0.63)
Time spent on homework -453™  (0.70) 3.067°  (0.66) -3.337 (0.75) 0.44 (1.28)
Lack of instructional material 412  (11.12) -1.42  (5.95) 52.04™"  (7.40) -
No lack of instruct. material -224  (2.54) 1.45 (6.42) 6.48 (4.27) -
Lack of instructional staff -250  (6.13) 6.74 (5.95) 431  (15.86) -
No lack of instructional staff 438" (2.52) 11.68"  (6.71)  -12.24™" (4.00) -
Lack of qualified teachers -14.627"  (4.69) -6.27  (6.72) -13.94°  (7.79) -
No lack of qualified teachers -0.42 (3.37) 5.18 (5.59) -8.11 (4.95) -
Teacher characteristics
Gender (female) 394  (2.53) 388  (5.26) 14.44™  (6.65) -429  (6.23)
Education
University degree 379 (6.48) 39.947  (19.52) 322  (4.00) -
Teaching certificate 6.13 (6.29) - -3.30 (3.97) 8.43 (10.60)
Professional development -8.02  (12.87) -11.88  (8.84) -5.94  (4.59) 20.82°"  (5.35)
Experience 010  (0.09) -0.06  (0.24) 050"  (0.20) -0.09  (0.30)
Institutions
Teacher emphasis on
Classroom tests 1.09 (251 3.94  (5.44) -0.86  (4.77) 093  (5.36)
National/reg. examinations 3.78 (5.35) - -16.22  (13.80) 10.43"  (5.66)
National/regional curriculum 0.32 (3.75) -6.66 (7.49) 6.11 (5.25) -12.07  (13.08)
Ability-based class formation 5.46 (4.47) -3.62 (6.52) 4.25 (6.29) 0.46 (7.39)
Taught by same teacher
One year or less - 16.02”  (7.94) -6.53  (10.73) 759 (6.75)
At least four years 3717 (2.17) 16.64  (10.55) -5.06  (4.76) -12.33  (13.95)
Student background controls incl. incl. incl. incl.
Imputation controls + constant incl. incl. incl. incl.
Students (observations) 7,633 2,494 3,502 3,156
Schools (PSUs) [Classes] 211 [393] 145 [145] 184 [184] 131 [132]
R’ [without imputation controls]  0.37 [0.31] 0.34 [0.28] 0.25 [0.20] 0.31 [0.26]

Notes: Dependent variable: PIRLS international reading test score. — Regressions weighted by students’ sampling
probabilities. — Regressions control for all the student background variables reported in Table 3. — Coefficient: Coefficient
estimate. — S.E.: Clustering-robust standard error (taking account of correlated error terms within schools).

Significance level (based on clustering-robust standard errors): ~ 1 percent. — 5 percent. — " 10 percent.
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Table Al: Missing Data

Source. ARG COL TUR MKD GER GRE ITA ENG

Student background
Pre-school reading performance H 29.9 11.0 2.2 243 128 12.0 2.9 449
Kindergarten attendance H 1.0 0.8 2.6 1.4 1.2 0.4 0.0 0.2
School commencement age H 311 124 2.3 246 128 134 3.8 45.1
Age St 0.5 1.9 0.0 0.0 0.0 0.2 0.0 0.0
Gender St 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Immigration status

Student is immigrant St 22.1 3.3 2.1 11.9 5.7 4.3 0.0 14

Father is immigrant St 21.4 35 2.7 10.4 6.4 2.4 1.9 0.8

Mother is immigrant St 21.4 2.6 2.5 9.9 6.3 25 18 0.6
Speak test language at home St 20.8 3.7 2.2 7.3 2.9 1.8 0.3 0.7
Books at home H 309 123 3.0 255 134 125 3.7 44.8
Parental education H 394 224 217 400 351 158 4.3 48.5
Working status of parents St 357 170 118 362 160 16.6 7.3 455
Occupation of parents H 396 199 115 374 168 164 5.9 46.9
Household income H - 12.7 - 305 262 19.1 - 51.2
Location of school Sc 15.3 8.9 1.3 4.0 4.6 8.8 0.0 9.2
School characteristics
Class size in reading T 6.6 10.1 13 3.0 4.8 5.2 0.0 6.1
Instructional time Sc 20.3 276 6.9 35 258 17.6 0.0 17.4
Time spent on homework St 55 7.5 0.8 6.2 4.9 5.2 0.0 9.3
Lack of instructional material Sc 12.8 2.0 1.3 5.1 4.9 6.0 1.8 -
Lack of instructional staff Sc 111 3.8 2.2 7.0 4.6 6.6 3.3 -
Lack of qualified teachers Sc 12.9 2.9 0.7 8.7 7.4 6.0 3.3 -
Teacher characteristics

Gender T 44 2.6 0.0 45 6.5 5.2 0.0 7.7

Education

University degree T 4.4 3.8 0.6 4.5 7.8 5.2 0.5 7.7
Teaching certificate T 5.6 4.4 0.0 5.8 8.8 21.0 3.2 7.6

Professional development T 5.3 3.1 0.0 5.8 10.2 5.2 1.1 7.6

Experience T 7.2 7.9 11 15.1 6.6 7.4 2.2 6.9
Teacher emphasis on

Classroom tests T 8.1 3.8 0.6 6.5 12.7 6.2 3.5 6.8

National/reg. examinations T 13.3 8.2 4.3 13.7 178 - 11.8 6.8
National/regional curriculum Sc 4.0 2.2 2.2 1.6 52 6.0 19 3.8
Ability-based class formation Sc 4.3 1.9 0.0 1.6 6.4 7.8 0.5 3.8
Taught by same teacher Sc 6.3 14.0 2.9 3.3 8.7 35.8 6.7 6.5

Notes: Imputed data in percent of all observations, weighted by sampling probabilities.
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