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Abstract
Existing cross-national research on educational attainment does not fully address whether the same
level of educational attainment generates the same level of literacy skills in different countries. We
analyze literacy skills data for young adults from 19 countries in the 1994–1998 International
Adult Literacy Survey and find that in all countries, individuals with a higher level of educational
attainment tend to have greater literacy skills. However, there is substantial variation across
countries in the size of literacy gaps by levels of educational attainment. In particular, young
adults in the United States show the largest literacy gaps. Using two-level hierarchical linear
models, we find that cross-national differences in the literacy gap between more- and less-
educated individuals are systematically linked to the degree of between-school inequality in school
resources (instructional materials, class size, teachers’ experience and certification).

Changes in work organization, ongoing technological development and globalization have
increased the demand in industrialized nations for highly skilled workers (Berman, Bound
and Machin 1998; OECD 2000). These trends make it critically important that nations
enhance their populations’ levels of knowledge and literacy skills. Macroeconomic studies
have shown a positive relationship between a country’s economic development and its
population’s overall literacy skills (Coulombe, Tremblay and Marchand 2004). At the micro
level, literacy skills are equally important because they are significantly associated with
labor market outcomes such as earnings and occupation, even after educational
qualifications are held constant (Kerckhoff, Raudenbush and Glennie 2001). Research also
suggests that literate people may have greater self-esteem and participate more actively in
political discussions and community activities (UNESCO 2005). Finally, in countries where
increasing shares of the age cohorts obtain secondary and tertiary education and thus
variation in the level of formal educational attainment decreases, the quality of schooling
(often measured by literacy skills) is likely to become increasingly important for
individuals’ socio-economic outcomes (Somers 2005).

Given the significance of literacy skills for national development and for individual well-
being, it is important to examine how these skills are distributed across populations. In this
study, we use data for adults ages 26–35 in 19 countries, drawn from the 1994–1998
International Adult Literacy Survey. The IALS defines literacy skills in terms of three broad
areas. The survey measures participants’ proficiency in reading and understanding
documents (e.g., job applications, maps, schedules) and prose (e.g., news stories, editorials,
manuals), and their ability to do print-based quantitative operations (e.g., balancing a
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checkbook, filling out an order form, calculating a tip). We focus our analysis on the literacy
gap between those with high levels of formal educational attainment and those with low
levels, hypothesizing that the size of the gap will vary across countries. We account for
potential structural sources of cross-national variation using a multi-level modeling
technique that incorporates country-level and individual-level data simultaneously. Our
analysis shows that countries with greater inequalities in key educational resources among
middle schools have larger disparities in literacy skills between more- and less-educated
adults. This suggests that early unequal schooling experiences have long-term consequences
for adult literacy skills.

Cross-National Studies of Literacy Skills
Educational attainment has been extensively examined in cross-national studies (e.g., Shavit
and Blossfeld 1993). Literacy skills, however, especially those of adults, have received
much less attention from comparative education researchers. There is considerable variation
in literacy levels among countries with similar levels of formal educational attainment. In
the IALS, for example, Swedish and British adults ages 26 to 35 have similar average years
of schooling (12.6 and 12.9 years, respectively), but their average levels of literacy skills
differ substantially. Swedish young adults have the highest average score on the quantitative
literacy test among all 19 countries, while their British counterparts have one of the lowest
scores. This comparison highlights the need for cross-national research on literacy skills as
an educational outcome separate from educational attainment.

In contrast to the relatively small number of cross-national studies of adult literacy skills,
numerous studies have compared levels of educational achievement among school-age
children, typically measured using reading, mathematics or science scores. Although post-
schooling experiences such as adult learning also enhance adult literacy skills, a substantial
base of adult literacy skills is probably established through formal schooling during
childhood (OECD 2000). The distribution of adult literacy skills may reflect the cumulative
effects of formal schooling. Therefore, comparative studies that have explored sources of
cross-national differences in educational achievement among school-age children may
provide useful insights into structural factors leading to cross-national variation in adult
literacy skills.

Using 1970s data, Heyneman and Loxley (1982, 1983) found that the effects of family
socio-economic status on achievement were smaller than the effects of school factors in less
developed countries, while the reverse pattern was found in developed countries. Their
findings were understood to reflect considerable between-school inequality in school
resources in poor countries. Using data from the mid-1990s, however, Baker, Goesling and
LeTendre (2002) found that the relative effects of school resources and family SES on
student achievement no longer depend on economic development. According to the authors,
developing countries increased public expenditures on schools and raised the minimum
levels of school quality during the 1980s and ‘90s, which likely reduced between-school
resource inequalities and may have made school effects no longer dependent on economic
development. Schiller, Khmelkov and Wang (2002) found that the effect of parental
education on middle school students’ math test scores does not vary by countries’ level of
economic development. However, the authors found that, for math scores, the relative
advantage of living with two parents was more substantial in economically developed
countries.

Cross-national research on the literacy skills of adults can provide important contributions to
the existing literature on literacy that heavily relies on student academic achievement. The
distribution of educational achievement among school-age children is likely correlated with
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the distribution of literacy skills among adults, but an empirical assessment of the magnitude
and pattern of this correlation is needed. A strong correlation between the literacy skills of
adults and the educational achievement of school-age children indicates a persistent, long-
term effect of formal schooling experiences. Determining whether unequal schooling
experiences during childhood have lingering effects on subsequent literacy disparities
among adults will enrich the literature on school factors and educational outcomes (Card and
Krueger 1992; Hedges, Laine and Greenwald 1994). The importance of examining adult
literacy skills becomes more substantial when considering that inequalities in adult literacy
skills may have an important impact on the distribution of educational achievement and
attainment of the next generation, highlighting long-term implications of adult literacy for
intergenerational transmission of inequality (Wagner and Spratt 1988; Bynner and Parsons
2005).

Further, literacy skills measured in adult literacy surveys like the IALS evaluate the ability
to understand and use information to solve problems that are typically encountered in daily
activities. Achievement tests like those of the Third International Mathematics and Science
Study, in contrast, measure children’s mastery of school-based curricula (Brown et al. 2005)
that may not have an equivalent practical application. Empirical examinations of both types
of outcomes would help us understand the extent to which the two differ.

Finally, studies of educational achievement such as those of Heyneman and Loxley (1982,
1983), Baker et al. (2002), and Schiller et al. (2002) have focused mainly on national levels
of economic development as a country-level factor that potentially conditions the
relationships among family, school and achievement. However, other country-level factors
may also explain the observed cross-national variations. Schiller et al. (2002) acknowledged
the need to explore how schooling systems and cultural and political factors mediate
educational stratification. This point is particularly relevant for comparative studies of
countries with similar levels of economic development.

Sources of Cross-National Variation in Literacy Gaps
Why are some countries more successful than others in achieving high literacy skills,
especially among the less educated? Among many potential explanatory factors, we focus on
the role of national school systems. Home and school are the most important places to
acquire literacy skills, especially for young people for whom the impact of post-schooling
literacy acquisition can be reasonably controlled for (OECD 2000). After family background
is held constant, therefore, school plays a pivotal role in shaping literacy skills. Examining
structural features of school systems that significantly affect the learning opportunities of
individuals may offer insights into potential sources of cross-national differences in the
literacy gaps by formal educational attainment.

Existing research has highlighted the institutional arrangements of educational systems as
relevant for mediating educational stratification processes (e.g., Kerckhoff 1995). Some
studies have shown that countries where students are sorted into different types of schools at
an early age tend to have larger disparities in student achievement or stronger effects of
family background than countries with no tracking (or with tracking only at later ages)
(Ammermüller 2005; Hanushek and Wößmann 2006). Some evidence suggests that the
relationship between family background and student achievement is weaker in countries
with standardized, central exit exams administered by an agency external to schools than in
countries without these exams (Wößmann 2002).

However, other aspects of educational systems also shape the relationships between family
background and student achievement. Indeed, institutional factors such as between-school
tracking and central exams are not universally present. The number of countries where
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students are sorted into different types of schools before high school is much smaller than
the number of countries with no tracking or those with tracking only after high school
(OECD 2005). Because we are interested in literacy gaps between adults who did not
graduate from high school (or may never have attended high school) and adults with high
school degrees or higher, tracking is much less relevant for our study, even for countries
with tracking systems (unless the tracking occurs at an early age). Moreover, studies that
focus on tracking effects cannot address differences in other important aspects of
educational systems among countries with the same type of tracking system.

In this study we look at institutional factors that are likely to be more universally relevant.
Particularly, we pay attention to cross-national variation in between-school inequality in
basic school resources such as instructional resources, class size, teachers’ level of
experience and teachers’ certification status. The distribution of various instructional
resources across schools has been examined frequently in studies of school effects
(Heyneman and Loxley 1983; Baker et al. 2002). A negative correlation between class size
and student achievement has been found in both developing and developed countries (Fuller
1987; Mosteller 1995). Similarly, the significant role of high-quality teachers for enhancing
student achievement has been documented for both developing and developed countries
(Fuller 1987; Akiba, LeTendre and Scribner 2007). Teachers’ experience and certification
have been used as key indicators of teacher quality in those previous studies.

We examine the extent to which cross-national variation in between-school inequalities in
our four key school resources is related to between-country differences in the literacy gap
between adults with higher and lower educational attainment. We expect that in countries
where schools differ considerably in their resources, students from different family
backgrounds will have substantially different learning opportunities. Given residential
segregation, students from disadvantaged families are more likely to attend schools with
fewer resources and poorer quality of instruction (Baker and LeTendre 2005; Kozol 1991).
When between-school inequalities in school resources persist from primary to secondary
schools, their effects are accumulated throughout individuals’ school careers. Thus, the
lower quality of teaching and learning and the fewer educational resources among schools
with high concentrations of disadvantaged students should worsen achievement gaps
between students from advantaged and disadvantaged families as students get older. As a
result, when students become adults, their literacy gaps should be considerable, especially
compared to those of adults in other countries who went through school systems in which
between-school inequality in educational resources was relatively small.

Of course, most educational systems do not explicitly distribute resources unequally;
nevertheless, certain structural factors lead some countries to have a relatively larger degree
of between-school resource inequality than others. For example, countries with a higher
degree of socio-economic residential segregation are likely to have more substantial
between-school inequalities in resources. Baker and LeTendre (2005) consider the U.S. tax
system, which links local property tax revenues to school finance, responsible for much of
the difference in educational expenditures among U.S. schools. In contrast, several European
and Asian countries have more centralized funding systems that distribute educational
funding to schools on the equal or needs base, contributing to less between-school
inequalities in educational resources and teacher quality than in the decentralized U.S.
funding system (Akiba et al. 2007). Some countries such as France and the Netherlands even
implement compensatory funding policies to provide more resources to schools serving
economically disadvantaged students and ethnic minorities (Holdaway, Crul and Roberts
2009). In the current analysis of 19 countries, we do not aim to identify particular
mechanisms that produce between-school inequalities within each country. Instead, we
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focus on empirically estimating the degrees of between-school resource inequality across
countries and their linkages with the distribution of adult literacy skills.

Most studies of the school resources have not systematically examined how between-school
resource inequality is related to unequal student achievement. Instead, they have focused
mainly on whether more school resources are associated with increased student
achievement. Some studies have assessed the level of between-school inequality but have
not empirically related it to unequal student achievement (Raudenbush, Fotiu and Cheong
1998; Goesling, Baker and LeTendre 2001). An exception is work by Akiba et al. (2007),
which showed a tenuous relationship between differences in teacher quality and inequality
of student achievement. However, that study examined only teacher quality and not other
school resources, and it relied exclusively on country-level correlations. We conduct a more
sophisticated set of analyses, using a multi-level technique across four types of school
resources.

Despite our focus on formal school systems as a major source of literacy acquisition, we
readily acknowledge the importance of post-schooling opportunities that may enhance adult
literacy skills in the workplace or community. Literacy acquisition does not occur through
formal schooling alone, nor does it necessarily end with the end of formal schooling.
Individuals may continue to acquire literacy skills by, for example, attending occupation-
specific or general adult education/training programs. However, countries vary considerably
in the extent to which the state or employers provide opportunities for adult education and
training to individual workers, especially to those who have less formal education (OECD
2000, 2007). Given the impact of adult learning and training on acquisition of literacy skills,
countries where life-long learning opportunities are equally distributed across people with
different formal educational attainment are likely to show narrower literacy gaps by
educational attainment than are countries where those with already higher educational
attainment are more likely to participate in adult learning and training than those with lower
educational attainment (O’Leary and Oakley 2008; Bloom et al. 1997). Thus, any models
that attempt to account for cross-national variation in disparities in literacy skills among
adults with different levels of education should consider between-country differences in the
provision of post-schooling opportunities for further literacy acquisition.

Data and Measures
Data

The 1994–1998 International Adult Literacy Survey administered tests aimed at producing
reliable and comparable measures of literacy skills of adults ages 16–65 in 19 countries:
Belgium, Canada, Chile, the Czech Republic, Denmark, Finland, Great Britain, Germany,
Hungary, Ireland, Italy, the Netherlands, New Zealand, Norway, Poland, Slovenia, Sweden,
Switzerland and the United States (OECD 2000). We restrict our study sample to adults ages
26 to 35 in order to include only individuals who have likely completed their formal
education. Although the IALS provides a measure with which to consider cross-national
variation in the degree of opportunities for adult education and training, we acknowledge
that this simple measure cannot fully address the complicated nature and type of adult
education or training received. Therefore, to minimize potential influences of cross-national
differences in the provision of post-schooling learning opportunities, we include only adults
young enough to still be in the early stages of developing literacy skills that are based on
post-schooling experiences.

The practical difficulty of finding data for between-school resource inequality among older
cohorts also forces us to focus on younger cohorts, for whom relevant school-level data are
more likely to be available. However, there is still a serious data limitation with the 26- to
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35-year-old cohorts. To gather information on the degree of between-school inequality, we
use the TIMSS survey of middle school principals, conducted in most countries in 1995 (and
some in 1999). Given that adults ages 26 to 35 in the 1994–98 IALS surveys would have
been in middle schools mostly in the 1980s, TIMSS school-level data, collected in the
1990s, do not necessarily reflect resources of middle schools in the time period when our
respondents were attending them.Given the lack of information about how between-school
inequality in resource has changed between the 1980s and 1990s in each of our 19 countries,
it is difficult to gauge the degree of potential bias caused by the usage of the 1990s TIMSS
school-level data. We can only speculate on the trend suggested by Baker et al. (2002) that
between-school inequalities are likely to be less evident in most countries in the 1990s than
in the earlier periods.1 If this trend is true, young adults in our IALS data who were in
middle schools during the 1980s might have attended schools that differed in educational
resources more substantially than schools in the 1990s. Because our measures of between-
school inequality are based on the 1990s school data, the effect of between-school inequality
on literacy disparities we report may be underestimated. However, the trend suggested by
Baker et al. (2002) should be verified with more empirical evidence, and we urge caution in
anticipating the direction of bias.

Individual-Level Variables
In our analyses, the outcomes of interest are literacy test scores. The IALS assessed prose,
document and quantitative literacy skills in order to account for the multiplicity and
complexity of skills required for understanding and using printed information. Proficiency in
each area was measured on a scale of 0 to 500. The multiple measures allow us to examine
the extent to which the findings vary across three different dimensions of literacy.2 National
means and standard deviations for the three literacy test scores for each country are
presented in Table 1 (columns 2–4).

Educational attainment is the focal independent variable. Respondents were asked to
indicate their completed level of education, which was classified according to the
International Standard Classification of Education. We grouped respondents into three
categories: ISCED 0–2, ISCED 3 and ISCED 5–7. In the U.S. system, these categories are
equivalent to less than high school, high school (upper secondary education) and college
education (including both junior college and four-year college/university). We control for
gender, employment status and parental education. We distinguish those currently employed
from others (including those unemployed or not employed). In the workplace where they are
constantly involved in various literacy activities such as reading, writing and calculation,
individuals should have more opportunities to enhance their literacy skills than those who
are not employed and thus do not utilize their literacy skills regularly (OECD 2000). Similar
to respondent’s own education, parental education is classified into less than high school,
high school degree and college degree. In order to limit our analysis to those who were
continuously educated within their country’s school system, we examine natives only. Table
2 presents unweighted descriptive statistics by country for each of our individual-level
independent and control variables.

1According to Baker et al. (2002), there was a global trend toward increased state commitment to and investment in public education
throughout the 1980s and 1990s. However, the increased public expenditure and state commitment on education may not necessarily
lead to less between-school inequality within the country. It is important to examine how the increased school funding has distributed
equally across schools and how countries differ in this aspect.
2There is some disagreement on the extent to which the three dimensions are distinctive (see Committee on Performance Levels for
Adult Literacy 2005 for a discussion of dimensionality with respect to the 1992 National Adult Literacy Survey which is similar to the
IALS). Dimensionality analysis has not been systematically conducted for the IALS. Following the Committee’s (2005) position, we
consider prose, document, and quantitative skills as separate dimensions of literacy, but we expect high intercorrelations among them.
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Country-Level Variables
For the multi-level analysis, we use country-level variables indicating the degree of nations’
between-school resource inequality in each of four school resources: (1. instructional
resources, (2. class size, (3. teachers’ experience, and (4. teachers’ certification. Our
measures of school resources draw mainly on the 1995 TIMSS data of nationally
representative samples of middle schools in each of the more than 40 participating countries
(Martin et al. 1999). Among our 19 countries, Chile and Finland did not participate in the
TIMSS in 1995 but did so in 1999; therefore, for these two countries we use 1999 data.3
Only Poland did not participate in either TIMSS survey, requiring that we impute its values.
4

The TIMSS gathered information about school characteristics from school principals’
responses to a questionnaire. Using a four-point scale (from “none” to “a lot”), principals
indicated the extent to which their school’s instructional capacity was affected by inadequate
resources in each of the following 17 areas: instructional material, budget for supplies,
school buildings/grounds, heating/lighting, instructional space, equipment for handicapped
pupils, computer hardware (math and science), computer software (math and science),
calculators (math and science), library tools (math and science), and audio-visual resources
(math and science), and science laboratory equipment. To construct our measures, we began
by recoding each question so that high values indicate more resources (least affected by
inadequacy). Following the procedures of Goesling et al. (2001), we averaged a principal’s
responses to the 17 questions to create a composite measure for the level of instructional
resources available at the respondent’s school. Then, we calculated a measure of resource
inequality across schools within a country to summarize a country’s level of between-school
resource inequality in a single number.5 Among the possible indices of inequality, we rely
on the Theil index. Countries with higher values of the index show higher levels of between-
school inequality in instructional resources. Interpreting this variable, however, requires
caution because we rely on self-report of school principals rather than external, objective
observations of school environments. Reports of school conditions by school principals can
be affected by social desirability response bias (OECD 2001). In cross-national surveys,
self-reports by school principals may be also influenced by cultural and linguistic
differences in interpreting and responding question items.

Using the TIMSS principals’ report on the average class size in their school and the
percentage of teachers who have been teaching at their school for five or more years, we
calculated the Theil index for between-school inequality in class size and the index for
between-school inequality in teachers’ experience.6 Higher values of the indices signal
higher levels of between-school inequality in each school resource.

Unfortunately, the TIMSS did not collect information on teachers’ certification. For this
information, therefore, we use school-level data from the 2000 Program for International
Student Assessment that surveyed 15-year-old students across 32 countries (OECD 2001).
The PISA asked principals to indicate how many teachers at their schools were fully

3There are many more countries with no information on educational resources, class size, or teacher experience in TIMSS 1999 than
in TIMSS 1995. For those countries that have both 1995 and 1999 data on these school variables, correlations between the 1995 and
1999 measures are generally more than .6.
4We substituted mean values among 18 countries for values for Poland. To check robustness, we also conducted analyses without
Poland. These yielded results very similar to those reported in this article.
5Goesling et al. (2001) calculated indices of between-school resource inequality using 1995 TIMSS data. To calculate Theil indices
for our study, we used the STATA code that Brian Goesling kindly provided. In the few cases where we noticed slight differences
between our estimates and those reported in Goesling et al., we relied on our estimates.
6The 1995 TIMSS survey for Hungary did not ask about class size. Therefore, we use 1999 TIMSS data for Hungary across all the
country-level measures. Information on class size was not collected in Great Britain even though it participated in both 1995 and 1999
TIMSS. We assigned the average value of 17 countries to Poland and Great Britain.
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certified. There are several differences between PISA and TIMSS, including date of
administration (2000 vs. 1995), target population (15-year-old students vs. 7th and 8th

graders), and school level (high school vs. middle school). However, PISA is the only
international dataset that provides data on teacher certification for a time period close to that
of the TIMSS. Using the school principals’ report, we calculated the Theil index of between-
school inequality in teachers’ certification. We exclude three countries from the analysis of
teachers’ certification: Canada and Hungary for which information regarding certified
teachers is not available in their PISA school data, and Slovenia which did not participate in
PISA. Columns 5–8 in Table 1 present Theil indices for between-school inequality in
instructional resources, class size, teachers’ experience and teachers’ certification for each
country.

We take into account differences across countries in the opportunities for participating in
adult learning by including an additional country-level control. In the IALS, respondents
indicated whether, in the previous 12 months, they had taken part in any “courses, private
lessons, correspondence courses, workshops, on-the-job training, apprenticeship training,
arts, crafts, recreation courses or any other training or education.” With regard to inequality
of literacy skills, inequality of life-long learning opportunities between the more and the less
educated is relevant. For the purpose, in each country we calculated the odds ratio indicating
the likelihood for adults with no high school diploma, relative to those with high school or
college education, to receive adult education and training. An important feature of the odds
ratio is that it is independent of the marginal distribution (Rudas 1998). The degrees of
inequality of life-long learning opportunities as measured by the odds ratios are not affected
by cross-national differences in the overall levels of adult learning and the distributions of
educational attainment.

The last column in Table 1 displays the odds ratio for each country. Interestingly, this ratio
is less than 1 in all 19 countries, indicating that the more educated are more likely to receive
adult education and training than are the less educated. However, it is also important to note
considerable cross-national variation in the extent of disadvantage to those with the least
education. The disadvantage is relatively smaller in countries like Sweden, Switzerland and
the Netherlands, all of which show the odds ratio closer to 1, as compared to countries like
Finland, Italy and Slovenia, where the odds ratio is far from 1.7

Hierarchical Linear Models
To assess whether cross-national differences in literacy gaps by educational attainment are
systematically related to between-country differences in between-school resource inequality,
we use two-level hierarchical linear models that utilize individual-level and country-level
data simultaneously (Bryk and Raudenbush 1992). In the HLM framework, literacy gaps
among people with different levels of education, which are estimated in individual-level
equations within a country, become dependent variables in country-level equations. Their
values are predicted by the Theil indices of between-school inequality in instructional
resources, class size and teachers’ experience and certification.

Specifically, in the individual-level equation, the literacy score for a respondent i in country
j is predicted as follows:

7Including the GDP per capita in the models hardly affected the coefficients of between-school resource inequalities or the odds ratios
of receiving training. Moreover, the net effects of the GDP per capita on countries’ mean literacy levels or on the slopes of educational
attainment were mostly non-significant. Therefore, we did not include the GDP per capita in the models.
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(1)

where β0j represents the average literacy score of those with less than high school (omitted
category of educational attainment) in country j, adjusted for other individual-level
characteristics included in the model. β1j is the slope of the dummy variable of college in
country j, which indicates the literacy gap between those with a college degree and those
with less than high school. Similarly, β2j indicates the literacy gap between those with high
school diplomas and those with less than high school; and rij is the individual-specific error.
The effects of other individual-level control variables, including gender, employment status
and parental education, are represented by β3j to βkj, centered around corresponding grand
means.

In order to examine how country-level variables influence the literacy gaps by educational
attainment, in country-level equations we model the slope of college (β1j) and the slope of
high school education (β2j) to be predicted by the Theil index of betweenschool inequality
and the odds ratio of receiving training. We do not allow the effects of other individual-level
variables, represented by βkj, to vary across countries. We estimate models separately for
each of four Theil indices of between-school inequality. The country-level equations are:

(2)

(3)

(4)

(5)

Results
Regression Models

Before presenting the HLM results, we first discuss results of regression models in Table 3,
estimated with the pooled data across all 19 countries to predict each of quantitative, prose
and document literacy skills by educational attainment; other individual-level characteristics
(gender, employment status and parental education); country dummy variables; and
interaction terms between each of the country dummy variables and each of two dummy
variables for educational attainment. Without controlling for any other independent
variables, Model 1 shows the gross differences in literacy skills between those with less than
high school (the reference category) and those with college education (dummy variable,
College) and between those with less than high school and those with high school (dummy
variable, High School). Because the United States is the reference country, a coefficient of
69.2 for High School in the analysis of document literacy skills means that the average score
of high school graduates in the United States is higher by 69.2 points than the average score
(209.9 points, as shown in the intercept) of those who did not graduate from high school.
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Similarly, the average score of those with a college degree is 104.7 points higher than that of
those with the least education. The results for quantitative and prose literacy skills are very
similar to those for document literacy.

A country dummy variable indicates the difference in the average score of those with less
than high school in the United States and those with less than high school in a specific
country. For example, those with less than high school in Belgium score 57 points higher in
document proficiency than their counterparts in the United States. The positive coefficients
of most country dummy variables indicate that the average score of those with less than high
school in the United States is lower than that of their counterparts in all countries except
Chile and Slovenia.

Interaction terms between each country dummy variable and the dummy variable College
indicate the extent to which the literacy gap between those with a college degree and those
with less than high school in a specific country is different from the corresponding literacy
gap in the United States. For example, the coefficient of College*Belgium (−49.2) means
that the literacy gap between the least and most educated in Belgium is smaller by 49 points
than the corresponding gap in the United States. Because the literacy gap between the least
and the most educated in the United States is 105 points (the coefficient of College), the
corresponding literacy gap in Belgium is 56 points (105–49). All coefficients of interaction
terms are negative and most are statistically significant (exceptions are Canada, Hungary
and Slovenia), indicating that the literacy gap between the least and most educated is largest
in the United States.

To further clarify the cross-national variation in literacy gaps by educational attainment, we
draw on the results of Model 1 to present figures that show the average scores of the three
educational groups within countries for document, quantitative and prose literacy skills,
respectively. Countries are sorted in descending order according to the size of the literacy
gap between the least and most educated. Figures 1–1 through 1–3 show a very similar order
of countries across all three literacy dimensions. The United States, Canada, Chile and
Slovenia show the widest gap, while Germany, Denmark and the Netherlands show the
narrowest. The figures reveal that for all three types of skills, the cross-national variation
stems mostly from between-country differences in the level of literacy skills among the least
educated. The difference across countries in the level of literacy skills among college
graduates is much smaller than the difference across countries among those with less than
high school. In short, the cross-national variation in the literacy gap by educational
attainment is due primarily to how countries differ in the level of literacy skills among the
least educated.

Model 2 shows the results when other individual-level characteristics are taken into account.
Controlling for those variables reduces the literacy gaps by educational attainment in the
United States, as indicated by the reduced effects of education (Table 3.) However,
comparing Model 1 and Model 2 shows that the interaction terms between country and
college degree and between country and high school degree change only slightly when
covariates are controlled. Moreover, although reduced, the interaction terms remain
significantly negative, confirming the relatively larger gap in the United States.

Hierarchical Linear Models
The results of our regression models have revealed considerable cross-national differences
in literacy gaps by educational attainment. To explore whether the cross-national differences
are related to between-country differences in between-school resource inequality, we now
discuss two-level hierarchical linear models. The basic conclusions that emerge from the
HLM results are very similar across the three literacy skills, although the magnitude of
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between-school inequality effects on the slopes of educational attainment is somewhat
different. Table 4 presents the HLM results for quantitative literacy skills.8

The second column in Table 4 shows the result for between-school inequality in
instructional resources. 9 The intercept (the average score for those with less than high
school) decreases by 21 points per .01 unit change in the Theil index of between-school
inequality in instructional resources. Recall that in Table 1, countries with the highest and
the lowest level of between-school inequality in instructional resources differ by .03 units in
the Theil index. Belgium (.008) and the Netherlands (.010) show the lowest level of
between-school inequality, while Chile (.037) and Italy (.036) show the highest level.
Therefore, the coefficient of −21 shown in Table 4 indicates that the average score of those
who did not graduate from high school is lower by about 63 points in countries with the
highest level of inequality compared to countries with the lowest level of inequality, all
other factors held constant. This means that countries with higher levels of between-school
inequality tend to show poorer literacy skills among the least educated.

Turning to the effect of between-school inequality on the slope of College, the effect is
positive and statistically significant, indicating that the literacy gap between the least and the
most educated tends to be larger in countries with higher levels of between-school inequality
in instructional resources. In regard to the magnitude of the effect, a .01-unit change in the
Theil index is associated with a 10-point increase in the college-degree effect, after
controlling for the odds ratio of receiving training. This means that the literacy gap between
the least and the most educated in countries with the highest level of between-school
inequality, such as Chile, is 30 points larger than the corresponding gap in countries with the
lowest level of between-school inequality, such as Belgium. The results for the variance
components (shown at the bottom of the table) indicate that two country-level variables, the
Theil index of between-school inequality of instructional resources and the odds ratio,
account for 63 percent of the variance of the intercept, 46 percent of the variance of the
college slope, and 64 percent of the variance of the high-school slope.

The third, fourth and fifth columns in Table 4 present the results for between-school
inequality in class size, teachers’ experience and teachers’ certification, respectively. There
is a consistent pattern in the effect of between-school inequality across all educational
resource measures, although the size of the effect differs. Regardless of the measures of
school resources, countries with a greater degree of between-school inequality tend to show
a lower level of quantitative literacy skills among the least educated (the effect of between-
school inequality on the intercept is negative). The effect of a college degree (i.e., literacy
gaps between those with less than high school and those with college education) becomes
stronger in countries with the greater degree of between-school inequality. Similarly, the
literacy gap between those with less than high school and those with high school education
increases as the degree of between-school inequality rises.

Finally, the effect of inequality in opportunity for adult education and training, as measured
by the odds ratio, merits attention. The odds ratio indicates the extent to which adults with
less than high school education receive adult training, as compared to their counterparts with
high school or college education. Across all the models in Table 4, the odds ratio is
positively associated with the intercept. This suggests that the literacy level of adults with
less than a high school education tends to be higher in countries where these individuals
have a greater likelihood, relative to their counterparts with higher levels of education, of

8The statistical tables of HLM models for document and prose literacy skills are available upon request.
9In this analysis, we excluded Denmark which is an outlier. Denmark shows the largest between-school inequality in school resources
(see Table 1), but it also shows one of the smallest gaps in literacy skills by educational attainment.
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receiving adult training. Moreover, the relationship between the odds ratio and the slope of
college degree (or the slope of high school degree) is significantly negative. This indicates
that literacy gaps by educational attainment tend to be smaller in countries that have greater
opportunities for adults with the least formal education (compared to those with higher
education) to receive adult education and training.

A Supplementary Analysis
Earlier, we pointed out a data problem: our school measures do not reflect conditions of
middle schools in the period when young adults in the IALS were enrolled in school, due to
the lack of school-level data during the 1980s. To address this limitation at least in part, we
conduct a supplementary analysis. Using data from middle schools in 14 countries that
participated in the 1980–81 Second International Mathematics Study, Stevenson and Baker
(1991) constructed several indicators in regard to the coverage of the mathematics
curriculum in each country. In particular, they calculated the standard deviations of a
number of mathematics items taught by teachers among different classrooms within nations.
A large standard deviation indicates a large degree of difference in the amount of instruction
across classrooms (or schools) within a given nation. We consider this measure to indicate a
degree of difference between schools in students’ educational experiences. Given the
unavailability of SIMS raw data, this measure is extremely valuable for gauging the degree
of between-school inequality during the early 1980s.10

Among all 14 countries covered in Stevenson and Baker’s study, only nine countries –
Belgium, Canada, Great Britain, Finland, Hungary, the Netherlands, New Zealand, Sweden
and United States – participated in IALS (five countries not in the IALS – France, Israel,
Japan, Luxembourg and Thailand). Considering the data limitation, we created a
dichotomous variable that simply separates countries with a high degree of between-school
differences in mathematics curriculum from those with a small degree. Only 5 of those 14
countries – England, Hungary, Israel (not included in our analysis), New Zealand and the
United States – had standard deviations above the average of all 14 countries. These
countries stand out because of their high degree of between-school differences in the amount
of curriculum taught. Therefore, among our 19 IALS countries, we grouped England,
Hungary, New Zealand and the United States together and separated them from the rest of
the IALS countries in our analysis. We added a fifth country, Chile, to this subgroup
because the substantial decentralization and privatization that characterized Chile’s
educational system during the 1980s likely resulted in considerable differences between
schools in the content and amount of curriculum taught (Keller 2001).

The last column in Table 4 shows how the dichotomous variable of between-school
differences in curriculum is associated with literacy disparities among young adults with
different levels of educational attainment. The general pattern is similar to that of the other
school resources measures. The five countries with a markedly high degree of between-
school difference in the amount of mathematics curriculum taught tend to have lower
average scores for the least educated compared to the rest of the countries, as the negative
effect on the intercept indicates. The literacy gaps by educational attainment tend to be
larger in these five countries compared to the rest of the countries, as the positive effects on
college degree and high school education suggest. The finding that the measure for
curriculum coverage behaves similarly to other measures of school resources in explaining
cross-national variation in literacy disparities by educational attainment confirms the
robustness of our study’s conclusions.

10The SIMS raw data seem to have been lost. Despite searching diligently, and contacting scholars who have used the data in the past,
we were not able to locate the original raw data.
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Conclusion
Our results reveal that although in all countries examined, more-educated individuals tend to
have higher levels of literacy skills than do less-educated individuals, countries significantly
vary in the degree of literacy gaps by educational attainment. The pattern of cross-national
difference is similar across prose, document and quantitative literacy skills. Our analyses,
furthermore, reveal that the major reason for the relatively larger literacy gap in some
countries such as the United States, Canada and Slovenia than others including Germany,
the Netherlands and Denmark is attributable primarily to the substantially lower level of
literacy skills among the least educated in the former countries. Cross-national variation in
the level of literacy skills among the most educated is not substantial.

Results from our hierarchical linear models show that the cross-national variation in literacy
gaps by educational attainment can be accounted for in part by between-country differences
in the levels of between-school inequality in educational resources. Countries with higher
levels of between-school inequality tend to show larger gaps in literacy skills between the
least and most educated. This basic conclusion is robust across the four school resource
measures we examined: instructional resources, class size, teachers’ experience and
teachers’ certification. In estimating the lingering effects of unequal schooling experiences
during childhood on the distribution of adult literacy skills, we relied on a sophisticated
multi-level modeling technique that takes into account the nested structure of the data
(individuals within countries). Moreover, we controlled for cross-national differences in the
opportunity of adult education and training that has turned out to be an important factor
affecting adults’ literacy skills.

Our finding, which highlights significant consequences of between-school inequality in
resources for adult literacy skills, suggests the importance of understanding how school
resources are unequally distributed within a country. Despite the commonly accepted
assumption that basic educational resources should be equally distributed across schools, in
reality, context-specific mechanisms can prevent equitable distribution. In this study, we
were not able to address specific mechanisms that lead to between-school inequality within
each country. Depending on contexts, several factors such as school funding systems and
residential segregation interact in a complex way to produce a specific degree of between-
school inequality within a country. A detailed analysis of a national case can provide better
understanding of specific mechanisms that underlie between-school inequality in the
country.

Our findings have particularly useful implications for U.S. researchers and policymakers.
U.S.-focused researchers can benefit from vigorously engaging with evidence of
comparative education (Baker 1994). Our result shows that for each of the three literacy
measures, young adults in the United States have a greater literacy gap by educational
attainment than their counterparts in any of the other 18 countries in the sample. Combined
with the underperformance of U.S. secondary students often found in international surveys
of student achievement (OECD 2001; Baker and LeTendre 2005), the largest disparity in
adult literacy skills highlights the seriousness of challenges that U.S. education faces. Our
finding also suggests that a comparably high level of inequality in resources and teacher
quality among U.S. secondary schools is responsible, to some extent, for the large disparity
in U.S. adult literacy skills. Therefore, achieving equal distribution of resources and teacher
quality across schools may contribute to students’ academic achievement and also adult
literacy skills.

Although we did not investigate the role of opportunities for adult learning as systematically
as we did between-school resource inequality, our results suggest that more equal
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opportunities for adult education and training among those with the least education should
help reduce literacy disparities between the more and the less educated. This is another area
in which researchers and policymakers must direct more attention. Providing more
opportunities for life-long learning and devising programs to facilitate participation of the
least educated in adult education and training should become high-priority goals. Enhancing
job opportunities for the less educated is also an important strategy for addressing
inequalities in literacy skills. As our empirical results show, being employed is significantly
associated with increased literacy skills. In the workplace, people are engaged in various
literacy activities which maintain and enhance their literacy skills. Having stable
employment may also facilitate workers to regularly participate in skills development
programs and training available.

We have found the macro-level relationship between unequal schooling experiences during
childhood and literacy disparities on the basis of cross-national, cross-sectional data. We are
not in a position to ascertain the causal relationship between the two. To establish that
connection, future research may benefit from well-designed longitudinal studies that follow
individuals from childhood to adulthood. Such a longitudinal design would provide data that
better support individual-level causal inferences regarding the lasting effects of childhood
schooling experiences on adult literacy skills.

Most IALS countries are economically developed; thus, we could not examine the
distribution of literacy skills across as wide a range of developing countries as we would
have liked.11 As Somers (2005) properly pointed out, developing countries are less likely to
participate in international surveys of literacy skills because overseeing these surveys
requires the allocation of economic and human resources. Data regarding literacy skills are
scarce in developing countries. Given that between-school inequality in educational
resources tends to be greater in developing countries than in developed countries
(Heyneman 1982, 1983), if we had been able to include more developing countries in our
analysis, we might have seen a stronger impact of between-school inequality on literacy
disparities. Future efforts to collect international comparative data on adult literacy skills
should pay special attention to attracting the participation of developing countries.

Finally, IALS participating countries are fairly similar culturally as well as economically.
No East Asian countries such as Japan, Korea or Taiwan participated in the IALS. The
omission of these countries is especially undesirable for comparative research on literacy
skills. School-age children in East Asian countries persistently outperform their counterparts
in other parts of the world in international assessments of academic achievement (OECD
2001). Moreover, highly standardized and centralized educational systems in East Asia have
rendered the degree of between-school resource inequality relatively small (Baker and
LeTendre 2005). If future studies examine how East Asian adults’ literacy levels compare
with those of adults in other countries, we may learn more about how schooling experiences
during childhood can have lasting consequences for adult literacy.
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Figure 1-1.
Document Literacy Gaps by Educational Attainment
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Figure 1-2.
Quantitative Literacy Gaps by Educational Attainment
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Figure 1-3.
Prose Literacy Gaps by Educational Attainment

Park and Kyei Page 19

Soc Forces. Author manuscript; available in PMC 2012 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Park and Kyei Page 20

Ta
bl

e 
1

C
ou

nt
ry

-L
ev

el
 V

ar
ia

bl
es

M
ea

n 
Sc

or
es

 o
f L

ite
ra

cy
a

T
he

il 
In

de
x 

(B
et

w
ee

n-
Sc

ho
ol

 In
eq

ua
lit

y)
O

dd
s R

at
io

 o
f R

ec
ei

vi
ng

T
ra

in
in

g 
(<

 H
ig

h 
Sc

ho
ol

 v
s.

H
ig

h 
Sc

ho
ol

 o
r 

H
ig

he
r)

d
C

ou
nt

ry
Q

ua
nt

ita
tiv

e
D

oc
um

en
t

Pr
os

e
In

st
ru

ct
io

na
l

R
es

ou
rc

es
b

C
la

ss
Si

ze
b

T
ea

ch
er

s'
E

xp
er

ie
nc

eb
T

ea
ch

er
s'

C
er

tif
ic

at
io

nc

B
el

gi
um

30
9 

(4
9)

30
4 

(4
4)

29
7 

(4
6)

.0
08

.0
15

.0
35

.0
43

.2
84

C
an

ad
a

28
4 

(5
6)

28
4 

(6
1)

28
4 

(5
3)

.0
22

.0
14

.0
77

N
A

.3
28

C
hi

le
20

8 
(6

8)
21

9 
(5

3)
21

9 
(5

5)
.0

37
.0

16
.0

69
.5

12
.2

59

C
ze

ch
 R

ep
ub

lic
31

2 
(5

3)
29

8 
(5

1)
28

3 
(4

1)
.0

10
.0

11
.0

36
.0

33
.4

29

D
en

m
ar

k
30

8 
(4

1)
30

9 
(4

0)
28

5 
(3

2)
.0

36
.0

15
.0

29
.0

59
.4

81

Fi
nl

an
d

30
1 

(4
2)

31
1 

(4
5)

30
8 

(4
0)

.0
16

.0
12

.0
29

.0
20

.1
68

G
er

m
an

y
30

3 
(4

3)
29

8 
(4

5)
29

0 
(4

6)
.0

20
.0

10
.0

70
.0

12
.4

73

G
re

at
 B

rit
ai

n
27

7 
(6

2)
28

1 
(6

1)
27

9 
(5

6)
.0

18
.0

16
.0

30
.0

60
.2

34

H
un

ga
ry

27
4 

(5
8)

25
6 

(5
6)

24
9 

(4
3)

.0
23

.0
76

.0
69

N
A

.2
77

Ir
el

an
d

26
9 

(6
3)

26
5 

(5
8)

27
3 

(5
4)

.0
27

.0
07

.0
33

.0
15

.3
23

Ita
ly

26
9 

(5
6)

26
1 

(5
3)

27
0 

(5
5)

.0
36

.0
10

.0
34

.0
85

.2
01

N
et

he
rla

nd
s

30
4 

(4
0)

30
5 

(3
8)

30
2 

(3
8)

.0
10

.0
07

.0
25

.0
27

.4
82

N
ew

 Z
ea

la
nd

28
2 

(5
5)

28
4 

(5
6)

28
8 

(5
1)

.0
19

.0
05

.0
54

.0
43

.3
99

N
or

w
ay

31
2 

(4
3)

31
7 

(4
4)

30
5 

(3
7)

.0
14

.0
26

.0
27

.0
13

.3
18

Po
la

nd
24

7 
(6

4)
23

8 
(6

6)
24

2 
(5

4)
.0

21
.0

16
.0

46
.0

13
.2

55

Sl
ov

en
ia

26
1 

(6
2)

25
2 

(5
8)

24
7 

(5
2)

.0
19

.0
12

.0
77

N
A

.2
10

Sw
ed

en
32

2 
(4

7)
32

5 
(4

5)
31

9 
(4

5)
.0

21
.0

08
.0

38
.0

07
.5

75

Sw
itz

er
la

nd
30

3 
(4

0)
29

9 
(4

2)
29

1 
(3

7)
.0

11
.0

19
.0

37
.0

48
.4

86

U
SA

28
4 

(6
3)

28
1 

(6
1)

28
5 

(5
9)

.0
29

.0
13

.0
53

.0
09

.2
85

a C
al

cu
la

te
d 

us
in

g 
19

94
–9

8 
In

te
rn

at
io

na
l A

du
lt 

Li
te

ra
cy

 S
ur

ve
y 

da
ta

. V
al

ue
s i

n 
pa

re
nt

he
se

s a
re

 st
an

da
rd

 d
ev

ia
tio

ns
.

b C
al

cu
la

te
d 

us
in

g 
19

95
 (o

r, 
if 

no
t a

va
ila

bl
e,

 1
99

9)
 d

at
a 

fr
om

 th
e 

Th
ird

 In
te

rn
at

io
na

l M
at

he
m

at
ic

s a
nd

 S
ci

en
ce

 S
tu

dy
.

c C
al

cu
la

te
d 

us
in

g 
20

00
 d

at
a 

fr
om

 th
e 

Pr
og

ra
m

 fo
r I

nt
er

na
tio

na
l S

tu
de

nt
 A

ss
es

sm
en

t.

d C
al

cu
la

te
d 

us
in

g 
19

94
–1

99
8 

In
te

rn
at

io
na

l A
du

lt 
Li

te
ra

cy
 S

ur
ve

y 
da

ta

N
A

: N
ot

 a
va

ila
bl

e

Soc Forces. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Park and Kyei Page 21

Ta
bl

e 
2

D
es

cr
ip

tiv
e 

St
at

is
tic

s o
f I

nd
iv

id
ua

l-L
ev

el
 V

ar
ia

bl
es

E
du

ca
tio

n 
%

Pa
re

nt
al

 E
du

ca
tio

n 
%

C
ou

nt
ry

Fe
m

al
e

%
E

m
pl

oy
ed

%
L

es
s T

ha
n

H
ig

h 
Sc

ho
ol

H
ig

h 
Sc

ho
ol

C
ol

le
ge

L
es

s T
ha

n
H

ig
h 

Sc
ho

ol
H

ig
h 

Sc
ho

ol
C

ol
le

ge
M

is
si

ng
N

B
el

gi
um

53
.6

84
.8

16
.9

32
.1

51
.0

44
.8

26
.2

21
.9

7.
1

42
0

C
an

ad
a

58
.0

68
.4

26
.8

35
.0

38
.2

49
.2

25
.5

19
.0

6.
3

92
2

C
hi

le
56

.0
57

.2
54

.8
25

.6
19

.6
73

.1
14

.1
6.

3
6.

6
92

5

C
ze

ch
 R

ep
ub

lic
60

.1
75

.9
37

.5
43

.0
19

.6
42

.5
37

.8
16

.8
2.

9
61

9

D
en

m
ar

k
49

.5
78

.0
16

.5
53

.5
30

.0
24

.3
49

.2
26

.1
0.

4
70

1

Fi
nl

an
d

50
.7

77
.6

13
.1

59
.4

27
.6

40
.7

31
.1

26
.0

2.
2

58
8

G
er

m
an

y
59

.4
63

.2
54

.7
27

.6
17

.7
70

.5
11

.0
10

.4
8.

1
49

2

G
re

at
 B

rit
ai

n
58

.6
71

.2
48

.7
24

.0
27

.4
68

.9
6.

4
13

.5
11

.3
91

4

H
un

ga
ry

55
.6

67
.2

20
.8

64
.6

14
.7

42
.7

44
.4

10
.3

2.
6

45
7

Ir
el

an
d

55
.0

65
.3

46
.3

32
.8

20
.9

70
.6

13
.3

8.
0

8.
0

47
3

Ita
ly

57
.5

71
.9

34
.8

49
.7

15
.5

72
.3

19
.4

8.
1

0.
1

69
0

N
et

he
rla

nd
s

54
.9

76
.0

29
.2

40
.4

30
.4

56
.3

23
.3

17
.5

2.
9

73
0

N
ew

 Z
ea

la
nd

59
.6

70
.4

45
.6

26
.9

27
.6

46
.5

13
.6

25
.4

14
.5

72
2

N
or

w
ay

51
.9

81
.1

9.
9

40
.2

49
.9

24
.9

42
.9

30
.2

2.
1

67
6

Po
la

nd
51

.8
69

.1
56

.1
26

.2
17

.7
72

.1
16

.4
9.

9
1.

7
59

9

Sl
ov

en
ia

54
.9

89
.1

22
.6

56
.8

20
.7

47
.7

39
.4

10
.4

2.
4

57
6

Sw
ed

en
50

.7
75

.2
10

.8
59

.9
29

.3
47

.3
26

.7
23

.5
2.

6
49

9

Sw
itz

er
la

nd
53

.6
76

.2
5.

9
63

.8
30

.3
23

.3
54

.9
19

.8
2.

0
84

5

U
SA

55
.4

79
.7

17
.1

39
.0

44
.0

15
.1

44
.4

34
.5

6.
0

49
8

To
ta

l
55

.3
73

.0
30

.6
41

.4
28

.0
49

.6
27

.9
17

.6
4.

9
12

,3
46

So
ur

ce
: 1

99
4–

98
 In

te
rn

at
io

na
l A

du
lt 

Li
te

ra
cy

 S
ur

ve
y.

Soc Forces. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Park and Kyei Page 22

Ta
bl

e 
3

R
eg

re
ss

io
n 

of
 L

ite
ra

cy
 S

ki
lls

 o
n 

C
ou

nt
ry

 In
di

ca
to

rs
 a

nd
 In

di
vi

du
al

 C
ha

ra
ct

er
is

tic
s

D
oc

um
en

t L
ite

ra
cy

Q
ua

nt
ita

tiv
e 

L
ite

ra
cy

Pr
os

e 
L

ite
ra

cy

M
od

el
 1

M
od

el
 2

M
od

el
 1

M
od

el
 2

M
od

el
 1

M
od

el
 2

In
te

rc
ep

t
20

9.
92

**
*

20
0.

03
**

*
21

9.
36

**
*

21
3.

34
**

*
22

3.
87

**
*

21
1.

68
**

*

Ed
uc

at
io

n

  H
ig

h 
sc

ho
ol

69
.1

6*
**

56
.0

5*
**

62
.1

8*
**

51
.3

3*
**

58
.4

7*
**

48
.8

9*
**

  C
ol

le
ge

10
4.

73
**

*
88

.7
9*

**
10

2.
74

**
*

88
.6

3*
**

94
.5

4*
**

80
.9

6*
**

C
ou

nt
ry

  B
el

gi
um

57
.3

8*
**

56
.3

3*
**

51
.5

9*
*

49
.7

2*
*

35
.1

1*
34

.5
0*

  C
an

ad
a

37
.8

3*
36

.3
8*

26
.4

2
25

.2
4

28
.0

1
26

.6
1

  C
hi

le
−
14

.1
2

13
.3

9
−
42

.1
9*

*
−
42

.6
3*

*
30

.0
2*

−
28

.5
7*

  C
ze

ch
 R

ep
ub

lic
66

.2
7*

**
60

.3
7*

**
69

.3
4*

**
62

.7
9*

**
38

.3
4*

*
35

.5
5*

*

  D
en

m
ar

k
67

.7
6*

**
59

.9
1*

**
61

.5
1*

**
54

.2
1*

*
34

.0
7*

*
29

.8
8*

  F
in

la
nd

63
.4

6*
**

57
.7

6*
**

49
.8

7*
*

44
.1

0*
52

.6
5*

**
49

.2
7*

**

  G
er

m
an

y
76

.4
6*

**
76

.4
6*

**
74

.4
2*

**
73

.5
4*

**
53

.1
0*

**
53

.0
7*

**

  G
re

at
 B

rit
ai

n
53

.6
1*

**
54

.3
0*

**
40

.3
9*

*
40

.3
4*

37
.3

3*
**

37
.3

7*
*

  H
un

ga
ry

8.
76

8.
76

8.
44

7.
08

−
6.

65
−
7.

55

  I
re

la
nd

27
.3

9*
29

.7
3*

21
.7

6
22

.8
9

21
.8

8^
24

.3
4^

  I
ta

ly
18

.8
6

17
.8

0
14

.0
7

11
.7

5
6.

10
6.

17

  N
et

he
rla

nd
s

68
.2

3*
**

66
.9

0*
**

59
.0

6*
**

57
.0

4*
**

48
.0

7*
**

47
.5

2*
**

  N
ew

 Z
ea

la
nd

39
.2

6*
*

38
.5

6*
*

30
.2

6*
28

.7
3^

32
.5

5*
*

32
.3

8*
*

  N
or

w
ay

71
.6

6*
**

65
.2

8*
**

59
.9

9*
**

54
.0

3*
*

49
.7

7*
**

46
.1

4*
**

  P
ol

an
d

3.
06

1.
65

2.
84

0.
16

−
4.

67
−
4.

54

  S
lo

ve
ni

a
−
6.

72
−
11

.4
9

−
10

.0
8

−
15

.7
9

23
.3

6^
−
25

.5
5*

  S
w

ed
en

84
.7

8*
**

81
.2

4*
**

74
.8

1*
**

69
.8

6*
**

59
.6

2*
**

59
.0

1*
**

  S
w

itz
er

la
nd

49
.9

7*
*

44
.3

5*
*

56
.2

6*
**

52
.0

2*
*

31
.7

9*
26

.7
7*

H
ig

h 
Sc

ho
ol

 *
 C

ou
nt

ry

Soc Forces. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Park and Kyei Page 23

D
oc

um
en

t L
ite

ra
cy

Q
ua

nt
ita

tiv
e 

L
ite

ra
cy

Pr
os

e 
L

ite
ra

cy

M
od

el
 1

M
od

el
 2

M
od

el
 1

M
od

el
 2

M
od

el
 1

M
od

el
 2

  B
el

gi
um

−
44

.0
8*

−
36

.8
4*

−
40

.1
5^

−
34

.4
9^

−
36

.3
9*

−
30

.5
7^

  C
an

ad
a

−
22

.4
2

−
16

.2
4

−
11

.0
1

−
7.

13
−
19

.8
9

−
14

.2
2

  C
hi

le
−
26

.3
7^

−
17

.1
7

−
6.

21
2.

01
−
10

.0
2

−
4.

08

  C
ze

ch
 R

ep
ub

lic
−
38

.2
5*

*
−
29

.4
0*

−
29

.0
9*

−
20

.3
3

−
29

.5
4*

−
24

.8
7*

  D
en

m
ar

k
−
39

.3
0*

−
31

.0
7*

−
35

.4
0^

−
28

.3
8

−
33

.5
5*

−
28

.9
9*

  F
in

la
nd

−
31

.8
3*

−
22

.3
9

−
30

.8
3^

−
22

.8
9

−
28

.0
1*

−
22

.1
2^

  G
er

m
an

y
−
52

.3
7*

**
−
41

.3
6*

*
−
48

.4
7*

*
−
38

.7
3*

−
41

.6
0*

*
−
33

.5
1*

  G
re

at
 B

rit
ai

n
−
40

.7
4*

−
32

.5
3*

−
31

.5
2^

−
26

.3
6

−
31

.8
4*

−
24

.2
1^

  H
un

ga
ry

−
29

.1
0^

−
23

.2
4

−
9.

02
−
4.

94
−
22

.2
3

−
17

.4
5

  I
re

la
nd

−
22

.6
6

−
15

.8
2

−
13

.7
7

−
8.

13
−
13

.4
4

−
9.

19

  I
ta

ly
−
23

.6
3

−
15

.8
5

−
12

.6
2

−
5.

69
−
4.

31
1.

00

  N
et

he
rla

nd
s

−
38

.0
2*

*
−
31

.0
4*

−
34

.5
4*

−
28

.6
4^

−
25

.6
6^

−
20

.8
0

  N
ew

 Z
ea

la
nd

−
16

.0
4

−
8.

43
−
11

.5
0

−
4.

59
−
11

.8
3

−
8.

19

  N
or

w
ay

−
45

.4
7*

*
−
37

.9
3*

*
−
42

.9
3*

−
37

.1
7*

−
38

.1
4*

*
−
32

.7
7*

  P
ol

an
d

−
22

.3
3

−
13

.7
8

−
14

.2
8

−
6.

42
−
16

.5
−
11

.0
7

  S
lo

ve
ni

a
−
16

.9
1

−
9.

97
−
6.

69
−
0.

66
−
9.

74
−
4.

50

  S
w

ed
en

−
43

.1
8*

−
33

.5
7*

−
40

.0
5*

−
30

.9
7^

−
27

.2
8^

−
22

.1
3

  S
w

itz
er

la
nd

−
32

.1
9^

−
26

.4
7

−
36

.9
7*

−
33

.1
1*

−
27

.8
1^

−
21

.7
7^

C
ol

le
ge

 *
 C

ou
nt

ry

  B
el

gi
um

−
49

.2
1*

*
−
44

.5
6*

*
−
42

.0
5*

−
37

.4
9*

−
33

.8
8*

−
29

.5
4^

  C
an

ad
a

−
24

.8
7

−
20

.9
8

−
24

.3
9

−
21

.5
6

−
28

.8
2

−
24

.1
7

  C
hi

le
−
28

.6
7*

−
22

.2
2

−
0.

32
5.

87
−
11

.4
8

−
5.

92

  C
ze

ch
 R

ep
ub

lic
−
49

.5
1*

**
−
41

.5
7*

*
−
44

.9
3*

*
−
36

.6
6*

−
45

.6
3*

**
−
39

.4
1*

*

  D
en

m
ar

k
−
54

.2
3*

*
−
45

.1
5*

*
−
60

.8
6*

*
−
52

.6
1*

*
−
50

.1
2*

**
−
43

.6
0*

*

  F
in

la
nd

−
45

.3
0*

*
−
35

.6
1*

−
52

.4
3*

*
−
43

.6
2*

−
43

.3
6*

*
−
35

.9
0*

  G
er

m
an

y
−
63

.4
3*

**
−
55

.1
2*

**
−
67

.1
3*

**
−
59

.2
8*

*
−
48

.8
3*

**
−
42

.2
8*

*

Soc Forces. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Park and Kyei Page 24

D
oc

um
en

t L
ite

ra
cy

Q
ua

nt
ita

tiv
e 

L
ite

ra
cy

Pr
os

e 
L

ite
ra

cy

M
od

el
 1

M
od

el
 2

M
od

el
 1

M
od

el
 2

M
od

el
 1

M
od

el
 2

  G
re

at
 B

rit
ai

n
−
47

.0
4*

**
−
39

.9
4*

*
−
41

.0
7*

*
−
35

.7
1*

−
38

.5
8*

**
−
31

.1
1*

*

  H
un

ga
ry

−
26

.3
2

−
23

.4
7

−
11

.3
8

−
8.

95
−
31

.9
9*

−
29

.5
3^

  I
re

la
nd

−
44

.2
3*

*
−
39

.9
6*

*
−
40

.1
3*

−
36

.1
0*

−
36

.4
6*

*
−
32

.6
8*

  I
ta

ly
−
42

.0
0*

*
−
35

.4
4*

−
36

.7
7*

−
29

.3
1^

−
23

.1
2^

−
18

.0
5

  N
et

he
rla

nd
s

−
59

.3
9*

**
−
53

.3
0*

**
−
54

.6
5*

*
−
49

.4
9*

*
−
43

.2
4*

**
−
37

.2
3*

*

  N
ew

 Z
ea

la
nd

−
41

.8
8*

*
−
34

.8
0*

*
−
42

.9
0*

*
−
36

.7
4*

−
37

.9
1*

*
−
32

.1
8*

*

  N
or

w
ay

−
50

.9
0*

*
−
43

.5
1*

*
−
50

.1
1*

*
−
43

.3
3*

−
46

.1
1*

**
−
40

.9
7*

*

  P
ol

an
d

−
36

.1
1*

−
29

.3
8^

−
35

.9
4*

−
28

.1
9

−
28

.6
5*

−
25

.1
3^

  S
lo

ve
ni

a
−
14

.3
7

−
8.

23
−
7.

70
−
0.

33
−
7.

76
−
3.

59

  S
w

ed
en

−
54

.8
3*

**
−
47

.4
8*

*
−
52

.9
5*

*
−
45

.0
6*

*
−
35

.8
0*

*
−
31

.6
5*

  S
w

itz
er

la
nd

−
47

.9
2*

*
−
42

.2
5*

*
−
62

.4
5*

**
−
59

.6
5*

**
−
46

.9
8*

*
−
37

.5
9*

Fe
m

al
e

2.
42

−
3.

89
^

11
.4

0*
**

Em
pl

oy
ed

13
.4

0*
**

14
.2

3*
**

9.
27

**

Pa
re

nt
al

 E
du

ca
tio

n 
(r

ef
er

en
ce

 =
 <

 h
ig

h 
sc

ho
ol

)

  H
ig

h 
sc

ho
ol

14
.7

7*
**

10
.3

5*
*

9.
22

*

  C
ol

le
ge

13
.3

9*
*

10
.8

8*
*

14
.5

9*
**

  M
is

si
ng

13
.8

5*
−
12

.3
9^

−
10

.1

R
2

.3
2

0.
35

.3
3

0.
35

.3
2

0.
34

N
 =

 1
2,

34
6

^ p 
< 

.1
0

* p 
< 

.0
5

**
p 

< 
.0

1

**
* p 

< 
.0

01
 (t

w
o-

ta
ile

d 
te

st
s)

Soc Forces. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Park and Kyei Page 25

Ta
bl

e 
4

H
ie

ra
rc

hi
ca

l L
in

ea
r M

od
el

in
g 

Es
tim

at
es

 o
f B

et
w

ee
n-

Sc
ho

ol
 In

eq
ua

lit
y 

Ef
fe

ct
s o

n 
Q

ua
nt

ita
tiv

e 
Li

te
ra

cy
 G

ap
s b

y 
Ed

uc
at

io
na

l A
tta

in
m

en
t

C
ou

nt
ry

's
 d

eg
re

e 
of

 b
et

w
ee

n-
sc

ho
ol

 in
eq

ua
lit

y 
in

:

In
st

ru
ct

io
na

l
R

es
ou

rc
es

a
C

la
ss

 S
iz

ea
T

ea
ch

er
s'

E
xp

er
ie

nc
ea

T
ea

ch
er

s'
C

er
tif

ic
at

io
nb

A
m

ou
nt

 o
f

C
ur

ri
cu

lu
m

 T
au

gh
tc

St
ud

en
t-L

ev
el

 E
qu

at
io

n 
(e

ffe
ct

s o
f o

th
er

 st
ud

en
t-l

ev
el

 v
ar

ia
bl

es
 a

re
 n

ot
 sh

ow
n)

In
te

rc
ep

t
25

4.
20

1 
(3

.3
38

)*
**

25
5.

68
3 

(5
.0

93
)*

**
25

5.
82

3 
(4

.2
54

)*
**

26
0.

49
6 

(4
.0

80
)*

**
25

5.
77

7 
(4

.6
63

)*
**

C
ol

le
ge

57
.2

59
 (2

.9
84

)*
**

56
.4

63
 (3

.0
83

)*
**

56
.2

67
 (2

.7
18

)*
**

52
.7

74
 (2

.8
78

)*
**

56
.2

43
 (2

.9
51

)*
**

H
ig

h 
sc

ho
ol

35
.1

37
 (2

.0
39

)*
**

34
.6

80
 (2

.5
21

)*
**

34
.5

39
 (2

.2
22

)*
**

32
.3

86
 (2

.5
54

)*
**

34
.5

73
 (2

.3
89

)*
**

C
ou

nt
ry

-L
ev

el
 E

qu
at

io
n

Ef
fe

ct
s o

n 
th

e 
In

te
rc

ep
t

   
 In

st
ru

ct
io

na
l r

es
ou

rc
es

−
20

.8
93

 (
7.

14
6)

*

   
 C

la
ss

 si
ze

−
1.

89
8 

(1
.4

25
)

   
 T

ea
ch

er
s' 

ex
pe

rie
nc

e
−
7.

68
7 

(2
.9

69
)*

   
 T

ea
ch

er
s' 

ce
rti

fic
at

io
n

−
15

.2
02

 (
2.

03
7)

**
*

   
 A

m
ou

nt
 o

f c
ur

ric
ul

um
−
24

.0
30

 (
13

.7
18

)^

   
 O

dd
s r

at
io

 o
f r

ec
ei

vi
ng

 tr
ai

ni
ng

 (<
 h

ig
h 

sc
ho

ol
 v

s. 
hi

gh
 sc

ho
ol

 o
r h

ig
he

r)
12

.1
90

 (4
.4

21
)*

17
.4

42
 (4

.4
11

)*
*

16
.0

94
 (3

.9
86

)*
*

12
.5

12
 (3

.3
63

)*
*

15
.5

50
 (3

.9
02

)*
*

Ef
fe

ct
s o

n 
th

e 
Sl

op
e 

of
 C

ol
le

ge

   
 In

st
ru

ct
io

na
l r

es
ou

rc
es

10
.4

28
 (4

.6
04

)*

   
 C

la
ss

 si
ze

2.
80

6 
(1

.1
22

)*

   
 T

ea
ch

er
s' 

ex
pe

rie
nc

e
5.

29
3 

(1
.8

72
)*

   
 T

ea
ch

er
s' 

ce
rti

fic
at

io
n

7.
68

9 
(1

.5
17

)*
**

   
 A

m
ou

nt
 o

f c
ur

ric
ul

um
16

.8
93

 (8
.5

41
)^

   
 O

dd
s r

at
io

 o
f r

ec
ei

vi
ng

 tr
ai

ni
ng

 (<
 h

ig
h 

sc
ho

ol
 v

s. 
hi

gh
 sc

ho
ol

 o
r h

ig
he

r)
−
7.

14
4 

(3
.1

32
)*

−
9.

86
4 

(3
.1

38
)*

*
−
9.

24
9 

(2
.9

38
)*

*
−
6.

79
0 

(2
.4

74
)*

−
8.

83
0 

(2
.8

86
)*

*

Ef
fe

ct
s o

n 
th

e 
Sl

op
e 

of
 H

ig
h 

Sc
ho

ol

   
 In

st
ru

ct
io

na
l r

es
ou

rc
es

10
.8

20
 (2

.6
23

)*
*

   
 C

la
ss

 si
ze

0.
78

7 
(1

.3
35

)

   
 T

ea
ch

er
s' 

ex
pe

rie
nc

e
3.

63
5 

(1
.3

97
)*

Soc Forces. Author manuscript; available in PMC 2012 March 1.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Park and Kyei Page 26

C
ou

nt
ry

's
 d

eg
re

e 
of

 b
et

w
ee

n-
sc

ho
ol

 in
eq

ua
lit

y 
in

:

In
st

ru
ct

io
na

l
R

es
ou

rc
es

a
C

la
ss

 S
iz

ea
T

ea
ch

er
s'

E
xp

er
ie

nc
ea

T
ea

ch
er

s'
C

er
tif

ic
at

io
nb

A
m

ou
nt

 o
f

C
ur

ri
cu

lu
m

 T
au

gh
tc

   
 T

ea
ch

er
s' 

ce
rti

fic
at

io
n

5.
35

0 
(0

.9
23

)*
**

   
 A

m
ou

nt
 o

f c
ur

ric
ul

um
11

.3
85

 (6
.0

51
)^

   
 O

dd
s r

at
io

 o
f r

ec
ei

vi
ng

 tr
ai

ni
ng

 (<
 h

ig
h 

sc
ho

ol
 v

s. 
hi

gh
 sc

ho
ol

 o
r h

ig
he

r)
−
3.

57
9 

(2
.1

58
)

−
6.

64
0 

(1
.9

36
)*

*
−
6.

02
8 

(2
.0

59
)*

−
4.

67
9 

(1
.7

84
)*

−
5.

73
0 

(1
.7

91
)*

*

V
ar

ia
nc

e 
C

om
po

ne
nt

s

In
te

rc
ep

t
37

0.
0

60
7.

1
40

2.
8

32
2.

7
49

5.
1

   
 %

 o
f V

ar
ia

nc
e 

ex
pl

ai
ne

d
63

38
59

67
50

C
ol

le
ge

18
8.

1
22

2.
4

13
4.

5
12

8.
2

18
0.

0

   
 %

 o
f V

ar
ia

nc
e 

ex
pl

ai
ne

d
46

38
62

58
50

H
ig

h 
Sc

ho
ol

64
.3

12
8.

6
83

.9
99

.9
10

5.
3

   
 %

 o
f V

ar
ia

nc
e 

ex
pl

ai
ne

d
64

26
52

42
40

N
ot

e:
 D

en
m

ar
k 

is
 e

xc
lu

de
d 

fr
om

 th
e 

an
al

ys
is

 o
f i

ns
tru

ct
io

na
l r

es
ou

rc
es

. T
hr

ee
 c

ou
nt

rie
s –

 C
an

ad
a,

 H
un

ga
ry

 a
nd

 S
lo

ve
ni

a 
– 

ar
e 

ex
cl

ud
ed

 fr
om

 th
e 

an
al

ys
is

 o
f t

ea
ch

er
s’

 c
er

tif
ic

at
io

n.
 V

al
ue

s i
n 

pa
re

nt
he

se
s

ar
e 

ro
bu

st
 st

an
da

rd
 e

rr
or

s.

a Th
e 

co
ef

fic
ie

nt
 in

di
ca

te
s c

ha
ng

e 
in

 th
e 

de
pe

nd
en

t v
ar

ia
bl

e 
pe

r .
01

 u
ni

t c
ha

ng
e 

in
 th

e 
Th

ei
l i

nd
ex

.

b Th
e 

co
ef

fic
ie

nt
 in

di
ca

te
s c

ha
ng

e 
in

 th
e 

de
pe

nd
en

t v
ar

ia
bl

e 
pe

r .
1 

un
it 

ch
an

ge
 in

 th
e 

Th
ei

l i
nd

ex
.

c Th
is

 is
 a

 d
ic

ho
to

m
ou

s v
ar

ia
bl

e 
th

at
 d

is
tin

gu
is

he
s C

hi
le

, G
re

at
 B

rit
ai

n,
 H

un
ga

ry
, N

ew
 Z

ea
la

nd
 a

nd
 th

e 
U

ni
te

d 
St

at
es

 fr
om

 th
e 

re
st

 o
f t

he
 c

ou
nt

rie
s.

^ p 
< 

.1
0

* p 
< 

.0
5

**
p 

< 
.0

1

**
* p 

< 
.0

01
 (t

w
o-

ta
ile

d 
te

st
s)

Soc Forces. Author manuscript; available in PMC 2012 March 1.


