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Achievement...

U.S. 9- and 13-year-olds performed at a level higher
than most of their peers in other countries in reading,
roughly the same in science, and lower in mathematics.

In eighth grade, boys and girls in the United States
performed at roughly the same levels in mathematics
and science. Internationally, where gender gaps did
exist, they tended to favor boys in mathematics and
science, and girls in reading.

Adults in the United States with only a high school
diploma had weaker literacy skills than their
counterparts in other countries studied. Approximately
one-fifth of U.S. high school graduates with no
postsecondary education were unable to perform
beyond the most basic literacy tasks.

Enrollment and completion rates...

The United States has one of the highest percentages of
25- to 64-year-olds who have completed secondary
education.

At 35 percent, the enroliment rate of U.S. 18- to 21-year-
olds in tertiary (higher) education surpassed that of all
other countries but Canada, whose enrollment was 40
percent.

Labor market outcomes...

Over three-fourths of 25- to 64-year-olds with an upper
secondary education participated in the labor force in
all countries studied, with the United States falling in
the low to middle range compared to other countries.
Participation rates for those who had completed upper
secondary education were much higher than for those
who had not, particularly in the G-7 countries.

Upper secondary graduates have substantially higher
earnings than those who did not complete a secondary
education. The biggest earnings differential was seen
in the United States, where those without a high school
diploma earned about 64 percent of the salaries earned
by those with a high school diploma.

Financial resources and expenditures...

The United States allocated 3.8 percent of GDP on
elementary and secondary education, ranking below
Sweden, Canada, Switzerland, France, and the United
Kingdom, and above Australia, Italy, Spain, Japan,
Germany, and Korea.

The United States had the highest per-pupil
expenditures of the G-7 countries in 1993, but was
below all other countries except France and the United
Kingdom in the percentage of current expenditures
spent on staff compensation.

Classroom, student, and teacher
characteristics...

Across most industrialized nations, the range of
student/teacher ratios is wide at both the elementary
and secondary level. The United States has a higher-
than-average student/teacher ratio for the other G-7
countries.

Schools in the United States allocated as much or more
instructional time than most other countries in terms of
overall hours of education, minutes of subject
instruction in mathematics and science per week, and
frequency of lessons.

The United States had a greater incidence of child
poverty than its G-7 counterparts. One-fifth of all U.S.
children lived in poverty after the effect of government
taxes and transfers in 1991, compared with just over 13
percent in Canada, about 10 percent in the United
Kingdom, and less than 7 percent in France.

The majority of elementary and secondary school
teachers in the United States and in most other G-7
nations are female. However, in Germany and Japan,
approximately three-quarters of secondary school
teachers are male. While it takes 15 to 17 years of
education to become a teacher in most nations,
Germany and Japan maintain more extensive
mentoring and training systems for new teachers than
the United States.

Highlights









Introduction

INTERNATIONAL ELEMENTARY AND SECONDARY EDUCATION

Chapter Introduction

In recent years, public concern over the academic standing of U.S. students relative to students in
other countries has increased dramatically. Much of this concern is due to the results of recent
comparative reports that show U.S. students lagging behind their international classmates,
especially in mathematics. International assessments of academic achievement provide important
benchmarks to measure the progress of U.S. students, yet these studies often fail to explain the
differences in achievement across countries. We are interested in not only how well U.S. students
perform on achievement tests relative to their counterparts in other nations, but how different
their education is in all respects. For example, we often hear people explain the low U.S. test
scores by saying that the students in the United States represent a more diverse population: there
are more different languages spoken in the United States, and we have higher poverty rates than
other major industrialized nations. But how much truth is in this type of statement?

This report will examine the elementary and secondary school system in the United States relative
to the education systems in 11 other countries. It will attempt to answer questions such as:

O Are there more children in poverty in the United States than in other countries?

[ What percentage of students speak a language other than English at home and how
does this compare to other countries?

U Do teachers receive the same amount of training in the United States as in other
countries?

[ Does the United States spend the same amount of money on education as other
countries?

U How do U.S. students compare to students in other countries in reading, mathematics,
and science?

U How literate are our adults who have a high school diploma compared to adults in
other countries with similar education backgrounds?

U How well does a high school education prepare U.S. students to enter the work force?

Do our high schools do better or worse than equivalent schools in other countries?

Finally, this report will try to connect selected educational inputs, such as teacher training and
educational expenditures, to student outcomes, such as achievement and labor force participation.
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Background

The need to compete effectively in the international marketplace has convinced U.S. business,
economic, and political leaders of the importance of understanding the education systems of
other industrialized nations. Studying how other countries educate their citizens provides
insight into the competitiveness of those nations, as well as a benchmark for comparing our own
education system.

Data published over the last decade have shown the United States to be lacking compared with
other countries in some areas of school performance, particularly at the higher grade levels.
While U.S. students perform reasonably well at the 4th-grade level, especially in reading,
mathematics and science scores at the secondary school level have raised some concerns.
Subsequent to several reports published in 1990, the nation’s governors established the National
Education Goals, which included two goals relevant to international competitiveness:

U “By the year 2000, United States students will be first in the world in mathematics and
science achievement;” and

U “By the year 2000, every adult American will be literate and will possess the knowledge
and skills necessary to compete in a global economy and exercise the rights and
responsibilities of citizenship.”

Elementary and secondary education is the backbone of every nation’s education system. These
levels educate all persons from approximately age 6 through age 16, and for some students it is
the only education they receive. Many early childhood and postsecondary school programs
charge tuition fees or have admission standards. Elementary and secondary education is
available free of charge and attendance is mandatory for all children of certain ages in each
country discussed in this report. The success of the U.S. elementary/secondary education
system as compared to other countries has implications for our economic and technological
competitiveness in the global marketplace.

To provide a broader perspective on these issues, the United States has participated in the
Organization of Economic Cooperation and Development’s (OECD’s) Indicators of National
Education Systems (INES) Project and several major international assessments. The latter
include the Third International Mathematics and Science Study (TIMSS), the Reading Literacy
Study, and the International Adult Literacy Survey (IALS).

The OECD has published five comprehensive reports of education indicators to date called
Education at a Glance." The National Center for Education Statistics (NCES) has also used the
information collected by these projects and studies to support the Center’s international
statistics program. OECD data have been reported in regular publications such as The Condition
of Education and used recently in such special publications as Education in States and Nations and
Education Indicators: An International Perspective. These publications have encompassed the full
scope of education from early childhood through postsecondary and adult education. They
have not, however, focused specifically on a particular education sector. This report addresses
this gap by comparing the U.S. elementary and secondary education sector with that in other
developed nations.

1he fifth report, Education at a Glance: OECD Indicators, 1997, was published while this report was in review, so most of the data included in this report come from the 1996 edition.
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Purpose of This Report

This report attempts to analyze the role of elementary and secondary schools in preparing
students either to continue their education or to enter the labor force and become productive,
literate citizens. Unlike many international publications that provide information about the
entire education system from early childhood through tertiary education, the focus here is solely
on elementary and secondary education, the equivalent of U.S. grades 1 through 12. While
previous OECD and NCES publications have presented much of these data in an indicator
format using bullets and tables, this report attempts to tell a story about the elementary and
secondary school systems in the United States, as compared to those in other major
industrialized nations. The story is told in four chapters, each focusing on a particular aspect of
the elementary and secondary school system. It ends with an examination of the links between
educational inputs and outputs and the relative success of the U.S. elementary and secondary
education system compared to that of other countries. Some trends and regional differences are
examined within countries and comparisons are made among 12 major industrialized nations.

Organization of the Report

The balance of this report is divided into four chapters, a conclusion, a technical appendix and
supplemental tables. The first two chapters describe inputs into the elementary/secondary
education system: Student, Teacher, and Classroom Characteristics and Education Resources and
Expenditures. Chapter 2 describes the background characteristics of students, such as poverty
level and language skills; teacher characteristics, such as training time and gender distribution;
and school characteristics, such as time students spend in the classroom and student/teacher
ratios. Chapter 3 focuses on the financial inputs countries provide for their education systems,
and compares these inputs across countries. These financial inputs include expenditures relative
to GDP, expenditures per student, and teacher salaries. Examining what the students and
teachers bring to the classroom along with the financial resources of an education system
provides a context to examine some of the outcomes described in chapters 3 and 4.

The next two chapters analyze the outputs of elementary and secondary education systems:
Student Achievement and Labor Market and Other Outcomes. Chapter 4 analyzes the results of
recent international assessments in mathematics, science, and reading, compares them across
countries, and relates them to certain teaching practices and student attitudes. Chapter 5
examines the success of the elementary and secondary education system in preparing students
either to continue their education beyond secondary school or to enter the labor force. It analyzes
unemployment rates and relative salaries of secondary school graduates across the different
countries and also compares the relative success of women and men in each of the countries. In
addition, this chapter examines adult literacy scores of persons with an upper secondary education
and compares them to those of persons who attained different levels of education to determine how
well elementary and secondary schools prepare students to become functionally literate adults.

Finally, the conclusion attempts to draw links between the inputs described in chapters 2 and 3
and the outputs analyzed in chapters 4 and 5, and tries to answer the question “What matters?”
Different contextual and financial inputs are correlated with achievement scores and education
and labor market outcomes to determine whether certain factors appear related to these outcomes.
Following the conclusion are the appendices describing the technical aspects of the data and the
analyses performed. In addition, data tables of percentages, means, and frequencies with their
appropriate standard errors are included as an appendix. Each chapter has been supplemented
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with graphical representations of the data, but the statistical tables are presented exclusively in
the appendix. In addition, as described below, this report focuses on only 12 countries, thus
only their data appear in the body of the text. The appendix tables, however, include data for
other countries that participated in the relevant surveys. Finally, this report includes an index
for those persons wishing to concentrate on a particular issue.

Data

The data analyzed in this report come primarily from the Organization for Economic Cooperation
and Development (OECD). Much of the data in the tables were reported in the 1996 OECD
publication Education at a Glance: OECD Indicators; other tables were created from OECD’s
unpublished survey data. OECD collects data from 29 member countries; the U.S. data were
generated by NCES. The majority of the achievement data came from two sources: the Third
International Mathematics and Science Study (TIMSS) and the International Assessment of
Educational Progress (IAEP). These data are discussed in more detail in chapter 3. In addition,
data on adult literacy came from the International Adult Literacy Survey (IALS) conducted in 1994.

Countries selected for study in this report include the “Group of Seven” (G-7) countries as well
as five other major industrialized nations. The G-7 countries are recognized as the world’s
major industrialized economies and include the United States, Canada, Japan, France, Germany,
Italy, and the United Kingdom. These countries are relatively similar to one another in terms of
economic development, and are primary commercial competitors with the United States. In
addition to these countries, this report also compares the United States to Australia, Korea,
Spain, Sweden, and Switzerland. These five countries were chosen for several reasons, such as
the availability of data, variation of types of education systems, range of findings,? and the size
and economic competitiveness of these nations as compared to the United States. All 12
countries are shown in the figures whenever possible. When data are unavailable for a
particular country, that country is omitted from the graph and the reason is footnoted.

All statements in this report have been tested for statistical significance. T-tests were used
primarily, with Bonferroni adjustments made as needed. Any statement comparing one country
to another or one subgroup to another must show statistical significance at the 0.05 level. Any
comparison that did not meet this test of significance is referred to as “approximately equal” or
“showing no differences” or is simply not included in a list of countries or subgroups that were
higher or lower than the referent country or subgroup on that particular measure. A more
detailed description of these statistical tests can be found in the technical appendix.

Zrgr example, one of the reasons Korea was selected was because Korean students consistently show high levels of achievement in all subjects.
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Student, Teacher, and
Classroom Characteristics

Chapter

The question of “what matters” in U.S. education has taken on an international perspective. Faced
with recent reports that show some grades of U.S. students lagging behind their international
classmates in several subjects, researchers, educators, and policy makers are interested in
identifying the factors that account for this gap in achievement. This chapter explores some of the
contextual “inputs” that may be related to educational outcomes and may contribute to differences
in student performance across countries. Comparative data are presented on the language skills
and poverty levels of students, the training time and gender distribution of teachers, and the
structure of the classroom, including time in formal instruction and student/teacher ratios. This
chapter highlights a few contextual factors related to students, teachers, and classrooms—it is not
meant to be exhaustive, but rather illustrative of how the nature of the student body, the
experiences of teachers, and the structure of the classroom combine to create unique education
environments in different countries. These “inputs” are later discussed in relation to the “outputs”
presented in chapters 4 and 5.

In the United States, there has been intense national debate regarding the quality of education.
Critics contend that the U.S. education system is failing, and is characterized by undertrained
teachers, overcrowded classrooms, and less-than-rigorous academic standards. Some calls for
reform include a comprehensive overhaul of the system, with a strong focus on internal school
structuring issues.

Others assert that U.S. schools are succeeding, and more attention should be paid to what is right
about education in the United States, rather than what is wrong. They contend the “myth of school
failure” is perpetuated through the popular media and political agendas, without any substantial
supporting data. While public attention has focused on the failure of U.S. schools, other
socioeconomic challenges to the education system have been ignored, such as an increasingly
diverse student body and the growing demands on teachers to do much more than teach.

The public debate over education in the United States has called attention to a number of factors
thought to be related to student outcomes. The current research literature provides an empirical
perspective on these factors, and presents some evidence of relationships between student and
community inputs and educational outputs. Although research conducted in the United States
suggests answers to the question of “what matters” in education as a whole, it does not provide a
definitive picture of exactly what influences student achievement. As this chapter will show, there is
mixed international evidence on many of the factors associated with academic performance.

A significant amount of research indicates a relationship between student outcomes and
socioeconomic factors. For instance, increased language diversity among the student population
has created new challenges for school systems in many countries. In the United States alone,
there are 2.1 million public school students with limited-English proficiency (LEP) (U.S.
Department of Education, NCES, 1997a), and similar patterns can be seen in many European
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countries, where there are rising levels of immigrants who do not speak the official school
language (OECD, 1994). A recent U.S. study of 1st- and 3rd-grade students showed LEP students
significantly lagging behind their classmates as measured by grades, standardized test scores,
grade retention, and teacher judgments. Compared to other students, LEP elementary school
children had significantly lower science and math scores and were more likely to repeat a grade
in elementary school (U.S. Department of Education, PES and OBEMLA 1995). LEP students
bring instructional challenges to the classroom that have fiscal implications for schools that must
provide additional or specialized services.

Economic status is another contextual factor associated with educational success. There is a
substantial body of research documenting the damaging effects of poverty on academic
achievement. Children living in low-income families have lower levels of performance in school,
are more likely to be kept back a grade, and have below-average graduation rates (Jencks &
Mayer, 1990; Zill, 1991). Although beyond the scope of this publication, it is important to note that
poor children living in urban areas often face additional challenges that can limit their education
experience. These challenges include prenatal exposure to drugs, premature birth and related
health problems, and the physical risks associated with living in a crime-ridden area (Carta, 1991).

While international variance in student performance can be partially explained by
socioeconomic factors, practitioners, researchers, and policy makers also are interested in the
nature of training that teachers receive. Within the United States, there has been considerable
debate over the quality of preservice teacher education. Many argue that U.S. teachers are
drastically undertrained. In fact, over 12 percent of all new teachers do not have any teacher
training, 15 percent have not fully met state teaching standards, and about a quarter of all
teachers have not had training in child development, learning processes, or teaching methods
(National Commission on Teaching and America’s Future, 1996).

One argument is that today’s teachers, especially those that are undertrained, are not prepared
to deal with an increasingly diverse student body, and that longer and more intense preservice
programs, such as those in many other nations, are needed. Research indicates that extended
training time, such as a four-year undergraduate program and one or more years of pedagogical
training, may ultimately improve student achievement. Some studies have shown that student
performance has increased as a function of teachers’ understanding of student learning styles
and needs, as well as motivational techniques (National Institute of Education, 1977,
Gottfredson and Daiger, 1979). It is assumed that teachers who spend more time in the
appropriate type of training will be better equipped to teach once they reach the classroom.

Other research suggests that the duration of preservice programs may not be directly related to
the quality of instruction ultimately presented in the classroom. For instance, Lopez (1995)
reported that in Texas public schools, student performance did not differ as a function of the
teacher’s educational status—students performed the same whether they were taught by a
teacher with a bachelor’s degree or a master’s degree. In fact, Lopez found that the strongest
predictor of student achievement was the teacher’s years of experience in the classroom.

In addition to the background characteristics that teachers and students bring to the classroom,
the manner in which countries structure their education system also influences a child’s
educational experience, and thereby may account for differences in achievement across nations.
In recent years, classroom structuring issues have attracted a great deal of attention in the
United States. For instance, public attention increasingly has focused on the number of hours
children spend in school, and many groups have been concerned that both the school day and
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academic year are too short. These concerns are reflected in an increase of extended school day
programs, initiatives for full-year schooling, and national research efforts such as the National
Education Commission on Time and Learning. Created by the 1991 Education Council Act, this
Federal commission was charged with studying and reporting on the use of time in U.S.
classrooms, and ultimately recommended extending and maximizing time in the classroom in a
variety of ways.

Members of the commission argue that concerns regarding the length of the school day in the
United States are exaggerated. Rather, they contend that the number of hours spent in formal
instruction is more important than the total time spent in school, and suggest that there are
ways of more effectively using the existing school day. In addition to both of these arguments,
other groups submit that time is not the issue—that the problems with education in the United
States have more to do with the increasingly linguistic and economic diversity of the student
population than with internal school structuring issues. Moreover, it is not the amount of time
that matters, but how it is spent (National Education Commission on Time and Learning, 1994).
Despite the controversy that surrounds the issue of time in school, there is a growing interest in
how other countries have designed their educational calendars to maximize student learning.

There have also been efforts to decrease class size and student/teacher ratios in U.S. schools.
Proponents of small classes argue that student outcomes can be improved by increasing a
student’s access to educational opportunities, and that countries that maintain low
student/teacher ratios may provide a more effective learning environment for students. The
research findings on student/teacher ratios and class size conducted in the United States are
mixed. Harder (1990) suggests that student performance is related to the quality of instruction
rather than to class size. On the other hand, reduced class size has been linked with a reduction
in discipline problems, increased student participation, and greater individualized student
attention (Achilles, 1996). Other studies indicate similar positive results from small classes: a
study of 6,000 elementary school children in Tennessee over four years found that students in
smaller classes outperformed children in larger classes (Nye, 1992); and other researchers have
reported that students enrolled in small classes have higher scores in reading and mathematics
than do students in larger classes (Finn & Achilles, 1990).

On the whole, the research literature does not provide a conclusive answer to the question of
“what matters” in education, and the debate regarding which factors are most important in
explaining student achievement will certainty continue in the United States. In addition, this
debate has been taken to an international level, as more data become available that compare U.S.
students with students in other countries. To help interpret the results of recent international
assessments, this chapter presents comparative data on a variety of educational inputs,
including student, teacher, and classroom characteristics.

This chapter looks at how student, teacher, and classroom characteristics vary across nations
and combine to produce different learning environments. The primary data source comes from
Education at a Glance: OECD Indicators, 1996, published by the Organization for Economic Co-
operation and Development (OECD). Data also come from several publications of the National
Center for Education Statistics (NCES), including The Condition of Education and Education
Indicators: An International Perspective, as well as publications from IEA’s Third International
Mathematics and Science Study (TIMSS).
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Student Characteristics

The educational environment is affected, in part, by the size and characteristics of its student
body. Student diversity exists in most classrooms around the world, in the form of different
ethnic, racial, socioeconomic and cultural backgrounds, and varying levels of ability. This
section compares student characteristics that may have an influence on classroom processes and
thus on student outcomes in the G-7 nations and five other industrialized countries. Specifically,
three indicators are used as a basis of comparison between the United States and other
countries: the percentage of youth in the total population, home and school language
differences, and the proportion of children living in poverty.

What is the percentage of youth in the total population among
various countries?

An international comparison of student characteristics begins with an examination of the
relative size of the youth population compared to the total population in each country. This
percentage reflects the relative number of children eligible to be enrolled in each country’s
school system. Countries with relatively large youth populations face greater demand for

ﬂgure 2-1 | Percentage of persons 5 to 29 years of age in the total population, 1994
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education, while countries with relatively small youth populations may devote fewer resources
to education or may be able to invest more financial resources per pupil than other nations. In
addition, by highlighting trends in the growth of the youth population and providing indicators
of the size of each graduating class, policy makers and economists can forecast changes in the
percentage of the population who will participate in the labor force over time.

Among the countries listed in figure 2.1, the proportion of youth ages 5 to 29 in the general
population ranged from 32 percent in Germany, Sweden, and Switzerland to 45 percent in
Korea. For 5- to 24-year-olds, the range went from 23 percent in Germany to 36 in Korea in
1994. For most of the countries depicted in figure 2.1, the proportion of children between the
ages of 5 and 14 accounted for 10 to 14 percent of the total population. Italy had the smallest
proportion of youth in that age group (10.4), followed by Germany (11.0). On the other end of
the spectrum, Korea (16.6), the United States (14.4), and Australia (14.3) had the highest
percentages of youth in the 5-to-14 age group.

The percentage of youth population (ages 5 to 29) varied by almost 15 percentage points in this
12-country sample, as did the percentage of children age 5 to 14. The United States had a
slightly higher percentage of children age 5 to 14 in 1994 than did the other G-7 countries and
most of the other countries described in this chapter with the exception of Korea. Thus, it is
likely that countries such as Korea and the United States have a greater proportion of their
populations in the education system than countries such as Sweden or Germany. The
characteristics of these students, including language skills and socioeconomic status, can be just
as important as their numbers.

percentage of students who usually speak a language at home that is

e How does the United States compare to other countries in terms of the
different than the official school language?

Children of immigrants often speak a different language at home than the language they are
expected to use at school. In addition, indigenous populations, and even those who have lived in
the country for several generations, often speak a home language different from the school language.

The presence of children whose home language differs from the language of instruction at
school has significant implications for the provision of education services. Differences between
home and school languages affect access to educational opportunities and may inhibit parental
involvement in school activities. For instance, children who speak a different language at home
than the official school language face difficulties in relaying school-related information to
parents, having parents assist in homework, and understanding classroom instruction.

In the United States, in 1991, about 4 percent of both 9- and 14-year-olds reported that they
usually speak a language at home that is different from the one spoken in their school. As seen
in figure 2.2, about one-fourth of 9- and 14-year-olds reported a language difference between
home and school in Italy. Among the four G-7 countries for which data were available, the
United States had one of the lowest percentages of 9- and 14-year-olds who speak different
languages at home and at school (3 and 4 percent respectively).

The relatively high level of language diversity reported in Italy might be attributed to Italian
students sometimes differentiating between the dialect they speak at home and the dialect
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spoken at school. Southern Italy, in particular, has a variety of dialects. In Northern Italy,
German and French are sometimes spoken as well. Other countries, such as Sweden, are seeing
increased immigration, also increasing diversity. Furthermore, four regionally based national
languages are spoken in Switzerland, which again may contribute to the relatively high
percentage of children who report speaking a different language at home than at school.

Although the overwhelming majority of children across the United States speak the same
language at home and at school, this statistic shows wide variations across different states. In
New Mexico in 1990, for example, almost 30 percent of children spoke a language other than
English at home and over 10 percent had difficulty speaking English. In California, 35 percent
spoke a language other than English at home and 15 percent spoke English with difficulty (U.S.
Department of Education, NCES, 1996a). Overall, the percent of 5- to 17-year-olds who spoke a
language other than English at home in 1990 ranged from 3 percent in West Virginia, Vermont,
Kentucky, Alabama, Mississippi, Tennessee, Arkansas, and North Dakota to 35 percent in
California (see appendix table 2.3).

) ‘ Percentage of 9- and 14-year-olds who say that they usually speak
flgu re 2-2 a language other than the official school language at home, 1991
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