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" PREFACE

For at least two decades, U.S. policymakers and the
public have been concerned abour student achieve-
ment in mathematics and science. In the 1980s, a
series of reports raised concerns about our ability to
compete in an increasingly global economy with a
population less well prepared than their peers in other
countries. Then, the Repear of the Third Internarional
Mathematics and Science Study at the Eighth Grade
(TIMSS 1999) documented not only the mediocre
performance of U.S. students, bur also revealed
systematic differences in the practices of reachers in
this country compared with that of other nations.

More recently, significant attention has been
given to policies governing the supply and quality of
teachers. Strong debate, together with legislative
initiatives, has focused on the need for nationwide
standards in licensure testing, the quality of teacher
education programs, alternate routes into teaching,
academic requirements, induction programs, and
hiring and tenure practices. In one way or another,
any one of these issues has been viewed as a root cause
or possible solution to inadequate teacher quality and
consequent student performance.

In Preparing Teachers Around the World, ETS
researchers Aubrey Wang, Ashaki Coleman, Richard
Coley, and Richard Phelps take a systematic look at
the kinds of policies and control mechanisms that
high-performing countries use to shape the quality of
the teaching force. They surveyed the teaching policies
of seven countries whose students performed as well or
better than students from the United States in math-
ematics and science. The study is exploratory in
nature, and no causal explanations can be made but,
nevertheless, the findings suggest certain policy paths
that may be more or less likely to bear frui.

This study makes clear that while there is no one
way that the best performing countries manage the
teacher pipeline, by and large, they are able to control
individuals who enter teacher education programs

through more rigorous entry requirements and higher
standards. One of the most striking findings is that
students in the countries are more likely to have
teachers who have training in the subject martrer

they teach.

The authors present the idea of filters, points in
the teacher pipeline where individuals might be forced
to exit the profession of teaching. They note that some
filters that have come under withering criticism in the
United States, such as teacher education programs and
tenure, are accepted and universal practices in the
comparison countries. Indeed, while some call for the
deregulation of teaching as a means of improving the
teaching force, every high-performing country in this
study employs significant regulatory controls on their
teaching force. While the primary regulatory control
in the United States is teacher licensure testing, other
countries include controls at additional career points.

For more than 50 years, ETS has been involved
with efforts to measure and improve teacher quality.
We are a strong proponent of high qualiry, research-
based professional development for teachers at all
levels (student, beginning, and experienced} and,
through studies such as this, we aim to inform policies
that will strengthen America’s teaching force and
improve our nation's schools.

Preparing Teachers Around the World is not meant
to be a “best practices” resource, complete with answers
and solutions. But, while nort definitive, the filter model
it describes provides a framework that we can use to
study further issues associated with teacher quality.
‘What is most helpful is that the pipeline is viewed as
a system rather than a series of discrete steps. This
report offers up the possibility that, as a country with
focal educational decision-making, we can adopta
variety of systems as long as the outcome is a sufficient
supply of qualified teachers who can provide America's
children with the best education possible.

Drew Gitomer

Senior Vice President
Research and Development
Educational Testing Service
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" EXECUTIVE SUMMARY

This report provides an exploratory analysis of teacher
education and development policies in a group of
countries thar participated in the Repeat of the Third
International Mathematics and Science Study at the
Eighth Grade (TIMSS 1999) and scored as well as or
higher than the United States in eighth-grade mach-
ematics or science. In addition to the United States,
the report provides information on the systems of
Australia, England, Hong Kong, Japan, Korea, the
Netherlands, and Singapore. While the focus is on
cighth-grade mathematics and science teacher educa-
tion and development policies, most of the issues
discussed are also related to teachers of other subjects.

A teacher education and development model,
which encompasses the entire “pipeline” from admis-
sion to teacher education programs to the award of
tenure, was used to guide the data collection and
analysis. Based on this model, the report is structured
around the following components:

» Control and governance

s Srandards for entrance into and exit from teacher
education programs

m Characreristics of the education programs for
eighth-grade mathematics and science teachers

m Certification requirements

= Availability of advanced certification

m Alrernative teacher certification programs
» Hiring and compensation

» In-service and professional development
requirements

In addition, the report examines some of the
output of these systems in terms of teacher qualifica-
tions and teachers’ confidence to teach mathematics
and science. The final section of the report attempts
to draw some conclusions and provide some judg-
ments about the choices that countries make about

where along the pipeline they place filters and about
the density of the filters applied.

While many of the components that comprise
the pipeline are generally similar across the countries
surveyed, we found substantial differences across
countries in certain aspects of the teacher education
and certification process. Some of these similarities
and differences are highlighted below.

Governance

® In contrast to the decentralized systems in the
United States and Australia, the other nations
surveyed have centralized systems of reacher
education and certification, which allow tighter
control over the systems.

m While teacher education governance is the
responsibility of the states in the United States,
there are large, non-governmental, influential
accreditation and standard-setting organizations
that result in teacher education and certification
systems that are more alike than different.

Teacher Education

» There are large differences in the scale of the teacher
education enterprise across the countries surveyed.
The number of institutions preparing teachers
ranges from one in Singapore to about 1,500 in

the United States.

s Compared to the United States, screening criteria
are more rigorous and are applied eartier in the
teacher education and certification pipeline in
most of the countries surveyed. Unlike the United
States, most of the countries use high school
GPA and scores on national exit examinations
taken in high school to select students for teacher
education programs, including graduate programs.
In the United States, the high school record is
typically irrelevant to entry into teacher education
programs, although it is usually a factor in admis-
sion to higher education.



The structure and content of undergraduate
reacher education programs are quite similar across
the countries surveyed. These include courses in
subject area content, courses in educarional theory
and pedagogy, and experiences observing and
teaching students.

Exit requirements are similar across the countries
surveyed. They typically include completion of
an approved program, tests and acceprable grades,
and student teaching experience.

While all countries require student teaching experi-
ence as part of the teacher education curriculum,
the duration of such programs ranges from three 1o
four weeks in Japan to between 12 and 18 months
in the Netherlands.

Graduate-level teacher education programs in the
United States have less stringent and more varied
entry requirements for subject content mastery than
do those in the other countries surveyed.

Teacher Certification

In most states in the United States, teachers are
awarded an initial teaching certificate after they
have completed the course requirements of their
teacher education program and have successfully
passed the state teacher-licensing exam.

England is the only country other than the United
States that requires a licensure examination in
addition to the examinations given by the teacher
education institution.

England and the United States (most states) were
the only countries surveyed that require a test for
certification affer the completion of the teacher
education program.

The initial teaching certificate is valid for life in
all of the countries except the United States (most
states) and Australia, where a specified length of

teaching experience serves as the prerequisite for a
permanent license.

Hiring, Compensation, and Tenure

w Teacher hiring practices in the United States are

characteristic of a decentralized educational system,
with hiring done at both the school district and
school level. Local schools are also responsible for
hiring teachers in Australia, England, Hong Kong,
and the Netherlands. Hiring is centralized in Japan
and Singapore. Korea hires at the school district
level and requires an employment test measuring
mastery of subject matter content and pedagogical
theory and methods. Singapore requires a test in
English-language skills.

In some countries, decistons about teacher compen-
sation are made at the national level. In others, like
the United States, school districts set teacher com-
pensation (for public and charter schools). In Korea
and Japan, teacher compensation is also set locally.

Teacher salaries vary widely across U.S. states and,
as in the other countries surveyed, vary with educa-
tional attainment and certification levels. Beginning
teacher salaries are higher than salaries for similarly
educated professionals in Australia, Japan, and
Hong Kong, and comparable in Singapore. In
England, Korea, and the United States, teachers
earn less than other similarly educated professionals.

Teacher tenure is a practice in all the countries
surveyed, although most require a probationary
period of some time.

Beginning Teacher Induction

s Teacher induction programs for new teachers in

the United States are fragmented due to wide
variation in legislation, policy, and type of support
available. Such programs are required in England,
Singapore, Japan, and Australia. Korea and the
Netherlands do not provide support programs for
new teachers.



Professional Development

® Professional development for teachers is common
and varied across U.S. school districts and is some-
times used for certificate renewal. All countries
surveyed provided professional development either
through their education ministries or by providing
teachers free time or compensation to participate in
the offerings of other providers.

Advanced and Alternative Certification

w Advanced certification is voluntary in all of the
countries that recognize such certification (of those
surveyed, all but the Netherlands and Hong Kong).
Such certification generally requires addirional
course taking and external assessments. In some
countries, advanced certification results in addi-
tonal compensation.

# The Unired Srates and England are the only coun-
tries surveyed that recognize an “alternative” route
to teacher certification.

Teacher Qualifications and Confidence

» Eighth-grade students in the United States and
Hong Kong were less likely than students in the
other countries surveyed to have teachers with a
mathematics or mathematics-education major or
a science or science-education major.

» Overall, students were more likely to have teachers
who were highly confident about teaching math-
ematics than about teaching science. U.S. reachers
expressed higher confidence than teachers in the
other countries surveyed to teach both mathematics
and science.

While the components of the “pipeline” are
considered separately above, it may be more useful to
view the “pipeline” as a sequence of policies related to
the teacher education and development process, from
beginning to end. At each part of the pipeline, filters
can be placed to control the flow of candidates into
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teaching. These filters can be dense (or high-stakes)
or porous (low-stakes). The summary table on the
next page summarizes and characterizes the filters that
countries use to control the teacher education and
development pipeline (rationales and rubrics for these
classifications are provided in the report).

A major finding of this study was the variation
among countries with respect to where they choose
to place “pipeline filters” where candidares can be
screened out from the profession. Most countries
(like the Netherlands) “front load” their requirements,
emphasizing selection into and exit from teacher
education programs. Others (like Japan) also “back
load” their requirements, emphasizing rigorous
induction programs during a probationaty period after
which some teachers will not receive permanent posts.

Each country’s “pipeline” differs in some
important and interesting ways from that of other
countries, for reasons ranging from cultural to politi-
cal to practical. In searching for lessons from other
countries, a range of factors limit the transportability
of certain features. For example, while countries like
Singapore, Hong Kong, and the Netherlands can
standardize teacher education programs nationwide
with an executive decision, such standardization
runs contrary to the politics of education in the
United States.

While several countries filter out prospective
teachers based on their high school records, casting
the die early runs contrary to the American philoso-
phy of ever-open possibilities. Some practices that are
common in the United States, like alternative and
emergency certification, are much less common in the
surveyed countries, and thus, offer no lessons, aside
from what policymakers can glean from their con-
spicuous absence.

Several overall findings may provide lessons for
U.S. policymakers.

m Other countries tend to use more filters than the
United States;

» Other countries use more high-stakes filters than
the United States;



Filters Used Along the Teacher Education and Development Pipeline
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 In the United States nearly all of the high-stakes
filtering is applied before or during initial certifica-
tion. After thar, the filters in place might be consid-
ered “pro forma” or low-stakes;

x U.S. policymakers might find it instructive to
see how other countries filter teacher candidates
at those parts of the pipeline the U.S. system
neglects; and

» Efforts to extract lessons from other countries based
only upon comparisons of individual segments of
the pipeline should be considered inconclusive;
conclusive judgments can be derived only after
consideration of the entire length (i.e., the entire
teacher education and development process).

As policymakers and educarors in the United
States continue to search for effective ways to expand
and improve the supply of qualified mathematics
and science teachers in the coming years, it will be
important to examine the U.S. pipeline closely to
determine whether the mechanisms that currentdly
govern the flow of prospective teachers are the proper
ones, and whether they are succeeding o failing to
achieve their inrended goals: to train desirable candi-
dates forthe teaching profession and to ensure their
success once there.

It is also important to recognize the factors
thar affect the attractiveness of teaching as a profession
and the tension that can result berween the impact of
imposing more high-stakes filters along the pipeline
and the need to staff the nation’s schools adequately.



" INTRODUCTION

The mathematics and science performance of U.S.
students is a perenniaf concern among educarors,
education policymakers, and the public. While math-
ematics scores on the National Assessment of Educa-
tional Progress (NAEP) improved between 1990 and
2000 for all three grade levels assessed, only about
one-fourth of students reach the proficient level, a level
that many policymakers assert should be a target for
all of our students.! In science, the situation is simi-
Jarly worrisome. NAEP science achievement did not
change significantly between 1996 and 2000, and less
than one-third of U.S. students reach the proficient
level in science. Figure 1 shows the percentage of
students reaching the proficient level in mathematics
and science at each grade level assessed by NAEP

in 2000.7 '

The performance of U.S. students in mathematics
and science not only falls below expected levels; it also
lags behind that of students in many other developed
countries. Data from the Repear of the Third Interna-
tional Mathematics and Science Study (FIMSS 1999)
allow us to see how the mathemarics and science
performance of U.S. eighth-grade students compares
to their international counterparts.

Figure 2 shows the average TIMSS mathematics
scores for 38 participating countries in 1999.
Although the U.S. score of 502 is higher than the
international average of 487, 14 of the 38 countries
scored significantly higher than the United States.
Singapore, the Republic of Korea, Chinese Taipel,
and Hong Kong had the highest average scores, with
Singapore’s and Korea's significantly higher than all
other participating countries, and Chinese Taipei’s
and Hong Kong’s significantly higher than all the rest

Figure 1: Percentage of Students at or above
the “Proficient” Level in NAEP Mathematics
and Science, 2000

Mathematics
Grade 4

Grade 8

Grade 12

Science

Grade 4 29

Grade 8 3z
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T T T T 1
0 20 40 60 80 100
Percentage of Sludents

Source: National Assessment of Educational Progress.

except Japan. Japan and Flemish Belgium also scored
significandy higher than most other councries.”

In science, the story is similar, as seen in Figure 3.
While the average science score for the United States
(515) is higher than the international average (488),
14 of 38 parricipating countries scored significantly
higher than the United States. Chinese Taipei and
Singapore had the highest average performance,
closely followed by Hungary, Japan, and the Republic
of Korea. Other countries that performed well include
the Netherlands, Australia, the Czech Republic, and
England.*

1 NAEP defines proficient as follows. "This level represents solid academic performance for each grade assessed. Students reaching this level have
demonstrated competency over challenging subject marter, including subject-matter knowledge, application of such knowledge to real-world

situations, and analytical skills appropriate to the subject marter.”

2 U.8. Department of Education. Office of Educational Research and Improvement. National Center for Education Staristics. The Nations Report
Card: Mathematics 2000, NCES 2001-517, by 1.S. Braswell, A.D. Lutkus, W.5. Grigg, S.L. Sautapau, B.S.-H. Tay-Lim, and M.S. Johnson.

Washington, DC: 2001.

3 For complere TIMSS mathemarics results, see Ina V.S. Mullis ex al., TIMSS 7999 International Mathematics Report: Findings from LEA Repeat of
the Third International Mathematics and Science Seudy ar the Eighth Grade, The International Study Center, Boston College, Lynch School of

Education, December 2000.

4 For complere TIMSS science results, see Michael O. Martin et al., TIMSS 1999 International Science Repors: Findings ffom 1EAS Repear of the Third
International Mathematics and Science Study at the Eighth Grade, The Internationat Study Cemer, Boston College, Lynch School of Education,

December 2000.



