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Foreword

The IEA Teacher Education and Development Study in Mathematics (TEDS-M)
represents the first ever large-scale international study of the preparation of primary
and lower-secondary teachers. The study investigated the pedagogical and subject-
specific knowledge that future primary and lower-secondary school teachers acquire
during their mathematics teacher education. It also examined variations in teacher
education programs within and across countries.

TEDS-M was carried out by the International Association for the Evaluation of
Educational Achievement (IEA), an independent, international cooperative of
national research agencies. For over 50 years, the association has conducted large-
scale comparative studies of educational achievement and reported on key aspects of
education systems and processes.

TEDS-M gathered data in 2008 from approximately 22,000 future teachers from 750
programs in about 500 teacher education institutions in 17 countries. Teaching staff
within these programs (close to 5,000 mathematics and general pedagogy educators)
were also surveyed.

The study identified striking differences within and across countries in the knowledge
that future teachers have of school mathematics and how to teach it. The study also
showed that, in almost all countries, the majority of future teachers surveyed saw
mathematics as a process of enquiry that is best learned through active student
involvement. This belief was held most widely by future teachers with relatively greater
knowledge of mathematics content and pedagogy. These conclusions are just a few of
those drawn from the results presented in the first TEDS-M report published in 2012,
which focused on the future teachers’ data.

This current report, in portraying various characteristics of teacher education systems,
aids interpretation of the individual student-level results and provides information
useful for policymakers as they endeavor to increase teacher quality. The report’s major
results show that countries where future teachers have greater knowledge of mathematics
and mathematics teaching pedagogy place greatest emphasis on policies that enable the
teaching profession to compete for high-ability secondary school graduates, balance
teacher demand and supply, ensure a rigorous system of assessment/accreditation of
teacher education programs, and set high standards for entry to the profession (i.e.,
gaining registration licensing) after graduation.

These results are consistent with teacher education policy discussions occurring
nationally and internationally about the most successful processes for assuring teacher
quality. Such policies typically start with those designed to make teaching an attractive
career and to ensure the quality of entrants to teacher education programs. They
continue on to those focused on developing and implementing strong quality-assurance
mechanisms throughout the teacher education cycle.

International studies such as TEDS-M would not be possible without the dedication,
skill, cooperation, and support of a large number of individuals, institutions, and
organizations from around the world. Referring to the list of acknowledgments on
the next pages of this volume, I would like to thank all of them and especially the
international study centers at Michigan State University in the United States and the
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Australian Council of Educational Research, as well as the national teams headed by
the national research coordinators in the participating countries. They are the people
who manage and execute the study at the national level. This study also would not
have been possible without the participation of many future teachers, their educators,
and the policymakers within the participating countries. The education world benefits
from their commitment.

I would also like to thank the study’s funders. A project of this size is not possible
without considerable financial contribution. TEDS-M was supported by the US
National Science Foundation, IEA, and the ministries of education and many other
organizations in all participating countries.

Dr Hans Wagemaker
Executive Director, IEA
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OVERVIEW OF THE TEDS-M PROJECT

The Teacher Education and Development Study in Mathematics (TEDS-M), sponsored
by the International Association for the Evaluation of Educational Achievement (IEA),
is a crossnational comparative study of teacher education in 17 countries. Its particular
focus is on the preparation of teachers who will teach mathematics.

Teacher education has become an area of considerable interest among policymakers
in many countries over recent years. This interest reflects a growing body of research
on the central importance that teacher knowledge and skills holds for quality learning
opportunities for students. It also reflects the need to recruit and prepare a new
generation of teachers as large numbers of current teachers reach retirement age.
TEDS-M provided policymakers in the study’s participating countries with a valuable
opportunity to conduct research on their own teacher education systems and to learn
fromapproaches used in other countries. The study also provided participating countries
with valuable comparative data with which to examine the impact of current policies
on teacher education practices and the quality of graduates from teacher education
programs.

TEDS-M grew, in part, out of questions raised by earlier IEA studies of student
achievement in mathematics and science, such as the Third International Mathematics
and Science Study (TIMSS). Questions arose from those studies about the extent to
which differences in student achievement across participating countries might relate to
differences in how mathematics teachers are prepared.

To address such questions, TEDS-M gathered data at three levels. At the national
level, information was gathered about the policy context and the organization of the
teacher education system (the focus for the present volume). At the institutional level,
the TEDS-M team gathered data from future teachers and teacher educators about
the nature and content of their teacher education programs, including, for example,
data about their opportunities to learn mathematics and how to teach it and their
opportunities for school experience. At the individual level, data were gathered from
future teachers nearing the end of their training about their knowledge of mathematics
and mathematics pedagogy, as well as their beliefs about teaching and learning
mathematics.
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INTRODUCTION

Lawrence Ingvarson

The present report is a companion report to the TEDS-M publication Policy, Practice,
and Readiness to Teach Primary and Secondary Mathematics in 17 Countries: Findings
from the IEA Teacher Education and Development Study in Mathematics (TEDS-M)
written by Tatto et al., (2012). That report presented findings about the nature and
content of teacher education programs in the 17 participating countries, as well as
the mathematical knowledge and pedagogical knowledge of graduates from those
programs.

The present report focuses on reporting data gathered at the national level and
placing those findings in context. When interpreting the findings presented in the
aforementioned publication, it is important to understand the national context for
schooling and the different ways in which the participating countries organize and
regulate their teacher education systems.

Part One of this current report focuses on the national context for teacher education
in the participating countries. Its purpose is to provide background information about
those countries that will assist readers of other reports produced by the TEDS-M team.
This information includes the following:

+ The historical context of teacher education and current trends;
+ The status of teaching and the relative attractiveness of teaching as a career; and

* The context within which teachers carry out their work.

These conditions have a strong impact on the quality of people attracted into teacher
education programs and, therefore, the quality of future teachers of mathematics.

Part Two of this volume focuses on the policy context for teacher education, with special
reference to the preparation of teachers of mathematics and, even more specifically, to
the policies that regulate the quality of teachers and initial teacher education programs.
Part 2 also documents the quality assurance arrangements operating in the 17 TEDS-M
countries. These arrangements concern:

* The recruitment and selection of students entering teacher education programs;
+ The assessment and accreditation of teacher education programs; and

* The certification of graduates as ready to enter the teaching profession.

Part Two furthermore examines relationships between policies for assuring the quality
of future teachers and the quality of teacher education practices and outcomes measured
in TEDS-M.

Data Sources

The primary source of data for this report was the “country report,” which each
participating country prepared in response to guidelines provided by the TEDS-M
international team. These reports provided fascinating windows into how much teacher
education systems have come to vary within the context of continuing effort to make
primary and lower-secondary education universal throughout the world.
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The international team also asked the participating countries’ national research
coordinators (NRCs) to provide information in what was called the “route
questionnaire.” The questionnaire contained a range of questions about the main routes
or pathways into teaching in each country, from entry to university (or equivalent)
through to graduation and certification as a teacher. Questions asked in relation to each
route, included, for example, the minimum credential or qualification required to enter
that route, the level of prior academic achievement typical of teacher education students
in that route, relative to their age group, and whether their country was experiencing a
shortage of teachers.

The NRCs submitted their country reports in three main parts: (a) context and
organization of teacher education, (b) quality assurance arrangements and program
requirements, and (c) funding and reform of teacher education. Under context and
organization, the NRCs reported on the following:

+ Thehistorical, cultural, and social factors that have played a significant role in shaping
the teacher education system;

+ Current policies and issues related to the teacher workforce, the teacher labor market,
and teacher quality; and

+ The structure and organization of the teacher education system.

Under quality assurance and program requirements, NRCs were asked about policies
related to these aspects:

+ Recruitment and entry into teacher education;
+ Accreditation of teacher education programs; and

+ Requirements for full entry to the teaching profession.

NRCs were also asked to pay particular attention in this part of their reports to curricula
and field experience requirements. The third part of the report—funding and reform of
teacher education—required NRCs to report on the financing of teacher education as
well as current debates on reforms in this area.

The international team also asked specific questions and provided additional guidance
for the NRCs under all three headings. In addition, the guidelines for the NRCs called
for clarity about the within-country differences between types of teacher education,
between education levels (elementary, lower secondary, upper secondary), between
states or provinces in federal systems, and between public and private institutions.
These data are not, however, reported in the present volume.

Initial drafts of the country reports from the NRCs generally comprised 20 to 30 pages
of single-spaced type. Lawrence Ingvarson and John Schwille reviewed these reports
and began a detailed editing process, raising questions and making suggestions as the
basis for a second version. After completion of the initial review, time was scheduled
during two meetings of the TEDS-M NRCs to meet individually with these people
in order to discuss matters needing clarification or meriting further elaboration in a
second draft of their country reports. It is mainly the content of these second versions
that served as the basis for this volume. As might be expected, the country reports have
different emphases, with each providing more depth in some sections than in others.
Some reports have little or nothing to say about topics considered unimportant or
irrelevant to the country in question—a feature that (logically) is replicated in this
international volume.
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NRCs experienced difficulty providing information on some of the topics included in
the guidelines for preparing country reports. For example, most countries were unable
to report the costs of teacher education with sufficient accuracy and coverage for this
information to be used in the present volume. Responses to questions on curricula
and reform initiatives were also more limited and general than we had hoped for. This
situation may simply mean that, at the national level, discourse on teacher education
and the specific requirements imposed on teacher education are largely framed in
ways that apply to all curriculum subjects rather than in terms specific to mathematics
teacher education.

The country reports used for this volume are generally well documented with citations
and references. Because readers wanting complete references can obtain copies of these
reports, we have not duplicated them all in this volume. Instead, references are limited
to quotations and other specific information whose source needs to be acknowledged.
We have also included other references not found in the country reports so as to fill in
matters not addressed in those reports.

Authors and Titles of the TEDS-M Country Reports

Botswana
Garegae, K. G., Mzwinila, T. J., and Keitumetse, T. M. (2008). Mathematics teacher
education in Botswana: Policies, programs and practices.

Canada
Crocker, R. and Jodouin, H. (2008). Country report on teacher education: Canada.

Chile
Avalos Davidson, B. (2008). Teacher education in Chile: Context, policies and
institutions.

Chinese Taipei

Hsieh, E-J., Lin, P.-J., Chao, G., and Wang, T.-Y. (2008). Country report on teacher
education: The development and transformation of teacher education in Chinese
Taipei.

Georgia

Mzhavandze, N., and Bokuchava, T. (2008). Country report on teacher education:
Georgia.

Germany
Konig, J., and Blomeke, S. (2008). Country report on teacher education in Germany.

Malaysia
Nagappan, R., Ratnavadivel, N., Lebar, O., Kailani, I., and Malakolunthu, S., and
Karim, M. (2008). Country report on teacher education in Malaysia.

Norway
Breiteig, T. (2008). Country report on teacher education: Norway.

Oman
Al Ghafri, M., Al Abri, A., and Al Shidhani, M. (2008). Country report on teacher
education: Oman.
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Philippines
Ogena, E. B., Brawner, E G., and Ibe, M. D. (2008). Country report on teacher
education: Philippines.

Poland
Sitek, M. (2008). Country report on teacher education: Poland.

Russian Federation'

Singapore
Wong, K. Y., Lim-Teo, S. K., Lee, N. H., Boey, K. L., Koh, C., Dindyal, J., Teo, K. M.,
and Cheng, L. P. (2008). Country report on teacher education: Singapore.

Spain
Castro Martinez, E. and Flores Martinez, P. (2008). Spanish report on teacher
education at the primary level.

Switzerland
Brandt, S., Oser, E, Biedermann, H., Kopp, M., Steinmann, S., Krattenmacher, S.,
and Brithwiler, C. (2008). Country report about teacher training in Switzerland.

Thailand
Dechsri, P., and Pativisan, S. (2008). Country report on teacher education: Thailand.

United States of America
Youngs, P., and Grogan, E. (2008). United States country report on teacher
education.
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Educational Achievement.

1 Because of funding difficulties, the Russian Federation was unable to provide a report. The information on Russia
in this volume was written with the assistance of G. Kovaleva.



Part One

National and Crossnational Perspectives on Mathematics Teacher
Education and Its Contexts

The first part of this volume examines the diversity of teacher education provision from

the following perspectives:

A crossnational analysis of similarities and differences in the organization of teacher
education and its contexts (Chapter 1);

Portraits of the distinctive aspects of teacher education for mathematics in each
country that readers need to know in order to successfully interpret the TEDS-M
survey results (Chapter 2);

An analysis of four major developments in the history of teacher education provision
within and across the participating countries (Chapter 3); and

An examination of the different positions and careers for which these countries are
preparing future teachers (Chapter 4).






CHAPTER 1:
ORGANIZATION OF TEACHER EDUCATION AND
ITS CONTEXTS ACROSS THE TEDS-M COUNTRIES

John Schwille, Lawrence Ingvarson, Maria Teresa Tatto, Richard Holdgreve-Resendez,
Wangjun Kim, and Soo-Yong Byun

The manner in which teacher education is organized varies in many ways both within
and across countries. Some of these differences are major in the sense that they are likely
to have considerable impact on the amount, scope, and nature of the opportunities to
learn offered to future teachers as well as on what those teachers actually learn. The
TEDS-M crossnational data collection and analysis indicated that the organization
of teacher education can, however, be characterized and compared in terms of a few
key parameters (see also Schwille & Dembélé, 2007, Chapter 3). We discuss each of
these below in terms of why they were chosen and what their likely importance is
crossnationally. It is important to note here that countries differ greatly as to which
parameters are determined at the national level and which are left for the institutions
to decide. However, as is evident from the thumbnail sketches of the organizational
characteristics of teacher education in the TEDS-M countries in Chapter 2, one or more
of these parameters is addressed in the national policy of each country.

The information reported in this chapter is based primarily on national reports prepared
by the TEDS-M national research coordinators (NRCs) from each of the countries in
response to a structured list of questions provided by the study’s international research
centers, and a survey about the teacher education policies in the respective countries.

TEDS-M Organizational Terminology

TEDS-M uses two key terms to denote the structure and organization of teacher
education: program and program-type. Program refers to a prescribed course of
study leading to a teaching credential. Program-type refers to groups of programs
that share similar purposes and structural features, such as the credential earned, the
type of institution in which the program-type is offered, whether the program-type
is concurrent or consecutive, the range of school grade levels for which teachers are
prepared, the duration of the programs in the program-type, and the degree of subject-
matter specialization for which future teachers are prepared.

In other words, program-type refers to the distinctive organizational features that
distinguish the different pathways leading to qualification as a teacher. For example,
in Poland, one of the program-types is a relatively new first-cycle Bachelor’s degree
designed to prepare teachers for integrated teaching in Grades 1 to 3. The opportunities
to learn organized for future teachers within this program-type have certain attributes
in common regardless of which university offers them. Some of these common features
differ from the common features of other program-types in Poland, such as those that
prepare mathematics specialists to teach in Grade 4 and above. In contrast, the word
program in TEDS-M refers only to the way a program-type has been implemented in
one particular institution.
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In short, the terms program and program-type replace the need to use the one word
program to refer ambiguously either to teacher education as organized in one particular
institution or to closely related offerings at multiple institutions.! Thus, whatever
National Taiwan Normal University offers to qualify students to teach secondary school
mathematics is a program, whereas the program-type Secondary Mathematics Teacher
Education consists of the common characteristics of all such programs throughout
Chinese Taipei. Thus, multiple programs of the same type in multiple institutions
typically make up a program-type. Exhibit 1.1 lists all program-types included in the
TEDS-M target population of each country along with some of their most important
organizational features.

Key Organizational Parameters

Concurrent and Consecutive Program-Types

Reference to the distinction between concurrent and consecutive program-types is one
of the ways we can distinguish teacher education both within and across the TEDS-M
countries. Concurrent program-types grant future teachers a single credential for studies
in subject-matter content, pedagogy, and other courses in education; this all happens
at the same time, concurrently during the first period of post-secondary education.
In contrast, a consecutive teacher education program-type requires completion of
two phases of post-secondary education: first, a university degree with specialization
in the subject-matter to be taught, followed by a separate program focused primarily
on pedagogy and practicum. Most program-types in TEDS-M are concurrent, but
consecutive program-types exist and were surveyed in Georgia, Malaysia, Norway,
Oman, Singapore, Thailand, and the United States.

The only TEDS-M country where this distinction does not have close application is
Germany, where preparation for teaching is spread across two phases. The first phase
takes place in universities and the second (a practical phase) is provided in special
institutions by each federal state.? In addition to coursework in academic subjects, the
first phase includes classes in subject-specific pedagogy and general pedagogy. During
the second phase, future teachers pursue further study while simultaneously taking full
responsibility for teaching assigned classes in a primary or secondary school.

Although the distinction between concurrent and consecutive program-types is now
widely used in both literature and practice, few systematic crossnational studies have
investigated how concurrent and consecutive program-types differ in terms of curricula
and practices, except for the fact that consecutive program-types tend to provide all or
most of their subject-matter content early in the program-type and their pedagogical
content and field experience toward the end. While the TEDS-M data should further
clarify the distinction for us, the difference may not be that great, especially when, as
is commonly the case, concurrent and consecutive programs are offered in the same
institution.

1 However, in some countries, just one institution offers a program-type (e.g., the University of Botswana and the
National Institute of Education in Singapore), in which case program and program-type are the same.

2 However, a few states have no such special institution; the second phase is offered in regular elementary and
secondary schools.
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A third form of teacher education organization, namely, school-based program-types,
is now widely available in some countries such as the United States, in addition to
consecutive and concurrent program-types. These take more of an apprenticeship
approach to learning to teach. They are not, however, represented in the TEDS-M
database.

School Grade Levels For Which a Program-Type Prepares Teachers

One of the most obvious ways in which to classify teacher education program-types is
to determine whether they prepare teachers for primary school or secondary school.
However, it quickly became apparent in TEDS-M that this classification is an over-
simplification. The terms primary and secondary do not mean the same thing from
country to country. Instead, the grade spread covered by each teacher education
program-type better reflects the structure of schooling in each country. For example, a
number of countries have primary program-types that prepare teachers to teach from
Grades 1 to 6. Example countries are Chinese Taipei, Georgia, and Malaysia, where these
grades constitute primary school (see Exhibit 1.1). Other countries, such as Botswana,
Chile, and Thailand, have program-types that also start at kindergarten or Grade 1 and
extend up to Grade 7, Grade 8, and even Grade 12, respectively. At the other extreme,
primary schooling in most German states is limited to Grades 1 to 4.

Chile and Norway have program-types that prepare teachers for both primary and
lower-secondary schools. These program-types make little or no distinction between
the preparation of teachers for the early grades and for the middle grades, a situation
very different from countries such as Chinese Taipei and Germany where there is much
differentiation. Grade spread is thus a useful indicator of policy decisions (albeit shaped
by tradition and history) on the extent to which the teacher workforce should be unified
in its knowledge base and practice.

As Exhibit 1.1 shows, these differences in grade spread are reflected in the decisions that
the TEDS-M research team made on which instruments to administer to future teachers
studying under each program-type. Although the TEDS-M crossnational assessment
instruments were developed to assess mathematics teaching knowledge at two levels of
schooling only (primary and lower secondary), for purposes of test administration, all
program-types were classified according to three levels:

* Primary for program-types in a country judged to be purely primary;
«  Lower secondary for program-types in a country judged to be purely secondary; and

 Primary—secondary for program-types covering both primary and secondary
grades.

The future teachers studying under the program-type judged to be primary were given
only the primary instruments, and those judged to be studying under the secondary
program-type were given only the secondary instruments. The future teachers studying
under the program-types judged to be combined primary—secondary received either the
primary instrument or the secondary instrument. Allocation was done by dividing the
future teacher sample in the combined program-types into two random halves, with one
half receiving the primary assessment and the other half the secondary assessment.’

3 For the rest of this report, it is essential to remember that in the tables and graphs reporting on primary and
secondary future teachers separately, one of the split halves is reported under primary and the other under
secondary, even though the future teachers in question experienced exactly the same program-type and its
opportunities to learn.
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Duration of Program-Types

Duration of initial teacher education is of major concern to policymakers, and one
reason for this is cost. Full-time initial-teacher-preparation program-types that last a
number of years are expensive (see, for example, Schwille & Dembélé, 2007). However,
although shorter program-types may be cheaper, they may also be less effective (with
more teachers requiring professional development, remediation, or termination).
Longer program-types are ordinarily more expensive not only in terms of institutional
costs but also in terms of foregone income and other expenses borne directly by the
student. Comparable crossnational data on duration provides a platform from which
to analyze teacher-education costs.

The TEDS-M program-types preparing primary teachers are usually four years long, but
there is some variation. Exhibit 1.1 shows the duration of the single phase of concurrent
program-types as well as the duration of the first phase plus the second phase (e.g., 4
+ 1, meaning four years in the first phase and one year in the second) of consecutive
program-types. Program-types preparing secondary teachers also show some variation.
Concurrent program-types commonly require four years. The first phase of consecutive
program-types typically lasts four years and the second phase one year. Germany is
again an exception. The first phase in Germany is usually 3.5 or 4.5 years and the second
1.5 or 2 years.

As is the case with grade span, the length of teacher education program-types is a key
issue for higher-education policymakers. According to the literature, variation in the
duration of teacher education within and across countries is striking, ranging (in the
sources consulted) from a few months to eight years (Lewin & Stuart, 2003; OECD,
2005). This variation is due to various conditions, including economic constraints,
the relationship between demand for and supply of teachers, the education level of
applicants, and, in particular, the amount and quality of applicants’ content knowledge.
Because of costs and pressures accompanying the need to attain universal primary
schooling in countries that lack it, program-types of less than a year are more prevalent
in developing than in industrialized countries. The alternative routes for school-based
or apprenticeship program-types in industrialized countries likewise tend to have
relatively short terms of formal training accompanied by longer periods of internship
and/or probation.

<

In short, duration raises an unavoidable dilemma: “... longer, the more expensive,and...
shorter, the more difficult to do anything worthwhile” (Schwille & Dembélé, 2007, p.
69). Knowing the effects of duration in total years from completion of secondary school
to becoming fully qualified to teach is therefore useful because this information allows
us to see how much of the differences between program-types in knowledge scores is
accounted for by duration and how much is left to other factors to explain. Because the
total duration of the two phases of consecutive program-types tends to make the latter
more expensive than concurrent program-types, it is important to know if these longer
program-types are cost-effective in terms of added value relative to the cost of longer
duration. In other words, is the longer duration of a consecutive over a corresponding
concurrent program-type worth the cost? TEDS-M does not answer this question.
Instead, it makes clear that this is a question that requires an answer.
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Subject-Matter Specialization

Program-types can also be classified according to whether they prepare generalistteachers
or specialist teachers of mathematics. Primary-school teachers in most of the TEDS-M
countries are prepared as generalists able to teach most if not all the core subjects in the
school curriculum. However, several TEDS-M countries also prepare specialist teachers
of mathematics to teach below Grade 6. They are Germany, Malaysia, Poland, Singapore,
Thailand, and the United States. In lower-secondary schools, specialization is more the
norm across countries. However, in most cases, this situation means teaching not one
but two main subjects, such as mathematics and science. If degree of specialization
were not kept in mind, comparing program-types that differ in this respect would lead
to misleading conclusions. A future teacher being prepared to specialize in teaching
mathematics is likely to learn more mathematics content knowledge than a future
teacher being prepared to teach more than one subject.

The difference between one, two, or three or more teaching subjects is not necessarily
clear-cut since the various country reports speak of students taking small amounts of a
second or third subject without being explicit about whether and under what conditions
they would be able to teach those subjects. TEDS-M addressed this problem by classifying
each program-type in terms of primarily teaching only one subject, primarily teaching
only two subjects (mathematics and one other), and primarily teaching three or more
subjects (i.e., the generalist teacher).*

This classification of specialization in TEDS-M does not cover the preparation of
teachers who eventually teach “out of field,” that is, teach a subject, such as mathematics,
for which they are neither adequately prepared nor qualified according to the official
norms of the country. Thus, in this and other respects, the preparation of the future
teachers surveyed by TEDS-M may have differed markedly from how recently hired
practicing teachers were actually prepared.

Exhibit 1.1 above shows the degree of specialization in each of the program-types
included in TEDS-M.

Number of Future Teachers in Different Program-Types

Paying attention to the number of future teachers who reach the final year of their
program-type is essential to understanding the structure of teacher education in any
particular country. If we did not keep this matter in mind, we might easily assume
that some program-types play a more important role in meeting the demand for new
teachers than they in fact do.

The exhibits in Chapter 2 show how number of future teachers varies by program-type.
For each country, the corresponding exhibit indicates which program-types produce
the most graduates and which the least. In Norway, for example, where we stress the
importance of not confusing the two main program-types, we see that ALU/PLS with
mathematics is a much smaller program-type than the ALU/PLS without supplemental
mathematics. We also clearly see that the other two secondary program-types in Norway
are very marginal in terms of numbers.

4 When analyzing and reporting TEDS-M survey results, we combined program-types specializing in just one
teaching subject with program-types specializing in two teaching subjects to form the dichotomy “specialist
program-types” versus “generalist program-types.”
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This estimate of program-type enrolments in the last year of teacher education is based
on the sum of weights from the achieved TEDS-M sample. These sums of weights
are unbiased estimates of the actual total number of future teachers in the target
population broken down by program-type. It is unlikely that all these estimates could
be derived from any source other than TEDS-M—even within a single country. This
point is especially applicable to preparation of teachers for lower-secondary school.
TEDS-M was not searching for the total number of future teachers preparing to become
lower-secondary teachers—a figure that might be easier to find. Instead, TEDS-M was
concerned with finding out how many future lower-secondary teachers are preparing
for mathematics as their only or as one of their two main teaching subjects. National
educational statistics are unlikely to contain number of future secondary teachers by
subject-matter specialization.

Duration and Nature of Field Experience

Field experience refers to the time that future teachers spend in primary- or lower-
secondary schools in order to learn pedagogical skills by participating in those settings.
Duration of field experience is a particularly important consideration, for the same
reasons discussed in relation to overall duration above. We can assume that the more
time a future teacher spends practicing in schools, the stronger the impact on his or her
pedagogical learning.

Although TEDS-M data on field experience are limited, each of the country reports
discusses field experience as a major organizational factor in teacher education. These
reports make clear that there is much variation in the duration of field experience,
especially when it is defined to include all segments of field experience within a
program-type. There is also the need to take into account that this experience can be
concentrated in one segment of time at the end of the program-type or dispersed in
segments throughout the program-type.> Distinguishing between official expectations
or requirements and the actual number of days future teachers spend in school is
also desirable, even though doing this did not prove possible in TEDS-M. We know
from other sources that in resource-scarce countries especially (and more so when
transportation is difficult), future teachers are often unable to fulfill all officially
expected field- experience requirements.

Duration may be important, but it is not at all a sufficient means of gauging the quality
of field experience. As the TEDS-M country reports illustrate, program-types differ
greatly in the nature of field experience, leading to variation in the following:

1. The total duration of field experience from beginning to end of the program-type;

2. The number and duration of each of the segments of field experience that may be
dispersed throughout the program-type (field experience requirements are often
apparent during each year of the program-type) or concentrated in a single intensive
experience late in the program-type;

3. Exactly when each of these segments is scheduled;

5 Itis important to measure this duration in terms of days because the more conventional way of stating practicum
lengths, for example, in number of weeks or even months, may conceal important differences in terms of the
number of days per week (adjusting for partial days) that future teachers are actually “on the job” in elementary
or secondary school in order to gain field experience. We already know (e.g., from the TEDS-M country reports)
that, in some countries, future teachers may be required to spend only one, two, three, or four full days a week in
school and/or to spend less than a fulltime complement of hours on those days when they are in school.
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4. The sites where they take place (in terms of constraints and options for selecting
appropriate schools); and (by no means least)

5. How and by whom the future teachers in these segments are assigned, mentored, and
assessed.

There is also much variation in the responsibilities assigned to future teachers during
their field experience and final practicum. These responsibilities range from being
assigned—often early in the program-type—solely to observe teachers and students
through to being required to tutor individual students or work with small groups,
to provide other assistance to the teacher in charge either before, during, or after
instruction, and finally to becoming the lead teacher, that is, being temporarily given
charge of the whole class with or without close supervision from the assigned mentor.

National or state/provincial policy could spell out what is expected from field experience
in these diverse respects. However, according to TEDS-M country reports, it rarely does
do this. Chinese Taipei is an exception. There, according to the country report, ministry
guidelines include or require policies on the following:

+ Selection of practicum schools and internship supervisors;

+ Mandatory qualifications for university supervisors (teaching staff only, no doctoral
students);

+ Mandatory qualifications for school supervisors (at least three years’ teaching
experience);

+ Methods of supervision of future teachers;

+ The number of future teachers that can be assigned to each supervisor;
+ The number of hours future teachers must spend in a school each week;
+ The rights and obligations of future teachers during field experience;

+ Procedures for handling unsatisfactory performance;

+ Methods of evaluating future teachers; and

+ Provision of counseling literature, hotlines, and internet resources to respond to
questions or problems troubling future teachers during field experience.

One plausible hypothesis regarding the differences in how much field experience is
regulated is that field experience that is taken seriously (i.e., carefully and competently
planned, mentored, and evaluated) will have a greater (and positive) effect on future
teachers’ learning than field experience that is not taken seriously. This directed
approach contrasts with field experience as a “sink or swim” process. Sink or swim
captures the essence of field experience when there is little or no mentoring or
assistance from others, such as experienced practicing teachers or specially selected
university personnel. When the persons responsible for teaching, guiding, assisting,
and/or supporting future teachers during field experience receive no release time from
their other fulltime teaching duties, are not given additional compensation for this role,
are not specially trained to be mentors, and are not held accountable in any way for
their performance as mentors, we can hypothesize that sink or swim is nearly inevitable
(Clift & Brady, 2005).
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Locus of Control in the Organization of Teacher Education

In some countries, policymaking with respect to teacher education is highly centralized,
which means that many decisions about the organization of teacher education are
made by policymakers in the national or provincial ministries of education. In other
countries, many of the same decisions are left to the institutions of teacher education.
The following are examples of program features that are decided in some countries at
the national or provincial level and in others at the local level.

* Goals and program-type emphases: for example, whether the program-type embodies
a vision of good teaching that serves to unify its curriculum and practices in a
coherent fashion; also whether the program-type upholds “traditional” best practices
or is intended to advance a particular reform.

+ Selectivity of future teachers entering a program-type: that is, variation in prior levels
of academic achievement as a function of such factors as appeal of teaching careers,
labor market demand for teachers, and incentives offered by policymakers (all of
which are discussed in a subsequent chapter).

* Duration and other characteristics of the practicum/field experience: that is, when
scheduled, what types of schools and classrooms are used, and especially how and by
whom practicum assignments are assigned, mentored, and assessed; also the nature
of responsibilities assigned to future teachers during field experience, ranging from
observation and tutoring small numbers of students to assisting the teacher in other
ways, and eventually taking the lead in teaching a whole class.

* Accountability to external authorities: that is, through quality assurance policies, a
topic discussed in Part Two of this volume.

* Qualifications required of teacher educators: for example, policies governing
possession of advanced degrees and requirements for teaching experience in primary
or secondary schools.

TEDS-M found governance of teacher education to be highly centralized in Germany,
Oman, and Spain. Countries with the most decentralized systems of governance for
teacher education were Canada, Chile, Norway, the Philippines, Switzerland, and the
United States.

Grouping Program-Types for Crossnational Analysis

All this variation in the national policies informing teacher education organization
and structure raises issues for the reporting of TEDS-M results. Because the teacher
education systems in the participating countries differ in important ways, comparing
opportunities to learn and the knowledge outcomes of teacher education across whole
countries is problematical. It is certainly possible to compare whole country against
whole country, but what can be inferred from this comparison? TEDS-M decided that
whole country comparisons would be best avoided in favor of grouping program-types
in sensible comparable ways, assuming that this was possible. Earlier in this chapter, we
identified two policy variables—grade span and degree of specialization—that proved
particularly useful in clarifying similarities and differences in the teaching roles for
which future teachers are being prepared. Hence, presentation of TEDS-M test results
is organized, as far as possible, in other publications on this study, to compare like with
like. In the current case, the comparison focuses on future teachers being prepared to
undertake similar roles once qualified.
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When we grouped teacher education programs according to the grade levels and
the degree of specialization in mathematics for which the future teachers were being
prepared, six clearly identifiable program-groups emerged. Four of these were at the
primary level, and thus encompassed the future teachers who took the primary test,
and two were at the secondary level (the future teachers given the secondary test). More
specifically, the program-groups for primary future teachers were:

« Group 1: programs that prepare lower-primary generalist teachers to teach up to
Grade 4 maximum;

« Group 2: programs that prepare primary generalist teachers to teach up to Grade 6
maximum;

+  Group 3: programs that prepare primary/lower-secondary generalist teachers to teach
up to Grade 10 maximum;

+  Group 4: programs that prepare primary school specialist mathematics teachers.

The program-groups for secondary future teachers were:
* Group 5:lower-secondary (Grade 10 maximum)—mostly mathematics specialists;

+ Group 6: upper-secondary (up to Grade 11 and above)—all specialists.

Exhibit 1.1 (above) shows the program-group to which we assigned each program. The
exhibit indicates, for example, that Germany has three different program-types assigned
to Group 1, that is, generalists prepared to teach no higher than Grade 4.

Conclusion

Examination of the key parameters discussed in this chapter demonstrates that simply
classifying program-types into concurrent versus consecutive or primary versus
secondary school is greatly oversimplified if we want to understand how national
or provincial policy shapes the organization of teacher education. For example,
consideration of grade spread indicates that “primary” and “secondary” simply do not
mean the same thing from country to country.

At the same time, this crossnational analysis of organizational features gives reason to
believe that some of these features at least will have a major impact on the opportunities
to learn and outcomes of teacher education, including scores on the TEDS-M tests.
One such hypothesis is that three of the variables (highest grade level for which future
teachers are prepared, the duration of the program-type, and degree of subject-matter
specialization) may be especially powerful in shaping opportunities to learn and
outcomes. And, as far as mathematics pedagogy outcomes are concerned, it may be
as well that longer field experience and a wider grade spread are associated with high
knowledge scores. But all this is subject to confirmation in subsequent TEDS-M analyses
designed to explore how well empirical data fit with these hypotheses.
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CHAPTER 2:
THE DISTINCTIVE NATIONAL IMPRINT OF EACH
TEDS-M SYSTEM'

John Schwille, Richard Holdgreve-Resendez, Wangjun Kim, and Patrick Leahy

Although there are many commonalities across national systems of teacher education,
at least in terms of the organizational characteristics by which they were analyzed (see
Chapter 1), each has its own particular characteristics. This national imprint is rooted
in history and reflects a particular cultural, social, and political context. We begin this
chapter with a comparison of the 17 countries in terms of relevant demographic and
development indicators and then provide a brief summary of the salient, distinctive
organizational features of all 17 of the teacher education systems represented in
TEDS-M. What becomes apparent as this chapter unfolds is that the countries and
their teacher education systems parallel one another in various respects, but they also
all differ from one another in distinctive, non-parallel ways that need to be taken into
account when interpreting the TEDS-M survey data. Each country summary is based
primarily on the TEDS-M country reports, with authorship as cited in each section.

National Differences in Demographic and Development Indicators

The 17 countries that agreed to participate in TEDS-M differ in many important
geographic, demographic, economic, and educational respects. A selection of these
characteristics is presented in Exhibits 2.1 and 2.2. The TEDS-M sample included
very large countries, such as the Russian Federation and the United States, and small
countries, such as Singapore. Although well over half the population lives in urban
areas in nearly all of the countries, some countries are densely populated while others
are sparsely populated (just 3 people per square kilometer in Botswana, compared with
230 in Germany, 301 in the Philippines, and 6,545 in the city-state of Singapore). It is
more challenging for education systems, in general, and teacher education, in particular,
to serve a widely dispersed population.

Health statistics are also relevant. A high incidence of poor health affects all sectors of
society, including education, and the effect is especially great in the case of pandemics
such as HIV/AIDS. TEDS-M countries are relatively fortunate in this respect: as shown
in Exhibit 2.1, life expectancy at birth is high in the TEDS-M countries. It is, on average,
above 70 in all but three countries (80 or more in six). These healthy, aging populations
will, all else being equal, make for slower growth in the demand for basic education.

The TEDS-M countries vary greatly with respect to per capita income. Countries with
very large per capita incomes can more readily fund the needs of education than those
where resources are far more limited. A look at gross national income (GNI) per capita
(all amounts are shown in US dollars) reveals roughly four levels of wealth across the
TEDS-M countries (the last column of Exhibit 2.1). Countries that score very high on
this index (with a range of $40,000 to just above $60,000) are (in descending order)
Norway, Singapore, the United States, and Switzerland. The next set of countries, labeled
high (a range of $30,000 to $40,000), are Canada, Germany, Chinese Taipei, and Spain.

1 This chapter was first published as Chapter 3 in the TEDS-M international report of findings (Tatto et al., 2012).
It is reproduced here with some slight modifications.
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Exhibit 2.2: TEDS-M participating countries: youth demographic and education statistics
Country Total Fertility | Population Age Public Net Enrolment Ratio in Primary
Rate Composition Expenditure on Education Student-Teacher
Ages 0-14 Education (% of relevant group) Ratio
(%) (% of GDP) Primary | Secondary
Botswana 3 34 8.1 90 64 25
Canada 2 17 4.9 100 94 17
Chile 2 23 3.4 95 85 25
Chinese Taipei 1 17 4.2 97 95 17
Georgia 2 17 2.7 99 81 9
Germany 1 14 4.4 100 89 13
Malaysia 3 30 4.5 96 68 15
Norway 2 19 6.7 99 96 1
Oman 3 32 4.0 72 78 12
Philippines 3 34 2.6 92 61 34
Poland 1 15 4.9 96 94 1
Russian Federation 1 15 3.9 91 - 17
Singapore 1 17 2.8 - - 19
Spain 1 15 4.4 100 95 12
Switzerland 1 16 5.3 99 85 13
Thailand 2 22 4.9 89 72 16
United States 2 20 5.5 93 88 14

Note: For sources of these statistics, see Exhibit A2.2 in Appendix A.

The set of countries labeled middle (with a range of $10,000 to $30,000) include
Oman, Poland, the Russian Federation, Malaysia, Chile, and Botswana. The final set of
countries—those with the lowest GNI in the TEDS-M study and therefore labeled low
(with a range of $3,000 to $10,000)—are Thailand, Georgia, and the Philippines. There
were no very low income countries in the sample, that is, those countries with GNI per

capita of less than $3,000.

TEDS-M also included some of the largest economies in the world, as measured by total
gross domestic product (GDP) for 2008. The United States (ranked first), Germany
(fourth), Spain (ninth), Canada (10th), and the Russian Federation (12th) are all
among the most highly ranked of 186 countries with economies of more than US$1

trillion each in total GDP. Nine others are also in the first quartile of countries, when

ranked by the total size of their economy, even though some of these countries are very
small in terms of population: Switzerland (19th), Chinese Taipei (20th), Poland (21st),
Norway (23rd), Thailand (32nd), Malaysia (40th), Singapore (43rd), Chile (45th),
and the Philippines (47th). Thus, only one country (Oman) is in the second quartile,

and the two remaining countries (Botswana and Georgia) are just slightly below the

median rank. TEDS-M makes no claim to being representative of the world’s countries.

It includes instead a relatively advantaged, but still diverse, subsample.

The factors affecting population growth—fertility, mortality, and net immigration—

also differ greatly among the TEDS-M countries. A higher rate of population growth

means a greater need for schools and teachers, which, in turn, affects the demand for

teacher education. Conversely, and without compensating for rates of immigration, if

there is a decline in the number of children born because of declining fertility rates, the

need for new teachers will decline, thus reducing the demand for teacher education.
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When we look at the total fertility rates of TEDS-M countries, we see that, in general,
this is a group of low-fertility countries. According to recent statistics (shown in Exhibit
2.2), all but four of the TEDS-M countries are at or below the replacement level (which
ranges from about 2.1 to 2.3 children born per woman, depending on adjustments
made for mortality and sex ratios at birth). The four countries with high total fertility
rates are Botswana, Malaysia, Oman, and the Philippines. A closely related statistic, the
percentage of the total population aged birth to 14 years, shows the same four countries
at a relatively high level: about a third of their respective populations comprise this
young age group. All the other countries with lower total fertility rates have a much
smaller proportion of children in the total population, from 14 to 23 percent. Even with
equal levels of per capita wealth, countries with a lower proportion of children find it
easier to support teachers and teacher education.

In another demonstration of important country differences, Exhibit 2.2 provides key
statistics on education, including public expenditure on education, net enrolment ratios
in primary and secondary schools, and student—teacher ratios. Most revealing among
these data is public expenditure on education, as indicated by percentage of GDP. The
countries that allocate the highest proportion of their GDP to public education are
Botswana and Norway (8.1 and 6.7%, respectively). These are followed by four countries
at about 5.0 to 5.5 percent (United States, Switzerland, Poland, Thailand, and Canada),
then six countries at about 4.0 to 4.5 percent (Malaysia, Germany, Spain, Chinese
Taipei, Oman, and the Russian Federation), and, finally, four countries at about 2.5 to
3.5 percent (Singapore, Georgia, the Philippines, and Chile).

Nevertheless, whatever the differences in resources, other education indicators tend
toward uniformity. Only Oman is below 89 percent with regard to primary school
enrolment rate and, with the exception of Botswana, Chile, Chinese Taipei, and the
Philippines, student—teacher ratios in primary schools are in the 10 to 20 students
per teacher range or even slightly lower. Secondary enrolment rates, however, show
more variation. The move toward a universal basic education, with 8, 9, or 10 years of
compulsory schooling, is still far from complete, even among the TEDS-M countries.

Within these varied and changing contexts, teacher education has been a work in progress
for the last 200 years, and there is little sign that this situation will change. Systems are
in a constant state of flux, making it difficult to describe each system as an ongoing
entity. At any one time, a system may be experiencing changing types of program,
growth or decline in size, program-types being phased out or created, and discussions
of all sorts of other changes that may or may not happen. Thus, both a broader and
deeper perspective is needed to make this ongoing mixture of new and old forms of
organization, in varying degrees of implementation, and subject to normal fluctuations
of growth and decline, more understandable. To this end, TEDS-M country reports
provide fascinating windows into how much teacher education systems have come to
vary within the context of the continuing effort to make primary and lower-secondary
education universal throughout the world. In this process, each of the program-types
described below has come to have its own distinctive character in response to these
different contexts.



THE DISTINCTIVE NATIONAL IMPRINT OF EACH TEDS-M SYSTEM 41

Country-by-Country Introductionto Program-Types and Their National
Contexts

The remainder of this chapter portrays the distinctive characteristics and context of
each national system, in terms of what the authors of the country reports consider
is most important for readers to know when analyzing and interpreting the TEDS-M
survey data. In addition to a narrative explanation, each section contains three graphs
that give an immediate visual image of the diversity of program-types within and across
countries. These graphs are based on Exhibit 1.1 in Chapter 1 and on a table displaying
estimated sizes of program-types as an additional feature.

The three organizational characteristics portrayed in these graphs were discussed in
crossnational terms in Chapter 1. They are:

+ The grade span for which each country prepares teachers;

+ The duration of each program-type (i.e., the total number of years of postsecondary
education required to become a fully qualified teacher); and

+ The size of the program-type in terms of number of future teachers in the final year
of their teacher education (as estimated from the TEDS-M sample).

The narrative summarizes the distinctive national context required for understanding
these program-types and for interpreting the data discussed in later chapters. These are
listed under three headings: (1) institutions and governance, (2) program-types and
credentials, and (3) curriculum content, assessment, and organization.

Botswana?

Botswana is a classic mixed system, in which some teachers are prepared at university,
while others are enrolled in teachers’ colleges that do not have university status.

Institutions and governance

Under the jurisdiction of its Ministry of Education, Botswana has six colleges of
education. Four prepare only primary school teachers and two prepare only secondary
school teachers. Primary and secondary teachers are also trained at what was, until
recently, the country’s only university, the University of Botswana. It has more autonomy
than the colleges (e.g., to set limits on admissions).

Program-types and credentials

Primary school in Botswana extends from Grades 1 to 7—longer than in most
countries. Junior secondary schools cover Grades 8 to 10; only 56 percent of the age
group’s population is enrolled in secondary education, a proportion that is lower than
in any other TEDS-M country. Teacher education aligns with these school types (see
Exhibit 2.3). The Botswana authors reported one primary program-type—the Diploma
in Primary Education from the colleges, as portrayed in Exhibit 2.3. (The Bachelor of
Primary Education from the university was not included in TEDS-M due to a lack
of students.) Secondary teachers can be prepared in four program-types: one at the
two colleges for teachers and three at the university. However, as is evident in Exhibit
2.3, only two were included in TEDS-M: the Diploma in Secondary Education at the
colleges and the Bachelor of Secondary Education (Science) at the university.

2 This section is based on the country report written by K. G. Garegae, T. J. Mzwinila, and T. M. Keitumetse.
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The latter is a concurrent program-type with more demanding entrance requirements
than the corresponding program-type at the colleges. Graduates of this program-type
can teach up to Grade 12, whereas the graduates of the college program-type can teach
only up to Grade 10. The two secondary program-types not included in the TEDS-M
target population are the consecutive Post-Graduate Diploma in Education, which
produces almost no graduates, and the Bachelor of Education (secondary) program-
type, which is intended for practicing teachers who have at least two years’ teaching
experience.

Curriculum content, assessment, and organization

The colleges offer a three-year, fulltime program-type. The first year, for example,
includes courses in communication and study skills, educational technology, special
needs education, two teaching subjects, and teaching practice. Although primary
teachers are expected to teach all subjects, a new trend is to add a specialization in
certain areas, such as primary education and mathematics/science. At the university, the
Bachelor of Secondary Education (Science) produces teachers of mathematics as well
as science. It is a fulltime, four-year program-type, but students start taking education
coursework only in the second year. Overall, this program-type is 70 percent content
and 30 percent mathematics education. The instructor determines course content and
submits a course outline to the department head for his or her approval.

Each program-type has different practicum requirements. The colleges of education
require two weeks of classroom observation in the first year (for primary but not
secondary future teachers), 10 weeks of internship in Year 2, and a five-week practicum
in Year 3. At the university, the Bachelor of Secondary Education (Science) students
undertake seven weeks of teaching practice during both Years 2 and 3.

College students are required to complete written assignments, annual examinations,
and a final research project. An external moderator conducts a final assessment of every
student’s work. This includes a research project and teaching practice. At the university,
the final grade for each course combines continuous assessment and a final examination.
Teaching practice is graded pass or fail; there is no external moderation.

Exhibit 2.3: Teacher education program-types in Botswana

Grade span for which teachers are prepared Duration of program-type (years) Estimated no. of final-year students per program-type

Key to program-type

A—Bachelor of Secondary Education (Science), university
B—Diploma of Secondary Education, colleges of education
C—Diploma in Primary Education

7 8 9 0 1 12 0 1 2 3 4 5 6 0 40 80 120 160 200

Note: Because the Postgraduate Diploma in Education one-year consecutive program produces very few graduates, it was not
included in the TEDS-M target population. The Bachelor of Primary Education at the university was also excluded because of a
lack of students. The Bachelor of Education (secondary) program was not included because it is intended for practicing teachers
who have at least two years of teaching experience. It was therefore outside the scope of TEDS-M.
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Canada (Newfoundland and Labrador, Nova Scotia, Québec, and Ontario)?

In Canada, education is the responsibility of each province or territory; there is no
federal body overseeing education at the national level. TEDS-M was conducted in
four Canadian jurisdictions—Newfoundland and Labrador, Nova Scotia, Ontario, and
Québec. These four provinces account for 66 percent of the total Canadian population,
estimated at nearly 34 million in 2010 (62% of all Canadian residents live in Ontario

and Québec).

Institutions and governance

Teacher education is offered in a total of 56 institutions across all provinces in Canada.
A small number of these are affiliates of larger institutions and include English- and
French-speaking programs within the same institution. Multiple institutions are found
in all but two provinces, Newfoundland and Labrador, and Prince Edward Island.
Four institutions in Nova Scotia offer teacher education, three in English and one in
French. Twelve institutions offer teacher education in Québec—nine in French and
three in English. There are 13 faculties of education in Ontario universities. All 13 have
offerings in English and two also in French. There is no preservice teacher education
in Canada’s three territories, as they tend to draw their teachers from the provincial
teacher education institutions across the country.

Program-types and credentials

Canada has diverse program-types but they share commonalities. In general, teacher
education institutions offer two routes to graduation—concurrent or consecutive.
Concurrent program-types usually offer four years of professional education courses
along with academic courses. Some of these concurrent program-types lead to a
Bachelor of Education (B.Ed.) degree; others, which require five years, lead to a degree
in an academic specialty, as well as the B.Ed. Consecutive program-types require
candidates to obtain an academic degree before being accepted in a teacher education
program-type, with the latter usually concentrated into one or two years. The duration
is related to certification requirements. For example, the minimum requirement for
certification in Nova Scotia is a two-year program-type following the first degree; in
Ontario, certification follows a one-year post-degree program-type. The general trend
across most provinces is toward consecutive program-types. The exception is Québec,
where almost all preservice teacher education is concurrent.

Most institutions offer primary- and secondary-level intakes for each of the two routes
to the B.Ed. Primary teachers are usually considered generalists, but teachers at the
secondarylevel are expected to specialize in one or more disciplines. Generally, secondary
teachers are expected to specialize in school subjects, that is, subjects mentioned in
certification requirements and provincial curricula, and taught in schools. Most primary
program-types are concurrent, while secondary program-types are consecutive.

In some jurisdictions, teaching certificates are endorsed only for specific levels or
subjects. However, the degree to which teachers holding these endorsed certificates are
restricted to their defined areas of specialization varies with jurisdiction and location,
and depends on teacher supply and demand.

All teacher education program-types in Canada require future teachers to participate in
some in-school teaching experience, referred to variously as a practicum, an internship,
or student teaching. The long-term trend is toward longer in-school placements,
distributed throughout the program-type, rather than concentrated at the end.

3 This section is based on the country report written by R. Crocker and H. Joduin and was also written with the
assistance of national research coordinator Pierre Brochu.
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Because education is a provincial responsibility, curriculum content, assessment, and

certification requirements vary from jurisdiction to jurisdiction (see Exhibit 2.4):

+ Newfoundland and Labrador: The main program-type divisions are referred to as

primary/elementary and intermediate/secondary. The primary/elementary program-
type is concurrent, requiring a total of five years to complete. Students typically enter
the professional component in their third year. The secondary program-type is a
three-semester consecutive one, completed over 14 months. A representative body of
stakeholders governs teacher certification in Newfoundland and Labrador, and the
Department of Education administers the system.

Nova Scotia: Nova Scotia has the only system in Canada in which a two-year (four-
semester) consecutive program-type is the norm and is a requirement for certification.
Teacher certification in Nova Scotia is administered by the Department of Education.
It is offered at two levels—one for Grades 1 to 6 and the other for Grades 7 to 12.

Québec: Given the concurrent nature of almost all Québec preservice program-types,
future teachers in that system generally take four years to complete the B.Ed. degree.
Teacher certification in Québec is governed by the Comité d’agrément des programmes
de formation a lenseignement (CAPFE), a representative body of stakeholders.
Certification is for Grade spans 1 to 6 and 7 to 11.

Ontario: Almost all Ontario institutions offer consecutive program-types (of two
semesters’ duration) to students who already have a Bachelor’s degree. The practicum
takes up almost half of that time. Three program-types—primary*/junior (Grades K
to 6), junior/intermediate (Grades 4 to 10), and intermediate/secondary (Grades 7
to 12)—are typical. This structure conforms to the structure for teacher certification,
thereby allowing teachers to be certified to teach across a range of grade levels.
Teacher certification in Ontario is governed by the Ontario College of Teachers, an
independent body.

Exhibit 2.4: Teacher education program-types in Canada

- T o Tmmon ® >
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Grade span for which teachers are prepared

Key to program-type
A—Intermediate/Senior (Ontario)
B—Junior/Intermediate (Ontario)
C—Primary Junior (Ontario)
D—Secondary 1-5 (Québec)
E—Primary (Québec)

Duration of program-type (years)

F—Secondary (Junior and Senior High) (Nova Scotia)
G—Primary (Nova Scotia)
H—Intermediate/Secondary (Newfoundland-Labrador)

|—Primary/Elementary (Newfoundland-Labrador)

Note: The third graph was omitted because the nature of the data collected meant it was not possible to accurately estimate
enrolments by program-type.

4 Note that the term primary as used in Ontario differs from its more general use in TEDS-M. In TEDS-M, primaryis
used consistently for what is generally the first level of compulsory schooling, even when the national terminology

is different (e.g., elementary).
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Chile®

Most teacher education provision in Chile focuses on preparing generalist teachers
for all subjects of the eight-year basic school. In this respect, Chile differs from most
countries, where teachers for Grades 7 and 8 (and sometimes 4, 5,and/or 6) are prepared
differently and are more specialized than teachers in the lower grades.

Institutions and governance

Responsibility for teacher education in Chile is almost entirely delegated to the
universities, as well as to a few tertiary-level professional institutes. During the 1990s,
most teacher education in Chile took place in publicly funded universities. More
recently, however, a growing number of private universities have started to provide
teacher education. TEDS-M sampling information shows that when the study began in
2006, 16 public universities, 22 private universities, and 5 professional institutes offered
teacher education program-types for basic education teachers.

Chile has no established government policies related to coordination of teacher
education. Instead, the Ministry of Education maintains an informal relationship with
teacher education institutions.

Program-types and credentials

Applicants for teaching positions must have a teaching qualification from a university or
a professional institute appropriate to the level in which they are to teach. Beyond that,
there are no national requirements governing appointment in schools. The Organic
Law of Education (1990) defines teaching qualifications in terms of a licentiate degree
in education and a teaching entitlement ( Titulo de Professor).

In most institutions, teacher education is offered as a concurrent program-type,
lasting from 8 to 10 semesters. However, as mentioned above, the main program-type
prepares future teachers to teach all subjects in Grades 1 to 8, and 11 institutions offer
supplementary subject-matter specialization, requiring candidates to take additional
courses in a particular subject. As Exhibit 2.5 shows, both program-types serve Grades
5 to 8, but compared to the program-type for Grades 1 to 8, the program-type with
additional mathematics prepares only a few teachers.

Curriculum content, assessment, and organization

Within the Chilean program-types, the offerings are similar: subject-matter knowledge,
pedagogy, general education, and field experience. A semester-long or four-month
practicum is required in addition to the program-long field experiences. The licentiate
mandates a written thesis. Students spend the majority of their last semester on this
requirement, working individually or collectively.

5 This section is based on the country report written by B. Avalos Davidson.
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Exhibit 2.5: Teacher education program-types in Chile

Grade span for which teachers are prepared Duration of program-type (years) Estimated no. of final-year students per program-type

Key to program-type
A—Generalists, but with additional mathematics education

LI L I I I I I I I I I I I
7 8 9 10 1 12 0 1 2 3 4 5 6 0 640 1,280 1,920 2,560 3,200

Note: According to the national research coordinator for Chile, the program-type offering extra mathematics did not include
enough mathematics to warrant it being designated a specialist program-type. Estimates for the final-year students per program-
type were calculated as the mean of the estimates from the two subsamples for Program-Type B.

Chinese Taipei®

Institutions and governance

In 2007, 59 universities in Chinese Taipei were authorized to provide teacher education.
Of these, 48 universities were admitting future secondary teachers, and 23 universities
were accepting future primary teachers. The current system was developed after the
end of World War 2 and the Japanese colonial era. The Nationalist (KMT) government
at that time considered the quality of teachers important to political life, economic
development, and national defense, and therefore established advantageous conditions
and incentives for becoming a teacher, in an effort to attract talented people to this
occupation. Throughout this early period, the government exercised tight control over
which institutions could educate teachers and when to increase or decrease the number
of teacher education institutions, the number of teachers being educated, and the
deployment of novice teachers.

From the 1960s to the early 1990s, as the economy developed rapidly and then slumped,
this rigid control was relaxed. New ideas about a free society and free economy clashed
with the existing system. The government made changes to teacher recruitment,
training, and employment policies and practices. For example, the ministry no longer
took responsibility for assigning jobs to teachers. Instead, future teachers had to
compete for specific vacancies. In short, Chinese Taipei was taking steps toward what
the Organisation for Economic Co-operation and Development (OECD, 2005) has
called position-based as opposed to career-based teacher employment.

Program-types and credentials

There are two types of teacher in Chinese Taipei—primary school teachers in Grades
1 to 6 and secondary school teachers who teach either lower-secondary (Grades 7 to 9)
or upper-secondary (Grades 10 to 12) classes. Primary school teachers are generalists,
but most secondary school teachers teach within a single level (either junior or senior
high school) and a single subject. Hence, as illustrated in Exhibit 2.6, Chinese Taipei

6 This section is based on the country report written by E-J. Hsieh, P.-J. Lin, G. Chao, and T.-Y. Wang.



THE DISTINCTIVE NATIONAL IMPRINT OF EACH TEDS-M SYSTEM 47

has only two program-types with respect to TEDS-M, one for primary school teachers
and the other for secondary. In each one, future teachers take four years to complete
the Bachelor’s requirements, after which they complete the half-year practicum. Both
program-types are concurrent; Chinese Taipei has no consecutive program-types.

Curriculum content, assessment, and organization

Both program-types include three components. These are general curriculum
requirements for all university students from any field, a subject-matter curriculum,
the goal of which is to improve students’ understanding of the subject(s) that they will
teach, and a professional education curriculum. Universities may choose offerings from
alist established by the ministry. In addition, future teachers must complete a practicum
organized according to ministry guidelines.”

Once these requirements have been completed, future teachers have to take the Teacher
Qualification Assessment. This national test is the last step in quality control of preservice
teacher education. The assessment includes two general subjects and two professional
education subjects. The pass rates for 2007 and 2008 were just under 68 percent and
76 percent of the future teacher cohorts, respectively.

Exhibit 2.6: Teacher education program-types in Chinese Taipei

) )
A
B
LI L L I I I I I I I 1 T T T
1 2 3 4 7 8 9 10 1 12 0 1 2 3 4 5 6 0 800 1,600 2,400 3,200 4,000
Grade span for which teachers are prepared Duration of program-type (years) Estimated no. of final-year fulltime students per program-type

Key to program-type
A—Secondary mathematics teacher education
B—Elementary teacher education

Note: Eleven institutions in the target population were excluded because they were very small—fewer than 26 future primary
teachers and fewer than five future lower-secondary mathematics teachers in the final year of their programs. The primary and
secondary programs both take 4.5 years to complete. This period of time includes the four-year Bachelor’s degree and a six-

month practicum.

7 These guidelines include or require policies relating to selection of practicum schools and internship supervisors,
the qualifications of university supervisors (teaching staff only, no doctoral students), the qualifications of school
supervisors (at least three years’ teaching experience), supervision methods, the number of future teachers
assigned to each supervisor, the number of hours interns spend in school each week, intern rights and obligations,
procedures for handling unsatisfactory performance, intern evaluation, and the provision of counseling literature,
hotlines, and internet resources to interns.
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Georgia®
Georgia has been undertaking educational reforms that are drastically changing policies

and practices inherited from the Soviet Union. Although the reforms are far from being
completely implemented, the implications for teacher education are profound.

Institutions and governance

Ten institutions of higher education currently offer teacher preparation in Georgia.
These are mostly state institutions but there are also some private ones. The 2004 Law
on Higher Education of Georgia mandated major changes in teacher education. Also,
for the first time, the State Commission on Educational Facilities set upper limits on
the number of teacher education students to be admitted to each university. Within
these upper limits, institutions determine the actual number of students admitted.
Institutions previously had complete autonomy in this respect.

Program-types and credentials

Candidates holding a Bachelor’s degree in pedagogy or any other subject can become
primary school teachers. They do not need any other certificate issued by the authorities.
However, teaching is becoming a more regulated profession. The qualification being
implemented for secondary school is a Master’s degree in teaching. This requirement
greatly increases the role of educational sciences in the preparation of secondary
teachers.

Even under the new law, a person holding a Bachelor’s remains eligible to teach Grades
1 to 6 and, until 2014, in secondary school. Once implemented, the new law will require
any person entering a teaching career to pass a teacher certification examination after
he or she has received a relevant degree and completed a one-year probationary period
in school.

Given this complex, changing situation, where preparation for teaching still takes
place in a wide range of departments, the TEDS-M sample for Georgia was defined
in terms of four program-types (Exhibit 2.7): a four-year Bachelor of Pedagogy for
future primary school teachers of Grades 1 to 4, and a Bachelor of Mathematics and two
Master’s degrees in teaching at the secondary school level.’

Curriculum content, assessment, and organization

Each institution establishes its own entrance standards and requirements. In general,
there are no specific content area requirements and no tests of prerequisite subject-
matter knowledge for entrance into teacher education institutions. Applicants must
have successfully completed a more general national examination. Institutions also
develop their curricula independently. Each unit within a university department of
education decides on the number and content of courses while, in principle, taking into
account the professional standard in mathematics, the national teacher standard, and
the student standard (created by the Ministry of Education and Science).

8 This section is based on the country report written by N. Mzhavanadze and T. Bokuchava.
9 Out of 10 institutions, nine offered four-year programs while one institution offered the same program-type as
one five years in duration.
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The traditional Bachelor’s degree in education in Georgia typically takes 36 months
to complete and includes two phases, an academic phase and a nine-month practical
training phase. However, the practical training phase has fallen into disuse."

Although examinations are administered semester by semester throughout the
program-type, there is also a national examination that candidates must take in order to
complete their Bachelor’s degree. Practical training, when it was implemented, was also
supposed to be sanctioned by an examination administered by the institution. However,
as mentioned above, the new system will have an entirely new teacher certification test,
consisting of a professional skills test and a subject-matter test.

Exhibit 2.7: Teacher education program-types in Georgia

( ) )
A
B
¢ |
g P

LI L L L L L L L I I I I I I I I I I I
1 2 3 4 5 6 7 8 9 0 11 12 0 1 2 3 4 5 6 0 160 320 480 640 800
Grade span for which teachers are prepared Duration of program-type (years) Estimated no. of final-year fulltime students per program -type

Key to program-type

A—Master's in Mathematics Teaching, consecutive
B—Master's in Mathematics Teaching, concurrent
C—Bachelor’s in Mathematics

D—Bachelor’s in Pedagogy

Note: During the current transitional period of educational reform in Georgia, future teachers in the Bachelor of Mathematics
program will be qualified to teach Grades 1-12. However, according to the national research coordinator for Georgia, these
students are typically found in Grades 5-12 and therefore the TEDS-M classification of level needed to be secondary, not
primary—secondary. The Master’s in Mathematics is a very small program that exists in only two institutions. It is listed twice
in this figure because in one institution it is consecutive and in the other is concurrent. The Russian and Azeri sections of
the targeted institutions have been excluded from this figure, but they accounted for only 1.4 percent and 1.7 percent of the
TEDS-M primary and lower-secondary fulltime student cohorts, respectively.

10 Chavchavadze State University, for example, decided to discontinue the period of practical training. Its instructors
have compensated for this by using case studies, open lessons, and other practical experiences during the academic
year.
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Germany"

German teacher education differs markedly from teacher education in the other
TEDS-M countries in a variety of important respects. Also, because education policy in
Germany is basically the responsibility of the 16 federal states, and because the primary
and secondary school system is highly differentiated, the system also varies.'?

Institutions and governance

Because the federal government does not make educational policy, the development and
coordination of common features are fostered by the Conference of [State] Ministers of
Education and Cultural Affairs (KMK). In teacher education, the KMK has facilitated
a national agreement (although with some allowance for variation) on the structure
and duration of teacher education program-types, required coursework, and general
contents of the program-types. The agreement also covers the main features of the two
state examinations that future teachers must pass.

Notably, Germany is the sole TEDS-M country that appears to offer consecutive
program-types only. All future teachers begin their preparation in one of the German
universities with program-types that emphasize academic, theoretical study. This
approach ensures a relatively advanced level of academic preparation for all future
teachers given that university entrance is still selective in Germany, and especially so
when compared to countries where universities reach a much larger proportion of the
age cohort. Germany has 74 universities providing preservice teacher education. This first
phase also contains a great deal of required education coursework that is characteristic
of concurrent program-types in other systems, albeit with a heavy emphasis on theory.

Most of the practical preparation is provided in a second phase in special, generally
small, institutions operated by state governments and known as Studienseminare.”
Thus, despite appearing to have only consecutive program-types, Germany should be
understood as having program-types that are not purely consecutive but rather a hybrid
of concurrent and consecutive types.

Program-types and credentials

In Germany, teaching careers and, therefore, teacher education program-types, differ
from one type of primary or secondary school to another. The German Grundschule
or primary school ends at Grade 4 in most German states, and is shorter than the
international norm. All Grundschule students attend the same type of school; there is
no stratification at this point. However, at Grade 5, students are stratified into four very
different types of school: (1) Hauptschule,"* (2) Realschule," (3) Gymnasium,'® and (4)
Gesamtschule."” In some states, the Hauptschule and Realschule are combined.

11 This section is based on the country report written by J. Konig and S. Blomeke.

12 The integration of Germany into European higher education, according to the Bologna Accord, is changing some
of these traditional characteristics. This account represents the situation at an earlier point in time.

13 Two states do not have these institutions; instead preuniversity schools take responsibility for the second phase.

14 This is the least academic and most practical type of lower-secondary education for Grades 5 to 9, accounting for
26 percent of eighth graders in 2006, according to the TIMSS 2007 Encyclopedia. On completing their schooling at
this level, Hauptschule students either combine work with parttime vocational training or go straight to a fulltime
vocational school.

15 This is a more selective form of secondary education for Grades 5 to 10, with 27 percent of eighth graders attending
these schools. Realschuleis considered an appropriate basic education for lower levels of white-collar and technical
occupations.

16 This constitutes the elite form of secondary education, with 33 percent of eighth graders preparing for the Abitur,
which is required for university entrance.

17 This, a comprehensive school, provides differentiated programs otherwise offered in separate schools.
Comprehensive schools take in about nine percent of eighth graders, but do not exist in all German states.
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In order to staff these different types of school,'® the KMK has classified teaching
qualifications into four categories:"

+ Type 1: Primary (Grundschule) only, Grades 1 to 4;

+ Type 2: Primary (Grundschule) or lower-secondary schools, Grades 1 to 9/10;
+ Type 3: All types of lower-secondary school, Grades 5 to 9/10;

+ Type 4: Grades 5 to 12/13.

Under the TEDS-M configuration of program-types, the first two types in the German
terminology were each subdivided into two TEDS-M program-types. These were
future teachers with mathematics as a teaching subject and those teachers without,
thus producing six program-types in all, as featured in Exhibit 2.8. Before entering any
of these program-types, all future teachers have to earn the Abitur secondary school
completion diploma, which requires passing a high-stakes examination in at least four
subjects.?’

Curriculum content, assessment, and organization

Because Type 1 teachers teach all subjects, the study of mathematics as well as other
subjects is usually compulsory for future primary teachers. Type 2 teachers preparing
for Grades 5 to 10 and all Type 3 and 4 future teachers are more specialized than their
Type 1 colleagues and undertake study that allows them to teach two subjects. Before
the Bologna Accord, future teachers did not progress through this phase in cohorts, nor
were they required to attend classes. This first university phase typically lasts from 42
months for primary to 54 months for secondary future teachers. These time periods
include breaks and vacations.”

The second phase lasts 18 to 24 months, depending on the state and level of teacher
education. Future teachers in this phase teach parttime in schools, assuming all the
responsibilities normally expected of a classroom teacher. They simultaneously
attend courses in general pedagogy (Hauptseminar) and subject-specific pedagogy
(Fachseminar) organized by their Studienseminar.

During teacher education, future teachers must pass two state examinations to be
considered qualified to teach. They undertake the first state examination at the end of
the first university phase. It consists of several written and oral examinations related to
the subjects studied in the first phase, as well as a long essay. Successfully passing this
examination constitutes a first university degree at ISCED Level 5A.

The second state examination is less academic and more practical than the first. Future
teachers are required to teach lessons that are observed and assessed by a board of
examiners. An essay on a practical issue is also required. One or more oral examination
sessions may be included as well. Successful completion of the second state examination
constitutes attainment of an ISCED Level 5A second university degree.

18 Excludes vocational and special education because TEDS-M does not include teachers prepared for these
programs.

19 There is no longer a direct correspondence between types of school and types of teacher education in the sense of
drawing Gymmnasia teachers solely from one type, for example. Nevertheless, new teachers in Gymnasia are more
likely to come from Type 4 programs than from other types.

20 The nature and organization of this examination vary from state to state, but some commonality has been
established through an interstate compact between the federal states.

21 Breaks are counted because future teachers have assignments to complete during their breaks (seminar papers or
school-based experiences).
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Exhibit 2.8: Teacher education program-types in Germany

( = i )
A
B ——
C
D
E
F

LI LI I I I I I I I I I I I I I

12 3 4 5 6 7 8 9 10 1 12 0 1 > 3 4 5 6 0 640 1,280 1,920 2,560 3,200
Grade span for which teachers are prepared Duration of program-type (years) Estimated no. of final-year fulltime students per program-type

Key to program-type

A—Grades 5/7-12/13 with mathematics as a teaching subject (Type 4) D—Grades 1-4 without mathematics as a teaching subject (Type 2B)
B—Grades 5/7-9/10 with mathematics as a teaching subject (Type 3)  E—Grades 1-4 without mathematics as a teaching subject (Type 1B)
C—Grades 1-9/10 with mathematics as a teaching subject (Type 2A) F—Grades 1-4 with mathematics as a teaching subject (Type 1A)

Note: For organizational reasons, one small federal state could be included only at the institutional level. No further teacher
data were collected, but this information would have accounted for only 3.7 percent of the TEDS-M primary population and
for a similar percentage at the lower-secondary level. The grade span for primary school teachers is Grades 1 to 4, except in two
states where primary school includes Grades 1-6. The duration of Type 1A and Type 2B programs is the same (3.5 + 2.0 years)
in all federal states except one. The duration of Type 2A and 2B programs varies across federal states from 3.0 to 4.5 years for
Phase 1 and 1.5 to 2.0 years for Phase 2. The values shown in the graphs are modal values. The duration of Type 3 is the same
(3.5 + 2.0 years) for all but three federal states. In two of these states, the duration of Phase 1 is 4.0 years. In the other two states,
the duration is 1.5 years. The duration of Type 4 is the same (4.5 + 2.0 years) for all federal states except one. Estimates for
final-year fulltime students per program-type were calculated as the means of the estimate from the two split-half samples for
Program-Type 2A.

Malaysia*

In time, Malaysia wants all of its primary and secondary teachers to be university
graduates with degrees (i.e., “graduate teachers”) rather than teachers who have teacher
college diplomas only (i.e., “non-graduate teachers”). However, at the time of the
TEDS-M survey, the non-graduate Malaysian Teaching Diploma was by far the largest
of the program-types preparing primary school teachers (Exhibit 2.9).

Institutions and governance

Initial teacher education in Malaysia is conducted at two levels—public and private
universities, and teacher training institutes.”> While all public and private universities
produce graduate teachers, the teacher education institutes still award non-graduate
diplomas as well as Bachelor’s degrees. The Ministry of Education has set a target of
having, by 2015, all teachers in secondary schools and at least 50 percent of teachers in
primary schools with the status of graduate teachers.

22 This section is based on the country report written by R. Nagappan, N. Ratnavadivel, O. Lebar, I. Kailani,
S. Malakolunthu, and M. Karim.

23 The teacher education institutes are former teacher education colleges, which used to prepare teachers for primary
and lower-secondary schools, credentialing them with certificates and later diplomas, but are now empowered to
award Bachelor’s degrees to their graduates.
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Program-types and credentials

Future teachers of mathematics intending to teach in Malaysian primary and secondary
schools have at hand five different preservice program-types: three for primary Grades
1 to 6 and two for secondary Grades 7 to 13 (Exhibit 2.9). At the secondary level, the
universities offer two concurrent program-types, the Bachelor of Science (Education)
and the Bachelor of Arts (Education).?* At the primary level, the concurrent Diploma in
Education, for future teachers who already have a degree, and the Bachelor of Education
are both offered to prepare future primary teachers at the graduate level. The Malaysian
teaching diploma is offered to future primary teachers at the non-graduate level.

Curriculum content, assessment, and organization

The Teacher Education Division of the Ministry of Education, with approval from the
ministry’s Central Curriculum Committee and the Malaysian Qualification Agency
(which has been responsible for accrediting all higher education offerings since 2007),
sets the curriculum requirements for teacher education institutes (i.e., the former
teacher colleges). The Teacher Education Division also sets requirements for ongoing
implementation of the goals of two important documents—the National Philosophy of
Education (formulated in 1988)% and the Philosophy of Teacher Education (formulated
in 1982).% The focus in these documents is on national unity, national culture, science
and technology, and individual development.

All teacher education institutes follow a common curriculum, which has six basic
components: teacher dynamics,” knowledge and professional competence,® subject
options and specialization (major and minor subjects), self-enrichment,” co-curricular
activities, and practicuam. The universities are responsible for their own curricula, but are
required to develop these within guidelines set by the Malaysian Qualification Agency
and the Ministry of Higher Education. Practicum requirements differ somewhat among
universities and institutes. Ten to 12 weeks of practicum are the norm.

The last major policy reform affecting the teaching of mathematics was introduced in
2003, when it was decided to teach mathematics in English instead of Malay (or Chinese
or Tamil in the vernacular schools) in Grades 1 to 13. Because teachers had never been
expected or prepared to do this, the decision had major implications for both preservice
and inservice teacher education. The policy has now been rescinded, and since the
beginning of 2012 mathematics has again been taught in the other languages.

Testing and assessment in Malaysian teacher education is multifaceted. For purposes
of selection, all future teachers are required to pass assessments, comprehensive
examinations (oral and written) in each of the required subjects, the Malaysia Teacher
Education M-Test, and the Malaysian Educators Selection Inventory (MEdSI). In
addition, each institution requires its future teachers to submit a portfolio and to pass
an assessment of their classroom teaching competence. Future teachers furthermore
experience continuous assessment of their knowledge and skills during each of their
courses.

24 A Post-Graduate Diploma in Education (PGDE) is also offered, but it was not included in TEDS-M because of a
lack of students working toward this qualification.

25 See http://unesdoc.unesco.org/images/0019/001931/193184e.pdf
26 See http://aadcice.hiroshima-u.ac.jp/e/publications/sosho4_2-08.pdf

27 That is, language skills, thinking skills, environmental education, Islamic civilization, Islamic education or,
alternatively, moral education for non-Muslim students.

28 Learning about Malaysia, psychology, pedagogy, guidance and counseling.
29 Art, physical and health education.
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Exhibit 2.9: Teacher education program-types in Malaysia
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Key to program-type

A—Bachelor of Science in Education (Mathematics), secondary D—Bachelor of Education, primary

B—Bachelor of Arts in Education (Mathematics), secondary E—Malaysian Diploma of Teaching (Mathematics)

C—Diploma of Education

Note: The Bachelor of Education Teaching English as a Second Language (TESL) with mathematics program-type was not
included in the TEDS-M target population. The Malaysian Postgraduate Diploma of Teaching (Mathematics) was also excluded
because it had no eligible future teachers at the time of testing.

Norway*

Norway has a national framework (rammeplan) for teacher education, which all
institutions follow. However, each institution has a great deal of autonomy with regard
to organizing the content and the structure of the subjects taught, although there is less
autonomy than before.

Institutions and governance

Norway has seven universities and 27 university colleges. Two universities and 17
university colleges (lererhogskoler) offer the general teacher education program-
type (allmennlerer-utdanning or ALU), designed to prepare future teachers to teach
mathematics (as well as other subjects) in both primary and lower-secondary schools.

All seven universities provide preparation for lower- and upper-secondary school
teachers.

Program-types and credentials

Norway has four major program-types for teacher education (Exhibit 2.10). The
ALU program-type for primary and lower-secondary school teachers is concurrent; it
provides future teachers with four years of general subject knowledge, pedagogy, and
subject didactics. Teaching practice is included every year.*!

30 This section is based on the country report written by T. Breiteig.

31 Note that the numbers do not correspond to the number of institutions in the TEDS-M database. This is because,
unlike the practice in regard to the practice in other TEDS-M countries, TEDS-M counted an institution in
Norway offering more than one program-type as more than one institution.
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All ALU students choose optional subjects during their third and fourth years, providing
students with opportunity to obtain more depth in one of the subjects. Some students
choose mathematics. In TEDS-M, these students were considered a population of
their own and were tested two years later than the ALU future teachers who had not
yet reached the year when they could opt (or not) to choose mathematics. These two
program-types have an extended grade range (1 to 10), which coincides with the
compulsory school system in Norway and includes the lower-secondary school phase
of basic education.

The third program-type is a concurrent five-year Master’s degree offered by the
universities. The fourth program-type is consecutive. It provides future teachers with a
subject-specific education (adjunkt or lektor) that prepares them for work in lower- and
upper-secondary schools (Grades 8 to 13). The final year (PPU) contains pedagogy,
subject-matter didactics, and teaching practice. The last two program-types normally
provide qualification in two teaching subjects. However, as Exhibit 2.10 shows, these
two program-types prepare very few future teachers when compared to the ALU.

Because Norwegian institutions enjoy a high level of autonomy, they are responsible for
the quality of what they offer. The links between internal and external quality assurance
are maintained through the Norwegian Agency for Quality Assurance in Education
(NOKUT). However, there is no requirement to test or check particular skills or
knowledge at the end of the teacher education program-types.

The 2003 national curriculum framework addresses the competencies teachers should
acquire; they do not specify subject-matter content. The institutions themselves are
responsible for designing the content that enables future teachers to acquire the
competencies. They are also responsible for demonstrating compliance with the
frameworks. Nevertheless, universities typically resemble one another in terms of
teacher education by offering an ordinary academic degree followed by “practical
pedagogical education” (PPU). In university colleges, teacher education takes four
years. Compulsory subjects such as pedagogical theory, mathematics, Norwegian, and
religion account for half of the program-type. These required courses include subject-
matter didactics. The rest are elective courses. Guided practice takes place during the 20
to 22 weeks of the program-type.
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Exhibit 2.10: Teacher education program-types in Norway
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Grade span for which teachers are prepared Duration of program-type (years) Estimated no. of final-year fulltime students per program-type

Key to program-type

A—Teacher Education Program (PPU)

B—Master's degree

C—General teacher education (ALU+) with mathematics option
D—General teacher education (ALU) without mathematics option

Note: The most common PPU program-type is one in which future teachers first complete a Bachelor’s degree in mathematics
and another subject (three years) and then continue on with the PPU course (one year). However, students can elect to complete
a Master’s degree (five years) before taking the PPU course (one year). The Master’s and PPU program-types formally qualify
graduates for Grades 5-13, but almost all graduates end up teaching Grades 8—13. Future teachers in the ALU without extra
mathematics were tested at the end of the second year of the program whereas the full-time students in the ALU without
mathematics were tested at the end of the fourth and final year of the program. Thus, these two program-types overlap because
those students in the ALU without extra mathematics in Year 2 can choose ALU with mathematics in Years 3 or 4. Estimates for
final-year fulltime students per program-type were calculated as the mean of the estimates from the two split-half samples for
Program-Types C and D.

Oman?

A small number of institutions with evolving roles are responsible for teacher
education in Oman. All graduates of program-types that fit the TEDS-M population
have Bachelor’s degrees, but the program-type offered by colleges outside the university
differs in certain respects from that offered at the university (e.g.,language of instruction
and practicum requirements).

Institutions and governance

Oman currently has no initial teacher education provision for Grades 1 to 4. The reason
is insufficient demand for new teachers at this level. TEDS-M, therefore, encompassed
Grades 5 to 12 only. Recently, Oman’s six colleges of education were converted to
more comprehensive applied colleges of science. Five of them no longer offer teacher
education, but at the time of the TEDS-M data collection, all six still had teacher
education students in their final year and therefore participated as part of the target
population. Teacher education is currently offered at only a few institutions—Sultan
Qaboos University, one college for females under the Ministry of Higher Education,
and three private universities.”

32 This section is based on the country report written by M. Al Ghafri, A. Al Abri, and M. Al Shidhani.
33 The private universities had so few graduates in teacher education that they were not included in TEDS-M.
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Program-types and credentials

In Oman, all secondary teachers of mathematics prepare for just one teaching subject,
although they are actually required to study other subjects as well. Oman has three
major program-types for preparing these mathematics teachers. One is a concurrent
program-type at a college of education, leading to a Bachelor of Education (Exhibit
2.11). The second program-type also leads to a Bachelor of Education, but it is offered
at Sultan Qaboos University, and the third is a consecutive program-type, consisting of
a Bachelor of Science in Mathematics followed by a professional education diploma.

The Bachelor of Education that the university offers takes an average of five years to
complete. In part, this is because most of the mathematics students have to spend one
or two semesters studying English, given that English is the language of instruction for
most of their courses. In the college of education, the Bachelor of Education takes four
years to complete because there is less of an emphasis on English. Arabic is the language
of instruction.

The Bachelor of Science in Mathematics program-type includes the normal two
phases of a consecutive course of study. During the first phase, students are enrolled
in the College of Science for five years, after which they receive a Bachelor’s degree
in mathematics. During the second phase, students enroll in the university’s college
of education for one additional year and then receive the Professional Educational
Diploma in Mathematics. All these graduates are qualified to teach Grades 5 to 12.

Curriculum content, assessment, and organization

The future teachers in the concurrent Bachelor of Education program-type have a heavy
schedule of coursework. It includes:

+ A “cultural component” of seven courses, with an emphasis on the nature of Omani
society and its Arabic and Islamic origins, plus English language and elective

courses;

+ Specialized coursework in mathematics, physics, and computer science (20 to 21
required courses); and

+ Eleven courses in education.

At the university, the practicum takes place in the final year of Bachelor of Education
study (one day a week in the first semester and two days a week in the second). In the
consecutive program-type, the practicum is scheduled for the last semester only and for
two days a week. In the college of education, dispersed requirements for field experience
that began in the third semester and continued to the end of the program-type were
discontinued and replaced with the two-days-a-week requirement in the final year.
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Exhibit 2.11: Teacher education program-types in Oman
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Grade span for which teachers are prepared Duration of program-type (years) Estimated no. of final-year fulltime students per program-type

Key to program-type

A—Bachelor of Education, college of education
B—Bachelor of Science, followed by Diploma in Education
C—Bachelor of Education, university

Note: At the time of testing, Oman was not offering preservice teacher training for Grades 1-4 because of insufficient demand
for new teachers at that level. Programs at private universities were not included because they had very few students.

Philippines®
In contrast to most TEDS-M countries, the Philippines has a large number of teacher

education institutions, both public and private. Key requirements, however, are set at
the national level.

Institutions and governance

The Philippines has a total of 323 primary-level institutions offering mathematics for
future teachers (72 public, 251 private) and 546 at secondary level (139 public, 407
private). Although these institutions have considerable autonomy, the Commission
on Higher Education (CHED) has the legal authority to set minimum standards,
evaluate what is offered, and establish policies and guidelines for the creation of new
institutions.

The Technical Panel for Teacher Education reviews teacher education curricula as well
as the overall capabilities of teacher education institutions.

Program-types and credentials

As Exhibit 2.12 shows, the Philippines has a very simple structure of one primary
program-type (Bachelor of Elementary Education) for Grades 1 to 6 and one secondary
program-type (Bachelor of Secondary Education) for Grades 7 to 10, both of which
take four years to complete and are concurrent. The Bachelor of Secondary Education
requires candidates to take a major subject, and sometimes a minor specialization; a few
institutions require two major specializations.

Because secondary school in the Philippines ends at Grade 10, students are eligible for
vocational training or university. Future teachers, therefore, go into teacher training
after Grade 10, but they continue with basic general education courses in their first year,
before beginning to specialize.

34 This section is based on the country report written by E. B. Ogena, F. G. Brawner, and M. D. Ibe.
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Curriculum content, assessment, and organization

In 2004,a CHED directive required implementation of a new curriculum in 2005/2006.
This includes a 6- to 12-week student teaching requirement. Student teaching includes
both on- and off-campus components. Although there are guidelines for assessing this
practicum component, much of the assessment is ad hoc, according to the authors of
the country report.

All primary and secondary teaching candidates are required to take the Licensure
Examination for Teachers (LET). The LET includes three main tests—professional
education, general education, and the field of specialization—and is weighted 40
percent, 20 percent, and 40 percent, respectively. The syllabus is publicized and made
known to teacher education institutions.

Exhibit 2.12: Teacher education program-types in the Philippines
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Grade span for which teachers are prepared Duration of program-type (years) Estimated no. of final-year fulltime students per program-type

Key to program-type
A—Bachelor in Secondary Education
B—Bachelor in Elementary Education

Note: Sixty-one institutions in the target population were excluded because they were very small (fewer than five primary future
teachers and fewer than three lower-secondary teachers).

Poland?®

In Poland, specialists teach mathematics from Grade 4 on. Poland thus differs from the
norm in other TEDS-M countries with respect to the knowledge expected of teachers
who staff most of the basic education grades.

Institutions and governance

Higher education plays a major role in teacher education in Poland. Although teacher
training colleges, which are not considered to be a part of higher education, also
offer teacher education, they produce only a small number of teachers. Students in
teacher training colleges follow a curriculum that is very similar to the curriculum of
Bachelor-degree studies. Their graduates are awarded a diploma (dyplom uko ‘nczenia
kolegium nauczycielskiego). Recent reforms have raised the qualification levels required
for entry into teaching, but there is no licensing; qualifications are defined solely in
terms of required higher education degrees. Teacher education operates within the

35 The earlier curriculum, at the beginning of the 1990s, was thought to be too heavy in general education courses,
without enough specialized coursework or enough field experience. More subject-matter content was added to the
program-types in the subsequent reform. The new curriculum also emphasizes curriculum development, lesson
planning, instructional materials development, assessment, and innovative teaching, and gives greater emphasis
than previously to experience in the field and in classrooms.

36 This section is based on the country report written by M. Sitek.
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general legal and institutional framework of higher education. Special regulations of
the sort developed for all fields of study set out the requirements for the curriculum and
practicum of teacher education.

Program-types and credentials

The organization of primary and secondary education changed in 1999. Primary
schools in Poland now offer six years of general education, with a further three years in
lower-secondary schools. Primary school has two stages: a stage of integrated learning
in Grades 1 to 3 and a stage of specialist subject teaching in Grades 4 to 6.

Future teachers wanting to teach mathematics in Grade 4 must complete a higher
education degree in mathematics, which also includes required teacher education
content.” Graduates in mathematics education from the teacher education colleges can
teach only in Grades 4 to 6 of the primary schools and in basic vocational schools. In
contrast, there is no distinction in Grades 1 to 3 between school subjects; teachers must
be qualified in “integrated teaching”—a qualification acquired through pedagogical
study program-types at Bachelor’s and Master’s levels in universities or at diploma
level in teacher education colleges. The pedagogical-study program-types include very
little opportunity to learn mathematics, but provide substantial academic knowledge in
general pedagogy.

A two-cycle structure has been introduced as part of Poland’s implementation of the
Bologna Accord—a three-year Bachelor of Arts (second and fourth bars in Exhibit 2.13)
andatwo-year Master of Arts. The first-cycle (Bachelor’s) degree in mathematics qualifies
graduates to teach in primary and lower-secondary schools, while the second-cycle
(Master’s) degree in mathematics qualifies graduates to also teach in upper-secondary
schools. The pedagogy degrees usually qualify teachers to teach in kindergartens and
Grades 1 to 3. The old five-year Master’s has been phased out (first and third bars in
Exhibit 2.13). While this program-type is no longer offered, it was included in TEDS-M
because students were still completing their final year of study in 2008. Graduates of
the first cycle (Bachelor’s) programs may enroll in second-cycle (Master’s) programs.
For this reason, second-cycle program-types were not included in the TEDS-M study
because they are offered mostly to persons already qualified to teach.

In the first-cycle Bachelor’s program-type, future teachers prepare to teach two subjects.
The more advanced degree prepares them for even more specialization in just one subject
(although they still may also teach two). Exhibit 2.13 shows that the top two program-
types (or bars) preparing future teachers for Grades 4 to 12 and 4 to 9, respectively, are
relatively small program-types compared to those represented by the third and fourth
bars in the exhibit, which focus on Grades 1 to 3. This pattern reflects the popularity of
pedagogy program-types for Grades 1 to 3, which are less selective and less demanding
than the mathematics program-types.

Administrative and survey data show that most teachers in Poland hold Master’s
degrees. A survey of specialist mathematics teachers in primary and lower-secondary
schools indicates that 95 and 97 percent, respectively, hold Master’s degrees. However,
many teachers of mathematics major in other fields of study. As many as 31 percent
of the primary school mathematics teachers and 25 percent of the lower-secondary
mathematics teachers had qualified in this subject through post-graduate study. A large
majority of them had previously taught other school subjects, mainly physics or other
science subjects.

37 Majoring in a degree with substantial mathematics content can also be considered satisfactory. This determination
is made by the school principal, who is responsible for teacher employment.
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Curriculum content, assessment, and organization

Teacher education is offered as a specialization within other higher education program-
types, which means that a major part of the future teachers’ curriculum is the same as
other tracks within the mathematics field of study (or pedagogy, in the case of future
teachers for Grades 1 to 3). In addition to meeting the standards set for all graduates
in mathematics, students in the teacher education track must complete required
coursework in pedagogy, psychology, didactics, and practicum, as defined in a decree
put out by the Minister of Education. According to the TEDS-M national center in
Poland, teacher education suffers from the “academic drift” of higher education (Fulton,
Santiago, Edquist, El-Khawas, & Hackl, 2007). There is a greater emphasis on academic
subject-matter content than on knowledge of teaching practices and related knowledge
of the schools in which future teachers are likely to teach.

Exhibit 2.13: Teacher education program-types in Poland
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Key to program-type

A—Master's in Mathematics, long cycle

B—Bachelor’s in Mathematics, first cycle

C—Pedagogy, integrated teaching, long cycle Master’s
D—Pedagogy, integrated teaching, first cycle Bachelor’s

Note: Postgraduate programs and institutions with consecutive programs only were not covered (9 out of 105 institutions,
making for 23.6 percent of the TEDS-M future primary teacher population and 29 percent of the lower-secondary population).
Programs in teacher training colleges are not separated out from Bachelor of Arts programs in universities in the program-
types because their programs are so similar and the proportion of future teachers in them is very small. Earlier in the study,
a distinction was made between fulltime and parttime program-types. However, in this exhibit, the fulltime and parttime
programs have been combined, again because the differences are not great enough to constitute separate program-types. In
addition, the second-cycle program-type (Master’s), which was originally considered part of the target population, was ruled
out of scope because most of its students had already become eligible to teach after completing the first cycle (Bachelor’s).
Estimates for final-year full-time students per program-type were calculated as the mean of the estimates from the split-half
samples for Program-Types A and B.
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Russian Federation®

The Russian Federation is transitioning from the system of teacher education that
existed in the Soviet Union to a double-level system that complies with the principles
of the Bologna Accord, which are being applied in many European countries. Thus,
in similar vein to the situation in Poland, the old program-type of unified five-year
teacher preparation, in which all of the TEDS-M sample were enrolled, has been largely
replaced by a Bachelor’s degree followed by a Master’s degree. At the same time, most
of the former pedagogical universities have become faculties of education situated in
more conventional university settings.

Institutions and governance

In the Russian Federation, public universities, established at national, regional, or
municipal levels, are responsible for qualifying teachers of mathematics. There are no
private institutions preparing mathematics teachers in the federation. Changes made in
response to the Bologna Accord have been rapid. When the TEDS sampling frame was
prepared in 2006, 162 higher education institutions were preparing teachers for work in
primary schools and 120 were preparing teachers of mathematics for work in basic and
secondary schools. Among them were 111 pedagogical universities or institutes and 54
state universities. However, by 2009, the number of pedagogical universities preparing
mathematics teachers had dropped sharply—to 62. By that time, many universities had
started offering the new Bachelor’s plus Master’s program-type, but others were still
offering the traditional five-year program-type surveyed in TEDS-M. Some universities
at the time were offering both the old and the new program-types.

Program-types and credentials

At the time of the TEDS-M data collection, students in the new Bachelor’s/Master’s
program-type, established in 2005, had not reached their final year of study and
therefore did not belong in the TEDS-M target population. The population also did
not include students in the pedagogical colleges whose programs were due to be phased
out. These colleges offered either four years of teacher education at secondary school
level (starting at Grade 10) or three years starting immediately after secondary school
(Grade 11). The number of colleges and future teachers in these college program-types
at the time of data collection was unknown (the number of remaining colleges was
estimated to be about 80).

According to the Russian Federation TEDS-M national research coordinator, many
of the graduates of these colleges have continued on to the pedagogical universities,
starting at these institutions in their second or third year of study. Also, at the time of
data collection, an estimated five percent of newly qualified teachers were people who
had a first university degree but had not studied education in any form. After a special
short course, they received their qualification to teach. The TEDS-M target population,
however, was defined only in terms of two program-types, both five years in duration:
one for primary schools, Grades 1 to 4, and the other for secondary schools, Grades
5 to 11 (see Exhibit 2.14). Today, the universities educate both future primary school
and future secondary school teachers. However, one department is responsible for the
primary teachers and a different department for the secondary.

38 This section was written with the assistance of G. Kovaleva.
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Curriculum content, assessment, and organization

The new Bachelor’s plus Master’s and the old TEDS-M program-type are still based
on the model developed during the Soviet era. Although the national government has
a set of state standards for teacher education, each institution can select from these
standards to tailor the curriculum to its own requirements and emphases, which are
mediated by such factors as subject-matter specializations, research capability, and
regional traditions. However, the Ministry of Education and Science must approve this
choice.

The mathematics content in the state standards for teacher education is very similar
to mathematics standards for other mathematics-focused professions. For example,
the standards for the mathematics department of the pedagogical universities, at the
Bachelor’s degree level, include a two-year course in classical mathematical analysis
(calculus) and its applications, a five-term course in algebra and geometry, a course
in probability theory, and electives in mathematics. Special attention is paid to
elementary mathematics courses during the first and seventh terms of study. There
are also demanding requirements throughout the program-type for computer literacy,
computer architecture, computer programming, informatics, mathematical modeling,
and multimedia.

In addition, during their first two years of this program-type, students experience three
terms of pedagogy and psychology. They study didactics and mathematics pedagogy
during their second and third years and teaching methods specific to lower- and upper-
secondary school in their third and fourth years. One month of teaching practice is
scheduled in both the third and fourth years.

Under the new Master’s degree program, offered during the fifth and sixth years of
study, students generally have three days of instruction at the university and two to
three days of practical experience at school each week. This same mixed format was
used during the last academic year of the former five-year program-type. At the end of
both the old and new program-types, future teachers must pass two state examinations
and defend a thesis.

Exhibit 2.14: Teacher-education program-types in the Russian Federation

LI T T T T T 1T 1T I I I I I I I I I I | I
12 3 4 5 6 7 8 9 10 1 12 0 1 2 3 4 5 6 0 1,600 3,200 4,800 6,400 8,000 9,600

Grade span for which teachers are prepared Duration of program-type (years) Estimated no. of final-year fulltime students per program type

Key to program-type
A—Teacher of mathematics
B—Primary teacher education

Note: Coverage of the TEDS-M target population did not include pedagogical colleges, the programs of which were about
to be phased out. Nor did the population include the new Bachelor’s/Master’s program-types because their students had not
reached their final year. Another estimated five percent of the target popul