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Explaining Patterns of Teaching

Why do teachers today teach as they do, and why has teaching evolved in
the way that it has evolved? In order to improve teaching, it is important to
understand why teaching looks the way that it now does and how its general
form can be explained. One way to address this question is at the classroom
level. This approach has been found in the ethnographic work of anthro-
pologists and has been skillfully applied in the recent work of such researchers
as Robin Alexander and Kathryn Anderson-Levitt.1 In this article we build
on ethnographic research by using the 1999 Third International Mathematics
and Science Study (TIMSS) video archives. Here we consider two possible
explanations for the general patterns that have developed in school teaching.
One explanation is that there are universal elements in most schools today
that shape teaching practice. These elements include the physical environ-
ment, the social dynamics of classrooms, and the content to be learned.2 If

The TIMSS 1999 Video Study was funded by the National Center for Education Statistics and the
Office of Educational Research and Improvement of the U.S. Department of Education, as well as the
National Science Foundation. It was conducted under the auspices of the International Association for
the Evaluation of Educational Achievement (IEA). Support was also provided by each participating
country through the services of a research coordinator who guided the sampling and recruiting of
participating teachers. In addition, Australia and Switzerland contributed direct financial support for
data collection and processing of their respective samples of lessons. The views expressed in this article
are the authors’ and do not necessarily reflect those of the IEA or the funding agencies. An earlier
version of this article was presented at the 2003 meeting of the American Education Research Association
in Chicago. We wish to thank the teachers and students who opened their classrooms to TIMSS 1999
Video Study cameras. We thank also the anonymous reviewers assigned by CER, as well as the coeditors,
David Post and Mark Ginsburg, for their helpful critiques. Finally, we are deeply grateful to Carl Manaster,
with whom we worked to create the program that produced the lesson signature displays. His creativity
enabled us to examine the data in a way of which we had only dreamed.

1 Fred Erickson, “Qualitative Methods in Research on Teaching,” in Handbook of Research on Teaching,
ed. Merlin C. Wittrock, 3rd ed. (New York: Macmillan, 1986), 119–61; Robin Alexander, Culture and
Pedagogy: International Comparisons in Primary Education (Oxford: Blackwell, 2000); Kathryn M. Anderson-
Levitt, Teaching Cultures (Cresskill, NJ: Hampton, 2002), and “Reading Lessons in Guinea, France, and
the United States: Local Meanings or Global Culture?” Comparative Education Review 48, no. 3 (2004):
229–52.

2 Walter Powell and Paul DiMaggio, eds., The New Institutionalism in Organizational Analysis (Chicago:
University of Chicago Press, 1991); Bruce Fuller and Richard Rubinson, eds., The Political Construction
of Education: The State, School Expansion, and Economic Change (New York: Praeger, 1992); Gerald K.
LeTendre, David P. Baker, Motoko Akiba, Brian Goesling, and Alex Wiseman, “Teachers’ Work: Insti-
tutional Isomorphism and Cultural Variation in the U.S., Germany, and Japan,” Educational Researcher



312 August 2005

GIVVIN ET AL.

this explanation is sufficient, we would expect to see similar teaching methods
used throughout the world (at least in countries sharing these key elements).
In other words, we would see global patterns of teaching.

A second explanation is that countries have shaped teaching by evolving
classroom methods that are aligned with their national cultural beliefs, ex-
pectations, and values. These would include beliefs about the nature of a
subject and how students learn, expectations about the level of performance
students should demonstrate, and the values held for school processes and
outcomes. There are reasons to think that these beliefs, expectations, and
values differ across countries. For example, Roger Tweed and Darrin Lehman
point out distinctions between Eastern and Western cultures along these lines
that could influence how learning is perceived.3 Frederick Leung argues that
these distinctions could explain differences in teaching approaches found
between Asian and Western nations.4 Beyond these across-country sociocul-
tural distinctions, there is some evidence that teaching methods have evolved
differently in particular countries. China, for example, appears to have de-
veloped a teaching approach that is different from Japan.5 These findings
are echoed in the work of Durganand Sinha and Mala Sinha, who argue that
each culture’s psychology is influenced by its unique history and social cus-
toms.6 For instance, influences of different religious beliefs (e.g., Zen Bud-
dhism, Confucianism, and Christianity) affect beliefs about such things as
the self and what it means to be competent.7 These beliefs are reflected in
the social goals adults have for children, including educational goals.8

Of course, it could be that neither national nor global forces are strong

30, no. 6 (2001): 3–15; John W. Meyer, “The Effects of Education as an Institution,” American Journal
of Sociology 83 (1977): 55–77; John W. Meyer, Francisco O. Ramirez, and Yasemin Soysol, “World Ex-
pansion of Mass Education, 1870–1980,” Sociology of Education 65, no. 2 (1992): 148–59; Francisco O.
Ramirez and John Boli, “Global Patterns of Educational Institutionalization,” in Institutional Structure:
Constituting State, Society, and the Individual, ed. George M. Thomas, John W. Meyer, Francisco O. Ramirez,
and John Boli (Beverly Hills, CA: Sage, 1987), 150–72.

3 Roger G. Tweed and Darrin R. Lehman, “Learning Considered within a Cultural Context: Con-
fucian and Socratic Approaches,” American Psychologist 57, no. 2 (2002): 89–99.

4 Frederick K. S. Leung, “The Mathematics Classroom in Beijing, Hong Kong, and London,”
Educational Studies in Mathematics 29, no. 4 (1995): 297–325, and “In Search of an East Asian Identity
in Mathematics Education,” Educational Studies in Mathematics 47, no. 1 (2001): 35–51.

5 Lynn W. Paine, “The Teacher as Virtuoso: A Chinese Model for Teaching,” Teachers College Record
92, no. 1 (1990): 49–81; James W. Stigler and James Hiebert, The Teaching Gap: Best Ideas from the World’s
Teachers for Improving Education in the Classroom (New York: Free Press, 1999); Catherine Lewis and Ineko
Tsuchida, “Planned Educational Change in Japan: The Shift to Student-Centered Elementary Science,”
Journal of Educational Policy 12, no. 5 (1997): 313–31.

6 Durganand Sinha and Mala Sinha, “Orientations to Psychology: Asian and Western,” in Asian
Perspectives on Psychology, ed. Henry Kao and Durganand Sinha, vol. 19 (New Delhi: Sage, 1997), 25–39.

7 Ibid.
8 Robert Hess and Hiroshi Azuma, “Cultural Support for Learning,” Educational Researcher 20, no.

6 (1991): 2–12; Uichol Kim, “Asian Collectivism: An Indigenous Perspective,” in Kao and Sinha, Teaching
Mathematics in Seven Countries, 147–63.
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enough to compete with local forces.9 Perhaps local pressures and contextual
factors overwhelm more general constraints and influences so that teaching
looks different from school to school and even from classroom to classroom.
A key to making progress on uncovering national or global patterns, if they
exist, is to examine classroom teaching directly, and a number of studies
have done so. Arguments supporting nationally based patterns of teaching
have been offered by researchers who have conducted small- and large-scale
international studies of teaching.10

Using data from the 1995 precursor TIMSS video study of Germany,
Japan, and the United States, James Stigler and James Hiebert concluded
that “there are certain recurring features that typify many of the lessons within
a country and distinguish the lessons among countries.”11 Patterns of teaching
within countries, they reasoned, are based on widely shared mental models
of teaching, or “scripts.” They defined scripts as mental pictures or prototypes
related to the flow of the lesson. This sequencing is defined by how lessons
are likely to begin and end, the ways in which teachers structure activities to
stream from one to the next, and how different elements of classroom prac-
tice combine. They argued that individual lessons may diverge from the script
in a variety of ways because of day-to-day changes in goals, local conditions,
and so on. But teachers create lessons by using the cultural script as a guide.
These scripts and resulting patterns of teaching are sustained over time and
widely shared within a culture because teachers initially learn to teach based
on their experiences as students.

Other comparative researchers see a higher degree of commonality across
countries and cultures. They argue that teaching, at a global level, is more
similar than different. Examining extensive data from the teacher question-
naires that were part of the TIMSS 1995 study, one team of researchers found
a “significant isomorphism in core instructional practices, at least in terms
of relative frequency of use” of events such as whole class work, seat work,
and pair work.12 They concluded that teachers across Germany, Japan, and
the United States all appear to use a similar script. Commonality across
cultures, they argue, is the result of the high degree to which the modern
institution of school has penetrated most nations.

9 David J. Clarke and Carmel Mesiti, “Addressing the Challenge of Legitimate International Com-
parisons: Lesson Structure in Australia and the USA,” in Mathematics Education Research: Innovation,
Networking, Opportunity, Proceedings of the 26th Annual Conference of the Mathematics Education Research Group
of Australasia, ed. L. Bragg, C. Campbell, G. Herbert, and J. Mousley, vol. 1 (Geelong, Victoria: MERGA,
2003), 230–37.

10 Kathryn M. Anderson-Levitt, “Teacher Culture as National and Transnational: A Response to
Teachers’ Work,” Educational Researcher 31, no. 3 (2002): 19–21; Joseph J. Tobin, David Y. H. Wu, and Dana
H. Davidson, Preschool in Three Cultures: Japan, China, and the United States (New Haven, CT: Yale University
Press, 1989); Lorin W. Anderson, Doris W. Ryan, and Bernard J. Shapiro, The IEA Classroom Environment
Study (Oxford: Pergamon, 1989); Stigler and Hiebert, The Teaching Gap.

11 Stigler and Hiebert, The Teaching Gap, 77.
12 LeTendre et al., “Teachers’ Work,” 8.
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The claim that teachers within a country follow a cultural “script” has
been questioned from another point of view as well. One international team
of researchers mapped the details of sequences of lessons from a select group
of teachers in Australia, Germany, Japan, and the United States.13 These
lessons showed considerable variation within each country. Variation was
reported even across lessons taught by the same teacher. The researchers
concluded that too much variation was evident to justify the concept of a
national cultural script of teaching.

Studying Patterns of Teaching

Researchers on all sides of the debate have relied on methodologies that
yielded inconclusive evidence. Gerald LeTendre and colleagues provide sta-
tistical evidence to support their claim of a common global teaching script,
but they rely on teacher-reported use of various teaching practices rather
than direct observation.14 In addition, their data describe the presence or
absence of activities rather than how activities were sequenced within a lesson.
In contrast, Stigler and Hiebert employed lesson video analysis to develop
their hypothesis that there are unique national patterns and systems.15 Their
claim was based on qualitative analyses. The authors did not provide a sta-
tistical estimate of how many lessons in each country exhibited the particular
country pattern. David Clarke and his colleagues also used video data but
included only a small number of “highly effective” teachers in each country
who were selected based on local criteria.16 Furthermore, they did not con-
sider the relative variation within and among countries or the variation along
multiple dimensions of teaching.

What kind of data set could be used to examine whether there are either
national or global patterns for teaching? Data such as those from the TIMSS
1995 Video Study, which included national random samples from multiple
countries, are particularly powerful. Video evidence of teaching is more likely
than teacher self-reporting to yield valid information on instructional prac-
tices. National samples are also needed to measure variation within and across

13 David Clarke, “The Structure of Mathematics Lessons in Australia,” Eva Jablonka, “The Structure
of Mathematics Lessons in German Classrooms: Variations on a Theme,” Carmel Mesiti, David Clarke,
and Joanne Lobato, “The Structure of Mathematics Lessons in the United States,” and Yoshinori Shimizu,
“Capturing the Structure of Japanese Mathematics Lessons as Embedded in the Teaching Unit” (all
papers presented at the annual meeting of the American Educational Research Association, Chicago,
April 2003), http://www.edfac.unimelb.edu.au/DSME/lps/subpubs.html; Clarke and Mesiti, “Address-
ing the Challenge of Legitimate International Comparisons.”

14 LeTendre et al., “Teachers’ Work.”
15 Stigler and Hiebert, The Teaching Gap.
16 Clarke, “The Structure of Mathematics Lessons in Australia,” 77; Clarke and Mesiti, “Addressing

the Challenge of Legitimate International Comparisons”; Jablonka, “The Structure of Mathematics
Lessons in German Classrooms”; Mesiti, Clarke, and Lobato, “The Structure of Mathematics Lessons in
the United States”; Shimizu, “Capturing the Structure of Japanese Mathematics Lessons.”
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nations.17 The TIMSS 1999 Video Study, an expansion of the earlier study
including national random samples of eighth-grade mathematics teaching in
seven countries, is well suited for such an undertaking.

Researchers who claim that national patterns of teaching exist argue that
teaching within countries is more consistent than teaching across countries.
However, this claim fails to define what kind of consistency they are mea-
suring. Teaching is highly complex, and there are many dimensions along
which it can be described. For example, Stigler and Hiebert used the fre-
quency and sequencing of classroom activities with particular instructional
purposes to support their claim for national patterns of teaching.18 They
argue that the activity of reviewing (see video clip 1; video clips 1–8 are
available in appendix B in the online edition of this article) tended to occur
in the beginning of most lessons from each of the three countries. But
introducing new content (see video clip 2) played a larger role in Japanese
lessons, whereas practicing definitions and procedures (see video clip 3) was
more prominent in U.S. lessons. The degree to which activities with different
purposes are evident in a set of lessons is an indicator of what teachers (or
nations) believe about the aims of classroom instruction.

A second useful dimension might be the basic social organization of
lessons—whole class discussion (see video clip 4) versus independent student
seat work (see video clip 5). These different forms of instruction can affect,
among other things, the degree to which teaching is tailored to individual
students, the kind of mathematical (or other subject matter) work that might
be done, who might do the work, and the kind of learning experiences that
students might have.19 LeTendre and colleagues examined segments of whole
class work and seat work and found little difference in the amount of time
teachers reported using these types.20 However, Stigler and colleagues re-
ported that Japanese teachers shifted more often between these two types,
and the segments tended to be shorter in duration in Japanese lessons com-
pared with German and U.S. lessons.21

A third important dimension has to do with the way that the content is
packaged and presented to students. For example, mathematics instruction
is delivered mostly through presenting and working on mathematics prob-

17 James W. Stigler, Patrick Gonzales, Takako Kawanaka, Stephan Knoll, and Ana Serrano, The
TIMSS Videotape Classroom Study: Methods and Findings from an Exploratory Research Project on Eighth-Grade
Mathematics Instruction in Germany, Japan, and the United States, NCES 1999-074 (Washington, DC: U.S.
Department of Education, National Center for Education Statistics, 1999).

18 Stigler and Hiebert, The Teaching Gap.
19 Anderson-Levitt, Teaching Cultures; Jere Brophy, Teaching, Education Practices Series no. 1 (Ge-

neva: International Bureau of Education, 1999), http://www.ibe.unesco.org.
20 LeTendre et al., “Teachers’ Work.”
21 Stigler et al., The TIMSS Videotape Classroom Study.
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lems.22 Problems can be packaged in two distinctly different ways. They can
be presented as individual problems (see video clip 6), intended primarily
as a whole-class activity and solved during the lesson, or problems can be
presented as sets intended for individual student work (see video clip 7). It
is important to distinguish among the problem types because they can provide
different experiences for students. Many educators advocate for students
doing most of the math work in a lesson, as a way of enhancing learning
opportunities.23 The degree of students’ involvement in mathematical work
can be affected by the kind of problem on which they are asked to work.
For example, working on a single problem with the whole class can be a
different experience than working on a set of problems individually or in
small groups. (See video clip 8 for an example of mathematics worked on
outside the context of a problem.)

Analyzing Teaching Patterns in TIMSS 1999 Video Study Data

In this article, we report on the duration and sequencing of three in-
structional features among the lessons from the TIMSS 1999 Video Study.
Specifically, we focus on the purpose, classroom interaction, and content
activity of lessons. Lessons were coded with respect to each of these three
dimensions, and shifts were noted during the lesson sequence. This meth-
odology allows us to examine the points in a given lesson when a particular
feature had occurred and how many lessons exhibited this same pattern. We
define the resulting “pattern of teaching” as the duration and sequence of
particular kinds of activities and events during daily classroom lessons.

What proportion of lessons within a particular country must exhibit a
particular pattern before one can conclude there is a national pattern of
teaching? As noted previously, Stigler and Hiebert found that “there are
certain recurring features that typify many of the lessons within a country
and distinguish the lessons among countries.”24 LeTendre and colleagues
reported “very modest proportions” as evidence against national patterns.25

It would be unreasonable to expect that 100 percent of the lessons within
any country converge on any given characteristic. Some variation in practices

22 James Hiebert, Ronald Gallimore, Helen Garnier, Karen B. Givvin, Hilary Hollingsworth, Jennifer
Jacobs, Angel M. Chui, Diana Wearne, Margaret Smith, Nicole Kersting, Alfred Manaster, Ellen Tseng,
Wallace Etterbeek, Carl Manaster, Patrick Gonzales, and James Stigler, Teaching Mathematics in Seven
Countries: Results from the TIMSS 1999 Video Study, NCES 2003-013 (National Center for Education Sta-
tistics, U.S. Department of Education, Washington, DC, 2003).

23 Walter Doyle, “Academic Work,” Review of Educational Research 53, no. 2 (1983): 159–99, and
“Work in Mathematics Classes: The Context of Students’ Thinking during Instruction,” Educational
Psychologist 23 (1988): 167–80; Alan H. Schoenfeld, Mathematical Problem Solving (Orlando, FL: Academic
Press, 1985).

24 Stigler and Hiebert, The Teaching Gap, 77 (emphasis added).
25 LeTendre et al., “Teachers’ Work,” 8.
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is inevitable, because of contextual variables.26 Even if there is a common
pattern of teaching, a random sample of lessons from across the school year
would surely show variation because of the school calendar and curriculum.
Accordingly, our analysis used two criteria to assess the similarity among
lessons: a simple majority (51 percent) and a super majority (67 percent).
Specifically, we reviewed the full set of 638 lessons analyzed as part of the
TIMSS 1999 Video Study, and we asked whether a simple or super majority
of lessons were coded the same way on the three dimensions under analysis
at a defined set of elapsed time points.27 We studied convergence levels within
the full data set (“global convergence levels”) and compared them with con-
vergence levels within each country (“national convergence levels”)—both
across all three dimensions and within each for each national sample. Because
of shared interactions and common histories within countries, we expected
that at least some countries would show greater national convergence levels
than when lessons are pooled across countries (global convergence).

Film was first used in cultural and educational studies in the 1930s. Video
recording began to be used as soon as technological development made it
practical to do so. However, these applications were ethnographic in nature
(collecting deliberately selected video segments and using them to prompt
interviews with participants), most were unicultural, and none employed
nationally representative samples.28 The TIMSS Video Studies differ from
those on all three points.

The TIMSS Video Studies did not seek to understand the meaning that
participants assigned to behaviors. They thus included no interviews. Al-
though teachers responded to a questionnaire about the lesson, these ques-
tionnaire responses were consulted only rarely during video coding; generally,
the questionnaire data were examined separately from the videos. Also, each
lesson sampled was captured in full. The tape began rolling in the TIMSS
classrooms well outside of the formal start and end of the lessons (thereby
allowing a coder to mark these points reliably).

The TIMSS 1995 Video Study was the first study to use video technology
to investigate classroom teaching on a countrywide basis and to compare
teaching across countries.29 Great strides were made in the TIMSS 1995 Video

26 Ronald Gallimore and Claude Goldenberg, “Analyzing Cultural Models and Settings to Connect
Minority Achievement and School Improvement Research,” Educational Psychologist 36, no. 1 (2001):
45–56.

27 Hiebert et al., Teaching Mathematics in Seven Countries.
28 Emilie de Brigard, “The History of Ethnographic Film,” in Principles of Visual Anthropology, ed.

Paul Hockings, 2nd ed. (New York: de Gruyter, 1995), 13–43; National Research Council, The Power of
Video Technology in International Comparative Research in Education (Washington, DC: National Academy
Press, 2001); George D. Spindler and Louise Spindler, “Cultural Process and Ethnography: An Anthro-
pological Perspective,” in The Handbook of Qualitative Research in Education, ed. Margaret D. LeCompte,
Wendy L. Millroy, and Judith Preisle (New York: Academic Press, 1992), 53–92; Tobin et al., Preschool
in Three Cultures.

29 Stigler and Hiebert, The Teaching Gap.
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Study for dealing with the considerable logistical and methodological chal-
lenges of conducting a large-scale, international video survey. These include
procedures for videotaping classrooms, processing and storing videos for easy
access, and the development of software that links video to transcripts and
permits coding to be done as researchers view the lesson videos.30

The TIMSS 1999 Video Study drew on the earlier video study in another
way. Codes developed in the earlier video study provided a base on which
the TIMSS 1999 Video Study could build. Although expanding the sample
to seven countries made it impossible to retain many of the exact codes from
the TIMSS 1995 Video Study, it was possible to preserve key ideas such as
examining the organization of lessons, the nature of the mathematics pre-
sented, and the way in which mathematics was worked on during the lesson.

The TIMSS 1995 Video Study provided a starting point for this study,
both in methods and substance. The broad goal of the mathematics portion
of the TIMSS 1999 Video Study was to describe and compare teaching prac-
tices in eighth-grade mathematics in a variety of countries, including those
with varying cultural traditions and with high mathematics achievement as
measured by the TIMSS 1995 assessment. Countries participating in the
TIMSS 1999 Mathematics Video Study were Australia, the Czech Republic,
Hong Kong SAR, the Netherlands, Switzerland, and the United States.31 Each
of these countries participated because they wanted better to understand
teaching in their respective country in the context of a cross-national com-
parison. Japan did not participate in the mathematics portion of the TIMSS
1999 Video Study. However, for this investigation we reanalyzed Japanese
mathematics lessons collected for the TIMSS 1995 Video Study, and the
results are included here.

Sampling and Data Collection

Within each country, between 50 and 140 eighth-grade mathematics les-
sons were filmed in randomly selected and nationally representative class-
rooms (see table 1). Survey weights were calculated for each lesson, taking
into account the selection mechanism used in each country as well as the
nonresponse rate. All analyses reported in this article were conducted using
data with these weights. Additional details on the weights, sampling, and data
collection can be found in the work of Jennifer Jacobs and colleagues.32

In each of the sampled schools, a single eighth-grade mathematics class

30 Stephan Knoll and James W. Stigler, “Management and Analysis of Large-Scale Video Surveys
Using the Software vPrism,” International Journal of Educational Research 31, no. 8 (1999): 725–34.

31 For convenience, in this report Hong Kong SAR is referred to as a country. Hong Kong is a
Special Administrative Region (SAR) of the People’s Republic of China.

32 Jennifer Jacobs, Helen Garnier, Ronald Gallimore, Hilary Hollingsworth, Karen B. Givvin, Keith
Rust, Takako Kawanaka, Margaret Smith, Diana Wearne, Alfred Manaster, Wallace Etterbeek, James
Hiebert, and James Stigler, “TIMSS 1999 Video Study Technical Report: Volume 1, Mathematics Study”
(National Center for Education Statistics, U.S. Department of Education, Washington, DC, 2003).
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TABLE 1
Sample Size and Participation Rate for Each Country in the TIMSS 1999 Video Study

Country
No. of Mathematics

Lessons Filmed

Schools That Participated,
including Replacements—

Weighted (%)

Australia 87 85
Czech Republic 100 100
Hong Kong SAR 100 100
Japan 50 100
Netherlands 78 85
Switzerland 140 93
United States 83 76

Note.—The Japanese data were collected as part of the TIMSS 1995 Video Study (see James W. Stigler, Patrick
Gonzales, Takako Kawanaka, Stephan Knoll, and Ana Serrano, The TIMSS Videotape Classroom Study: Methods and Findings
from an Exploratory Research Project on Eighth-Grade Mathematics Instruction in Germany, Japan, and the United States, NCES
1999-074 [Washington, DC: U.S. Department of Education, National Center for Education Statistics, 1999]).

was randomly selected. The designated class was videotaped once, in its en-
tirety, without regard to the particular mathematics topic being taught or
type of activity taking place. The only exception was that lessons were not
videotaped on days for which a test was scheduled for the entire class period.
Teachers were asked to do nothing special for the videotaped session and
to conduct the lesson exactly as they planned. Lessons were sampled through-
out a normal school year.33

Coding

The international team of coders included representatives from each
country, and a mathematics education specialist oversaw the mathematics
code development process. This team worked closely with two advisory
groups: a group of national research coordinators representing each of the
countries in the study and a steering committee consisting of five North
American mathematics education researchers. Once developed, the codes
were applied by a group of coders whose members were cultural “insiders.”
All coders were fluent in the language of the lessons they coded.

Two aspects of coding were evaluated for reliability throughout the coding
process. First, we assessed the degree to which coders applied a code at or
very near the same point of time in the lesson. Because it was important to
know not only that an activity occurred during the lesson but also how long
the activity took place, we measured the accuracy of coding the in- and out-
time points of an activity. Second, as is customary practice in observational
studies, we assessed whether different coders applied the same codes to the
same activities. All three marks (i.e., the in-point, out-point, and category)
were included in the measures of reliability. Percentage agreement was used
to measure both interrater reliability and code reliability within and across

33 The Japanese data collected for the TIMSS 1995 Video Study were largely filmed during a 4-
month period. See Stigler et al., The TIMSS Videotape Classroom Study, for more details.
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the countries. Percentage agreement was calculated by dividing the number
of agreements by the number of agreements plus disagreements. The min-
imum acceptable reliability score, averaging across coders, was 85 percent.
Moreover, the minimum acceptable reliability score for an individual coder
or coder pair was 80 percent. Reliability among coders was measured con-
stantly throughout the months-long coding process to ensure that coders
continually met the minimum acceptable standard.

Each of the three dimensions described above was analyzed: purpose,
classroom interaction, and content activity. Indicators for these three di-
mensions were composed of a set of mutually exclusive and exhaustive coding
options. Thus, every point throughout the lesson could be characterized as
possessing one of the options along each dimension. Definitions of the cod-
ing options are presented in table 2. Although some infrequent options do
not appear in subsequent figures, all lessons were examined for all options,
and these options were included in the analyses.

Measuring Convergence

Each eighth-grade mathematics lesson was subdivided along each of the
three dimensions by marking the beginning and ending times for each fea-
ture that was coded. Because the lessons varied in length, from as little as
28 min. to as much as 119 min., percentage of lesson time was used to
standardize elapsed time and facilitate comparison across lessons.

To estimate the extent of national convergence in teaching, we first asked
how often the lessons were coded in the same manner within each dimension.
To answer this question, we identified 11 equally spaced time points: the
opening and closing of a lesson and also nine intermediate points following
increments of 10 percent of the elapsed lesson time. Parsing lessons in this
way offers a measure of lesson events that can be applied to a large number
of lessons. Because we examined three dimensions, there was a total of 33
possible points of convergence among the lessons. At each of these 33 points,
we determined whether a simple (51 percent) or super majority (67 percent)
of lessons had similar features. For example, in the purpose dimension we
looked to see if any of the features (review, introduction of new material, or
practice) were assigned to a simple or super majority of lessons at a given
point in time.

Results—Degree of Convergence

In this section we present the findings from our analyses of patterns of
teaching with respect to degree of convergence (global and then national,
across all three dimensions and then within each dimension), convergence
across and within countries (including “lesson signatures” for each country),
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TABLE 2
Definitions of the Features within Each of Three Dimensions:

Purpose, Classroom Interaction, and Content Activity

Dimensions and Features Definition

Purpose:
Reviewing content introduced in a

previous lesson
The purpose might have been to review, reinforce, lead

into new content, check homework, or evaluate
students

Introducing new content The purpose might have been to acquire knowledge,
concepts, procedures, or skills

Practicing/applying content intro-
duced in the current lesson

The purpose might have been to practice, consolidate,
or apply knowledge

Classroom interaction:
Public interaction Time during which there was public dialogue directed by

the teacher or one or more students
Private interaction Time during which students worked at their seats

Content activity:
Independent problem Time during which a single problem was worked on
Concurrent problems Time during which the class worked on or discussed

problems that were assigned as part of a set. This in-
cluded the time during which the set of problems was
assigned, worked on privately, and worked on publicly.

Non-problem Time that included mathematical information but not
mathematical problems

Note.—For each dimension, there were one or more additional coding options that are not presented because
they were low frequency and not included in the present discussion. For purpose, another option was “not able to
make a judgment.” For classroom interaction, other options were “optional information presented by a student,”
“optional information presented by the teacher,” and “mix of public and private interaction.” For content activity,
other options were “non-mathematical work,” “mathematical organization,” and “answered-only problem.” Although
the coding options are not defined here, none was excluded from analyses. That is, all lessons were examined for all
coding options, and all coding options were included in analyses.

and summary contrasts (with respect to purpose, classroom interaction, and
content activity).

Global Convergence

Convergence across all three dimensions.—We begin by examining the degree
of similarity across the entire data set. Figure 1 displays the percentage of
decision points out of the 33 possible (11 time points multiplied by three
dimensions) during which there was convergence—that is, the percentage
of points at which a majority of lessons received the same code. The figure
indicates these percentages for all of the dimensions combined and within
each dimension separately. Looking at the three dimensions combined, we
note a convergence during 70 percent of the time points when a simple
majority of lessons was used as the criterion. This result suggests that lessons
frequently exhibit a convergent pattern, as might be expected if a global
lesson “script” were being enacted. However, the level of convergence is only
21 percent, if a super majority is used as the criterion for convergence. In
other words, at most time points, less than two-thirds of the lessons were
coded the same way.
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Fig. 1.—Percentage of time points during which there was global convergence, overall and by
dimension, within the full data set.

Convergence within each of the three dimensions.—The three dimensions vary
considerably in the extent to which they converge across countries. The
highest degree of convergence is found for the dimension of classroom
interaction (82 percent with a simple majority and 45 percent with a super
majority). The level of convergence is similar for content activity based on
a simple majority (82 percent) but is completely absent at the super majority
level. Convergence for purpose showed a different profile, with 45 percent
of time points coded in the same manner when using a simple majority as
the criterion and 18 percent of time points coded in the same manner when
using a super majority as the criterion.

National Convergence

We next consider the degree of convergence among lessons separately
by countries. If all countries follow the same global pattern, it would make
little difference whether they were examined separately or together. Alter-
natively, if the countries have unique teaching patterns, their convergence
patterns should differ not only from the convergence patterns found when
all countries are combined but also from one another. Figures 2–5 display,
for each country, the degree of convergence across the three dimensions
combined and across each dimension separately. The “global” percentages
from figure 1 are repeated to facilitate comparison.
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Fig. 2.—Percentage of time points during which there was global and national convergence across
all dimensions. AU p Australia; CZ p Czech Republic; HK p Hong Kong SAR; JP p Japan; NL p
the Netherlands; SW p Switzerland; US p the United States.

Convergence across all three dimensions.—Figure 2 presents the percentage
of time points in each country that met the simple and super majority criteria
when all three dimensions were combined. For the simple majority criterion,
the number of similarly coded time points ranged from a low of 64 percent
in Australia to a high of 97 percent in Japan. As with global convergence
rates, national convergence rates were necessarily lower when a super majority
was used as the criterion. The United States ranked highest, with convergence
during 48 percent of the time points examined. Switzerland ranked lowest,
with convergence during 24 percent of the time points examined. In other
words, it was much harder to predict the flow of a Swiss lesson than a U.S.
lesson.

When countries are considered individually, convergence rates differ
from those seen among lessons when all countries are combined. Using a
simple majority criterion, all but two countries exhibited higher levels of
convergence than did the full set. Using a super majority criterion, all seven
countries exhibited higher levels of convergence than did the full set. This
is evidence that lessons within single countries are more similar to each other
than are lessons across countries. There are also considerable differences
among countries in their individual levels of convergence.

Convergence within each of the three dimensions.—Figures 3–5 display the
degree of convergence within each country in the three dimensions—pur-
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Fig. 3.—Percentage of time points during which there was global and national convergence for
purpose. AU p Australia; CZ p Czech Republic; HK p Hong Kong SAR; JP p Japan; NL p the
Netherlands; SW p Switzerland; US p the United States.

pose, classroom interaction, and content activity. In the purpose dimension,
using the simple majority criterion, Japan stood out as having a particularly
high level of convergence (100 percent; see fig. 3). At all 11 time points
examined for purpose, over half of the Japanese lessons were coded the same
way. Simple majority convergence in the other countries ranged from 27
percent in Australia and the Netherlands to 64 percent in the Czech Republic
and Hong Kong SAR. Thus, countries varied considerably in the extent to
which they had similarly coded lessons for purpose.

There were extremely high levels of convergence in terms of classroom
interaction across all countries, particularly when a simple majority of lessons
is considered (see fig. 4). In five of the countries, over half of lessons were
coded the same way at all 11 time points. With regard to content activity, in
four of the countries a simple majority of lessons were found to converge
during at least 80 percent of the points examined (see fig. 5). The three
remaining countries were convergent during more than half of the points
examined.

The patterns across the three dimensions observed when using a super
majority criterion look relatively similar, but with lower percentages, to the
patterns found when using a simple majority criterion. Using a super majority
criterion, purpose contributed least to overall convergence. Figure 3 dem-
onstrates this sparse convergence, with between 0 and 45 percent of time
points convergent within each country. Classroom interaction contributed
the most to overall convergence, with the percentage of convergence points
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Fig. 4.—Percentage of time points during which there was global and national convergence for
classroom interaction. AU p Australia; CZ p Czech Republic; HK p Hong Kong SAR; JP p Japan;
NL p the Netherlands; SW p Switzerland; US p the United States.

varying from 27 to 73 percent (fig. 4). On the content activity dimension,
between 18 and 73 percent of the time points examined were convergent
(see fig. 5). Thus, some dimensions displayed stronger national patterns than
others, and the degree to which a dimension displayed a pattern differed
across countries.

Comparing Convergence Across and Within Countries

Figures 2–5 show that, whether the three dimensions of teaching are
considered together or separately, the extent of national convergence is gen-
erally greater than the extent of global convergence. In some countries, the
majority of videotapes reveal the same sequence and duration throughout
most of the lesson on all three dimensions of teaching (e.g., Japan). However,
in other countries the lessons reveal greater variation (e.g., Australia and
Switzerland).

Do these results support a conclusion that countries display national
lesson patterns? Do the results also support the notion that there is a larger
global pattern of teaching? These questions have no simple answers, in part
because there are no established thresholds for determining when conver-
gence levels reach a sufficient level for claiming country-wide patterns and,
in part, because there is considerable variation among countries in the level
of convergence on different dimensions of teaching.
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Fig. 5.—Percentage of time points during which there was global and national convergence for
content activity. AU p Australia; CZ p Czech Republic; HK p Hong Kong SAR; JP p Japan; NL p
the Netherlands; SW p Switzerland; US p the United States.

With respect to a global pattern of teaching, it is reasonable to conclude
that countries share some aspects of teaching more than others. That is, a
global or universal pattern of teaching is moderately evident for the way in
which teachers organize the class into large group work and individual work
but not as evident for the sequence and duration of activities with different
purposes. Support for claiming a global pattern of teaching depends on which
dimension is selected.

Given the differences among countries in convergence and the differ-
ences within countries in the dimensions on which convergence is evident,
it is difficult at this point to reach a definitive conclusion about national
teaching patterns. Although there is more evidence for national patterns of
teaching in some countries than others, the results do not yet reveal much
about the nature of these patterns.

Further analyses can reveal more clearly the teaching patterns for each
country. Although different countries display different levels of national con-
vergence, these results say little about the nature of the patterns that are
generating these profiles. One way to illuminate these teaching patterns is
to create a composite lesson pattern for each country. This can be done by
graphing the number of lessons that were coded in a particular manner
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during every few seconds of lesson time. We refer to these composite pictures
as “lesson signatures.”34

Lesson signatures were constructed to illustrate the nature and flow of
lessons within each country. Each feature within a dimension is listed sepa-
rately and is accompanied by its own histogram. These histograms represent
the frequency of occurrence across all eighth-grade mathematics lessons in
a given country, expressed as percentages of that country’s lessons. For in-
stance, for the purpose feature “review” within the Australian lesson signature,
the histogram indicates the percentage of Australian lessons in the data set
marked as review at each point throughout the lesson duration. Wide bands
thus show places of convergence, and a series of narrow bands show variability
within a country.35

Along the horizontal axis of each lesson signature is a timescale that
represents the percentage of time that has elapsed in a given lesson, from
the beginning to the end of a lesson. To assist the reader in gauging the
passing of time in the lessons, each lesson signature has labels indicating the
beginning, middle, and end of the lesson time moving from left to right. In
addition, each has vertical lines indicating the 0, 20, 40, 60, 80, and 100
percent marks.

The features within each of the three dimensions (i.e., purpose, classroom
interaction, and content activity) are displayed along the vertical axis of the
lesson signatures. The lesson signatures show additional details about the
third dimension, content activity, by specifying two of their features: inde-
pendent and concurrent problems (problems worked on individually and as
a set, respectively).36

The Australian lesson signature.—As was previously seen in figure 3, there
is a relative low degree of convergence in the purpose dimension for Aus-
tralian mathematics lessons. This is evident again in figure 6 from the three
nearly equally wide bands for reviewing, introducing new content, and prac-
ticing new content. It was only during the first 20 percent of the lesson time
that Australian lessons converged on a common feature of purpose: reviewing

34 Hiebert et al., Teaching Mathematics in Seven Countries.
35 The graph represents both the frequency of occurrence of a feature and the elapsing of time

throughout a lesson. For each feature listed along the left side of the graph, the histogram represents
the percentage of eighth-grade mathematics lessons that exhibited the feature. The histogram increases
by one pixel for every 5 percent of lessons marked for a feature at any given moment during the lesson
time and disappears when fewer than 5 percent of lessons were marked. To create each histogram,
each lesson was divided into 250 segments, each representing 0.4 percent of lesson time. For example,
in a 50-min. lesson, the analysis accounts for how the lessons were coded every 12 sec. From left to
right, the percentage of elapsed time in a lesson is marked along the bottom of the graph.

36 To provide the reader with a sense of the use of independent problems in the lessons, they
are grouped into four categories: the first independent problem worked on in the lesson, the second
through fifth independent problems worked on in the lesson, the sixth through tenth independent
problems worked on in the lesson, and the eleventh and higher independent problems worked on
in the lesson. For concurrent problems, it was possible to distinguish between times when they were
worked on through whole class, public discussion, and times when they were worked on through
individual or small group work.



Fig. 6.—Australian eighth-grade mathematics lesson signature
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content previously presented. As shown previously in figure 4, using a simple
majority criterion, the Australian lessons were found to converge at each
point of the lesson examined for classroom interaction. Figure 6 shows the
specific design of Australian eighth-grade mathematics lessons with regard
to this interaction. Most lessons were conducted publicly during the first 30
percent of lesson time, after which the interaction became private. During
the final 10 percent of lesson time, classes were typically engaged in public
interaction again. Most Australian lessons dedicated time for work on in-
dependent problems early in the lesson, and from the 40 to the 90 percent
mark most classes were working on concurrent problems. This shift in content
activities likely is associated with the shift in classroom interaction from work-
ing as a whole class (on independent problems) to working privately (on a
set of assigned problems).

The Czech lesson signature.—Figure 7 illustrates the strong presence of
review at the beginning of Czech lessons. Most lessons were coded as review
through the first 40 percent of the lesson. During much of the latter half of
the lesson, there was variability in purpose. By the end of the lesson, most
Czech classes were practicing new content. Public interaction was dominant
throughout the Czech lesson signature, as indicated by the relatively wide
band. Throughout most of the Czech lesson time, the content activity con-
sisted of work on independent problems. Discussing mathematics outside
the context of a problem was common during the opening and closing
minutes of the lesson.

The Hong Kong SAR lesson signature.—Figure 8 illustrates short, concen-
trated review at the beginning of most lessons in Hong Kong, followed by a
period during which the introduction of new content was very common.
Through the midsection of the lesson there was variability in purpose, and
during the last 20 percent of the lesson most classes were practicing new
content. As seen previously in figure 4, based on the criterion of simple
majority, the Hong Kong lessons converged at all of the time points examined
for classroom interaction. From the beginning to the end of the lesson, most
Hong Kong classes were engaged in public interaction. The most common
way for Hong Kong lessons to begin and end was via nonproblem work, as
illustrated in figure 8. Most classes were engaged in work on independent
problems through the first 70 percent of the lesson, at which point attention
shifted to concurrent problems.

The Japanese lesson signature.—Based on the simple majority criterion, Jap-
anese lessons converged at all of the points examined for purpose (see fig.
3). As in the case of Hong Kong, it now is apparent that the lessons converged
on review through the first 10 percent of the lesson. Throughout the re-
mainder of the Japanese lesson, the introduction of new material was the
most common purpose. As seen previously in figure 4, at the level of a simple
majority, the Japanese lessons converged at all of the points examined for



330

Fig. 7.—Czech eighth-grade mathematics lesson signature
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Fig. 8.—Hong Kong SAR eighth-grade mathematics lesson signature
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classroom interaction. However, figure 9 illustrates a fluctuating frequency
in both public and private discourse, which likely reflects the fact that there
was an average of eight shifts in classroom interaction per lesson in Japan.
The only period of the lesson during which a majority of classes were engaged
in private interaction was at the 70 percent mark. Convergence for content
activities was relatively high in Japan (see fig. 5). Most classes were engaged
in work on independent problems from the 10 to the 90 percent marks of
the lesson. Japanese lessons typically concluded with a discussion outside the
context of a problem.

The Dutch lesson signature.—Figure 3 shows relatively little convergence in
the purpose dimension for the mathematics lessons in the Netherlands, es-
pecially using a super majority criterion. This is illustrated in figure 10 by
the three nearly equally wide bands for reviewing, introducing new content,
and practicing new content (particularly during the latter half of the lesson
time). In other words, Dutch teachers differed considerably with respect to
how they allocated time among these purposes, and where in the lesson they
chose to review, introduce, or practice material. In contrast, with respect to
classroom interaction the Dutch lessons were found to converge at each point
of the lesson, when using a simple majority criterion (see fig. 4). After an
initial phase of public interaction, which often lasted until the middle of the
lesson, Dutch lessons shifted to private interaction and remained that way
until near the lesson’s close. Regarding content activity, most Dutch lessons
were coded as working on independent problems during the first third of
the lesson time. The remainder of the lesson was spent working on a set of
concurrent problems.

The Swiss lesson signature.—Convergence on the purpose dimension
among the Swiss lessons was relatively low (fig. 3). The lesson signature
indicates that review was common through the first 20 percent of the lesson,
and practicing new content was common at the end of the lesson (see fig.
11). Between these points, there was variability in purpose among the Swiss
lessons. In most Swiss lessons, students were engaged in public interaction
during the first 40 percent of the lesson and then worked privately during
the last 40 percent of the lesson. A majority of lessons then ended with public
interaction. There was variability at the midpoint of the lesson, suggesting a
window of time during which classes shifted from one type of interaction to
the other. With regard to content activities, there was considerable variability
at the very beginning of the Swiss lessons. However, by the 30 percent mark,
after a brief period during which work on independent problems predom-
inated, a majority of classes worked on concurrent problems. There was
variability again at the close of the lesson.

The U.S. lesson signature.—The U.S. lesson signature shows a high degree
of convergence with respect to purpose at the beginning and end of the
lesson (see fig. 12). Most U.S. teachers chose to spend a considerable portion



Fig. 9.—Japanese eighth-grade mathematics lesson signature



334

Fig. 10.—Dutch eighth-grade mathematics lesson signature
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Fig. 11.—Swiss eighth-grade mathematics lesson signature



Fig. 12.—U.S. eighth-grade mathematics lesson signature
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of the beginning of the lesson reviewing and then practicing new material
at the end. There was variation in purpose during the middle of lessons in
the United States. With respect to classroom interaction, we previously noted
that the U.S. lessons converged at each point of the lesson examined, when
using the simple majority criterion (see fig. 4). It now can be seen that public
interaction dominated throughout the entire lesson, with the exception of
a brief period of private interaction near the close of the lesson. Along the
content activities dimension, most classes worked on independent problems
by the 20 percent mark, and work of this kind continued until the 80 percent
mark of the lesson.

Summary Contrasts of Teaching Patterns

Purpose.—On the dimension of purpose, the results displayed in figure
3 illustrate relatively low overall levels of convergence in all countries except
for Japan. Using these results alone, one might conclude there were wide
variations in purposes across lessons. However, the lesson signatures suggest
that, across all countries, review was usually present at the beginning of the
lesson. Indeed, in all seven countries, over half the videotaped mathematics
lessons began with a review of previously learned material (see appendix
table A1). The high levels of convergence on purpose in Japan reflect the
fact that a majority of lessons there introduced new material from the 20
percent mark through the end of the lesson.

Although reviewing was common at the beginning of the lesson, the
length of time in which classes engaged in reviewing varied across countries.
Teachers in Hong Kong and Japan tended to review for a shorter time than
teachers in the other countries and then commonly moved on to introduce
new material. In the other countries, introducing new material was either
relatively infrequent or occurred at varying times during lessons (or both).
In the Czech Republic, Hong Kong, Switzerland, and the United States, a
majority of classes were engaged in practicing at the very end. In no country
was there a high convergence in purpose from the lesson midpoint to the
70 percent mark, suggesting that this is a common segment of time during
which the purpose varies.

Classroom interaction.—Figure 4 suggests that a majority of lessons in several
countries displayed a similar structure with regard to classroom interaction.
However, the lesson signatures show that these countries differed in the exact
nature of the interaction. For example, the lesson signatures for Australia,
Hong Kong, Japan, and the Netherlands—countries that showed similarly
high levels of convergence across a majority of lessons—reveal distinctive and
quite different profiles in the length and sequencing of interaction types.

Across all seven countries, at least two-thirds of the lessons began and
ended with public interaction (see table A1). However, across the individual
countries, the length of time during which public interaction occurred varied
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widely, from ending after the 30 percent mark (in Australia) to continuing
throughout the lesson (in Hong Kong). Most convergence on private inter-
action was found in the latter half of the lesson. Countries ranged from brief
(or no) segments of convergence on private interaction (Czech Republic,
Hong Kong, Japan, and the United States) to periods of convergence on
private interaction spanning half the lesson (Australia and the Netherlands).

Content activity.—A conclusion about content activity that could be drawn
from figure 5 alone is that three pairs of countries were similarly convergent
(at least at the level of a simple majority): the Czech Republic and Hong
Kong, Japan and the Netherlands, and Switzerland and the United States.
The lesson signatures can again be used to examine the nature of these
convergences.

Overall, with respect to mathematical content activities, there was a gen-
eral tendency to shift from independent to concurrent problems (see table
A1). Indeed, no country showed convergence in independent problems at
a point in the lesson after there was convergence in concurrent problems.
Across the individual countries, this shift—if it took place at all—occurred
at various points, from after the 20 percent mark to after the 80 percent
mark. In all countries, a majority of teachers spent time on independent
problems near the beginning of the class period.

However, during most lessons in Australia, the Netherlands, and Swit-
zerland, work on independent problems was brief. In these countries, work
on concurrent problems made up the bulk of the activity during mathematics
lessons. By contrast, in the Czech Republic, Hong Kong, Japan, and the
United States, work on independent problems was common throughout most
of the lesson. In fact, work on concurrent problems was not part of the
teaching pattern at all for either the Czech Republic or Japan. In these same
two countries, a majority of lessons ended with nonproblem mathematical
work. Thus, even when levels of convergence (at a simple majority) were
similar—as with Japan and the Netherlands, and Switzerland and the United
States, the features for which convergence was found differed within each
pair. Patterns, though equally strong, differed from one another.

Discussion

Should teaching be viewed as a universal activity (i.e., that it is much the
same everywhere), as a national activity (i.e., that it is much the same within
countries but at least somewhat different across countries), or as uniquely
classroom activity (i.e., that it differs from teacher to teacher)? Based on the
analytic method we have described and the results we have reported, we
believe the answer depends, at this point in our research history, on the lens
used to view teaching.

One set of lenses through which teaching patterns can be examined is
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defined by different dimensions of teaching. Although the three dimensions
explored in this article displayed convergence levels in favor of the argument
for national teaching patterns, the dimensions displayed different levels of
support. Classroom interaction was highly convergent when using a simple
majority as the criterion and remained the most convergent dimension when
shifting to a super majority. Thus, the dimension of classroom interaction
shows the most consistent pattern. Purpose displays the least consistent pat-
tern. Within each of the dimensions, particular features converged more
frequently than others. Reviewing, public interaction, and independent prob-
lems were the most consistent features in terms of when they occurred in
lessons within a country. Different dimensions and features presented in this
article can give different impressions about the degree to which national
patterns of teaching exist. Using dimensions and features of teaching not
included in these analyses might give still different impressions.

Another set of lenses would focus on the presence or absence of features
of teaching versus the sequence in which they occur during a lesson. Consider
the rather straightforward dimension of classroom interaction. Countries can
look quite similar in terms of whether or not they include segments of public
interaction and private work. Countries may even look similar when mea-
suring the amount of time spent in each type. This is the similarity cited by
LeTendre and colleagues in their claims of global teaching patterns.37

But the same countries that look similar when studying the presence or
absence of classroom organization features can look quite different when
examining the sequence and duration of these features as they unfold during
the lesson. We believe that differences at the level of sequence and duration
of lesson activities are worth examining because they might influence learn-
ing opportunities for students. Different sequences of activities might, for
example, signal different methods of teaching. In mathematics classrooms,
publicly demonstrating to students how to solve a problem (public interac-
tion) and then asking students to solve problems at their seats (private work)
is different than asking students first to solve problems at their seats (private
work) and then discussing possible solution methods (public interaction).

A final lens that can affect conclusions about the existence of national
patterns of teaching is the country studied. Overall, the strongest evidence
for a national teaching pattern based on the dimensions examined in this
article was found in Japan. When using a super majority, convergence di-
minished somewhat in most countries and most considerably in Switzerland.
Looking at different countries can give different impressions about the de-
gree to which there is national convergence.

We conclude this section by speculating briefly about the reasons for
convergence and variability in teaching within countries (and across coun-

37 LeTendre et al., “Teachers’ Work.”
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tries). Convergence toward a particular lesson structure and a particular
method of implementing lessons undoubtedly comes from a number of
sources. Organizational and physical constraints (e.g., one teacher with about
30 students for 50-min. daily lessons) certainly influence the nature of class-
room instruction. National-level policies, or similar local policies, are also
likely to push teachers toward similarity. As LeTendre and his colleagues state
in their argument for global patterns of teaching, “a variety of individuals
and organizations make rules, policies, and laws that significantly affect the
way teachers organize their day.”38 Shared curricula provide a third source
for convergence. Teachers, at least in the United States, use textbooks quite
heavily.39 It is possible that the type and arrangement of problems included
in texts and the way that explanatory information is interjected among them
affect how teachers structure their lessons in terms of content and purpose.
This could explain some of the convergence within countries.

Our view is that the effects of these sources of convergence are likely to
be seen most clearly when using lenses that provide the widest angle or most
general view of classroom teaching. For instance, these sources might influ-
ence whether students engage in public interaction or private work. Indeed,
this is an indicator that showed high levels of convergence, even across coun-
tries. We think it is unlikely that these sources influence the way in which
teachers design specifics of the lesson or interact with the students about
the content.

In our opinion, the strongest source for convergence within countries
toward national patterns of teaching is the cultural nature of teaching. As
Stigler and Hiebert argued, teachers often learn to teach by serving as ap-
prentices for at least 16 years while they were students.40 Numerous studies
have shown that beginning teachers often fall back on imitating teachers
they had when they were students.41 It is not hard to see that, over time,
particular methods of teaching, including the details of how lessons are
structured and implemented, could become widely shared and copied. For
the features of teaching that require close-up lenses—features such as the
sequence and duration of lesson activities with particular purposes—we be-
lieve that this cultural aspect of learning to teach provides the best expla-
nation for convergence.

What are the sources that might explain variation in teaching within

38 Ibid., 12.
39 Douglas A. Grouws and Margaret S. Smith, “NAEP Findings on the Preparation and Practices

of Mathematics Teachers,” in Results from the Seventh Mathematics Assessment of the National Assessment of
Educational Progress, ed. Edward A. Silver and Patricia A. Kenney (Reston, VA: National Council of
Teachers of Mathematics, 2000), 107–39.

40 Stigler and Hiebert, The Teaching Gap.
41 Dan C. Lortie, Schoolteacher: A Sociological Study (Chicago: University of Chicago Press, 1975);

Sharon Feiman-Nemser, “Learning to Teach,” in Handbook of Teaching and Policy, ed. Lee S. Shulman
and Gary Sykes (New York: Longman, 1983), 150–70.
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countries? As discussed previously, some researchers have suggested that uni-
versal and national patterns of teaching are weak at best. By this account,
teaching is characterized more by variability than by convergence. Using a
close-up lens we indeed found a degree of variability, but there were differ-
ences across countries in this respect. Why are some countries more variable
with respect to how they teach eighth-grade mathematics? Variability is likely
to come from several sources. One source is individual differences among
teachers. These differences might result from a variety of factors, such as
years of teaching experience, nature of teacher training, knowledge of con-
tent and pedagogy, and beliefs and attitudes about teaching.

Variability could also arise from exigencies in each country, such as var-
iations in daily routines in classrooms over the course of the year. For ex-
ample, in the United States there is relatively frequent in-class assessment
and testing. This could produce lessons that do not align with an otherwise
common lesson pattern.

A third source of variability is the existence of several different patterns
of teaching within a single country. In Switzerland there is a relative lack of
convergence along several dimensions. There seems to be less support for
a national pattern of teaching in Switzerland than in some other countries.
Concurrent research in Switzerland suggests that this variability might be
explained by the different language areas within the country and by current
educational reform activity that has yielded two different methods of teaching
mathematics.42 Our research illustrates that a low level of convergence na-
tionally could be mistakenly interpreted to mean variation among individual
teachers within the country. In fact, the low convergence may result from
the coexistence of different patterns of teaching mathematics within a
country.

Conclusions

Because classroom teaching is composed of many dimensions, and be-
cause its nature depends on how these dimensions interact, selecting only
three dimensions to study patterns of teaching and examining their patterns
over only a single lesson is likely to yield an overly simple picture. The danger
in simplifying a complex activity like teaching is that simplification can ob-
scure as well as illuminate. It is important to remember that we still are only
scratching the surface with regard to describing similarities and differences
in teaching within and among countries.

Keeping in mind the dangers of oversimplification, we believe that it is

42 Marten Clausen, Kurt Reusser, and Eckhardt Klieme, “Unterrichtsqualität auf der Basis hoch-
inferenter Unterrichtsbeurteilungen: Ein instruktionspsychologischer Vergleich zwischen Deutschland
und der deutschsprachigen Schweiz,” Unterrichtswissenschaft 31, no. 2 (2003): 122–41; Christine Pauli,
Kurt Reusser, Monika Waldis, and Urs Grob, “‘Erweiterte Lehr- und Lernformen’ im Mathematikun-
terricht der Deutschschweiz,” Unterrichtswissenschaft 31, no. 4 (2003): 291–320.
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reasonable to conclude that national patterns of teaching do exist. That is,
teachers within countries plan and implement lessons that share at least some
important similarities. The extent and nature of a given pattern depends on
the country examined and the lens used. These national patterns may arise
from a shared cultural “script” that teachers have internalized as they par-
ticipate in the educational system of their country. Or the patterns may be
generated from other sources (e.g., similarities in the curriculum mandated
within a country). The data only suggest that within the seven participating
countries in the TIMSS 1999 Video Study, eighth-grade mathematics teachers
within a country tend to teach lessons in somewhat similar ways.

Even though teaching in a given country may exhibit a common pattern,
this does not mean that the pattern is unique. In fact, in at least some respects
the patterns within countries tended to share some features observed in other
countries. Many of the features within the three dimensions examined (pur-
pose of activity, interaction structure, and content activity) were discernible
in all seven countries, and there was some convergence across all countries.
Global convergence was most evident in the forms used by teachers to review
at the beginning of the lessons and during public interaction at the beginning
and end of lessons. This suggests that teachers would have little difficulty
recognizing, in a general sense, what their counterparts in other countries
were doing at many points in a lesson. Teachers would recognize practices
such as shifting from public to private work or from reviewing to introducing
new material. However, they might also be surprised and interested in the
different ways in which familiar practices were sequenced and used, and the
different ways that lessons unfolded. As noted earlier, different sequences
can enable different methods of teaching and different learning experiences
for students. The opportunities to see the familiar in a new light might offer
many opportunities for teachers to rethink taken-for-granted practices and
to see them as choices rather than inevitabilities. The potential for teacher
learning is clear.

We conclude by suggesting an extension of our metaphor: wide-angle
lenses can reveal both global and national patterns of teaching. But wide-
angle lenses do not reveal so clearly the similarities and differences in the
kinds of learning experiences afforded to students. Close-up lenses can reveal
the ways that lessons are designed, including the ways that features of teaching
are sequenced, and thus add important detail to patterned description, sug-
gesting possible differences in students’ experiences. We are not yet satisfied
that we have selected the lenses needed to reveal the instructional activities
and their interactions that are most critical for students’ internationally varied
opportunities to learn mathematics. Conclusive answers to our opening ques-
tions must wait for the development of newer and more finely ground lenses.



Appendix A

TABLE A1
Places of Convergence across All Countries and within Each Country across Lesson Time, by Dimension

Elapsed Lesson Time (%)

0 10 20 30 40 50 60 70 80 90 100

All countries REVIEW REVIEW review practice practice
PUBLIC PUBLIC PUBLIC PUBLIC public public public private PUBLIC

ips ips ips ips ips cps cps cps cps
AU REVIEW REVIEW review

PUBLIC PUBLIC PUBLIC public private private PRIVATE PRIVATE private private PUBLIC
IPS cps cps CPS CPS CPS CPS

CZ REVIEW REVIEW REVIEW REVIEW review practice practice
PUBLIC public public PUBLIC PUBLIC public PUBLIC public public PUBLIC

IPS IPS ips ips IPS IPS ips ips NP
HK REVIEW review new new practice PRACTICE PRACTICE

PUBLIC PUBLIC PUBLIC PUBLIC PUBLIC PUBLIC PUBLIC public public public PUBLIC
IPS IPS ips ips ips ips ips cps cps

JP REVIEW review new NEW NEW NEW NEW new new new new
PUBLIC public public PUBLIC public public public private public public PUBLIC

ips IPS IPS IPS IPS IPS IPS IPS ips np
NL review review review

PUBLIC PUBLIC public public public private PRIVATE PRIVATE PRIVATE PRIVATE PUBLIC
IPS IPS IPS cps CPS CPS CPS CPS CPS cps

SW REVIEW review review practice
PUBLIC PUBLIC public public public private private private private PUBLIC

ips cps cps cps CPS CPS CPS CPS
US REVIEW REVIEW REVIEW review practice

PUBLIC PUBLIC PUBLIC PUBLIC PUBLIC PUBLIC public PUBLIC public private PUBLIC
IPS IPS IPS IPS IPS ips ips CPS

Note.—Lower case indicates convergence using a simple majority (51%) as the criterion. Upper case indicates convergence using a super majority (67%) as the criterion.
Bolded text indicates that there is a match on a feature at that moment in time, between a particular country and the full set of countries. Review p reviewing content
introduced in a previous lesson; new p introducing new content; practice p practicing-applying content introduced in the current lesson; public p public interaction; private
p private interaction; IPS p independent problems; CPS p concurrent problems; and NP p nonproblem. AU p Australia; CZ p Czech Republic; HK p Hong Kong SAR;
JP p Japan; NL p the Netherlands; SW p Switzerland; and US p the United States.


