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The Third International Mathematics and Science Study (TIMSS) 1999 Video Study examined eighth-
grade mathematics teaching in the United States and six higher-achieving countries. A range of teach-
ing systems were found across higher-achieving countries that balanced attention to challenging con-
tent, procedural skill, and conceptual understanding in different ways. The United States displayed a
unique system of teaching, not because of any particular feature but because of a constellation of fea-
tures that reinforced attention to lower-level mathematics skills. The authors argue that these results
are relevant for policy (mathematics) debates in the Unirted States because they provide a current ac-
count of what actually is happening inside U.S. classrooms and because they demonstrate that cur-
rent debates often pose overly simple choices. The authors suggest ways to learn from examining
teaching systems that are not alien to U.S. teachers but that balance a skill emphasis with attention
to challenging mathematics and conceptual development.
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Prorosen changes in school mathematics con-
tent and pedagogy (National Council of Teachers
of Mathematics, 1989, 2000) have met strong re-
sistance (Askey, 2001; Cheney, 1997; Loveless,
2001; Wu, 1997). Despite subsequent attempts to
reexamine issues and achieve a working consen-
sus (National Research Council, 2001), the debate

continues. Policymakers and educators must now
sort through the claims and counterclaims of this
decades-old controversy in order to make deci-
sions about the future. A contested-reform narra-
tive is certainly not unique to mathematics educa-
tion (National Research Council, 1998). As the
nation moves into the next generation of propos-
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als and implementations, what kinds of informa-
tion are needed to yield thoughtful and evidence-
informed policy decisions?

Student achievement data have been a common
information source for many educational policy
decisions, and increasingly so in recent years.
The logic behind the No Child Left Behind Act,
for example, is that by testing students frequently
and holding teachers and administrators account-
able for achievement test results, student learning
will improve. The law assumes that, by examining
annual achievement data, educators can divine
what causes unacceptable outcomes and can cor-
rect the unproductive parts of the system. But how
can processes be improved by inspecting only their
outcomes? This flawed approach is not unique to
the No Child Left Behind legislation. Assuming
that achievement results and accountability are
sufficient to inform and drive changes in the pro-
cesses that improve students’ learning is part of the
history of education policy decisions in the United
States (Adams & Kirst, 1999; Ravitch, 2002).

As observers from a range of traditions have
noted, to improve (educational) products one needs
to identify and understand the (educational) pro-
cesses that mediate inputs and outputs (Jenkins,
1997; Sarason, 1997; Skinner, 1969; Wilson &
Daviss, 1994). Only by defining more precisely
what and how processes support or undermine
students’ learning is it possible to know what
changes will increase achievement outcomes. A
core process that must be understood more fully,
and the one we focus on in this article, is classroom
teaching: what teachers do every day in classrooms
to help their students learn. Ratcheting up ac-
countability pressures on teachers will work only
if we identify changes in teaching that will help
students learn more.

In this article, we describe teaching by com-
paring everyday classroom teaching in the United
States with teaching in higher-achieving coun-
tries. We draw from results of the Third Inter-
national Mathematics and Science Study (TIMSS)
1999 Video Study to explore ways in which in-
formation about teaching processes can contribute
to current debates and impending decisions about
mathematics education in the United States.

Following on the heels of the TIMSS 1995
Video Study (Stigler, Gonzales, Kawanaka, Knoll,
& Serrano, 1999; Stigler & Hiebert, 1999), the
1999 Video Study expanded the number of coun-
tries in the sample from three to seven and re-
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vised the analytic scheme to describe more pre-
cisely the nature of teaching in each country,
Videotapes of a random nationally representative
sample of eighth-grade mathematics lessons in
each country were analyzed to provide national-
level pictures of classroom teaching.

The advantages of using TIMSS video data to
inform current policy debates include the fact
that nationally representative samples of class-
room lessons portray ordinary teaching prac-
tices, those experienced by the majority of stu-
dents in each country. Teaching rarely is studied
at the national level, but education policy often
is discussed nationally.

A second advantage is the comparative feature
of the TIMSS data, which reveals each country’s
practices more clearly. Because teaching is such a
common activity, one embedded within a culture,
it can be difficult to notice common features, espe-
cially those that are most widely shared. Contrasts
with less familiar methods used in other countries
make one’s own methods more visible and open
for inspection. Because the six other countries in
the sample all show higher student achievement in
mathematics than the United States, the TIMSS
video comparison is of special interest. If one wish-
es to improve classroom teaching in the United
States, it is useful to know what teaching looks like
in higher-performing educational systems.

In this article, we first outline briefly a frame-
work for thinking about classroom teaching and
its effects on learning with an eye toward inform-
ing policy discussions. Then we provide a brief
overview of the TIMSS 1999 Video Study and
present results from the study to portray eighth-
grade mathematics teaching in several countries,
focusing on the United States. The results revealed
a range of systems of teaching across higher-
achieving countries that balance attention to chal-
lenging content, procedural skill, and conceptual
understanding in different ways. U.S. teachers
employed a unique system of teaching—not be-
cause of any particular feature but because of a
constellation of features that reinforced attention
to lower-level mathematics skills.

We argue that these results are relevant for pol-
icy (mathematics) debates in the United States
because they provide a current account of what
actually is happening inside U.S. classrooms and
because they demonstrate that the debates often
pose overly simple choices. Choosing one feature
of teaching over another will not improve the U.S.
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system of teaching and does not capture the way
in which teaching systems in higher-achieving
countries differ from that in the United States.
We suggest ways to learn from examining teach-
ing systems that are not alien to U.S. teachers but
that balance a skill emphasis with attention to chal-
lenging mathematics and conceptual develop-
ment. Finally, we return to the debates regard-
ing the future direction of school mathematics in
this country and offer some recommendations
informed by the evidence presented. We try to bal-
ance a respect for the complex, system nature of
teaching with the desire to develop some concrete
and realistic recommendations forimproving class-
room teaching. Although our report focuses on
mathematics, we believe the principles that emerge
for studying classroom teaching and formulating
recommendations for change are relevant for other
school subjects as well.

Classroom Teaching as a System

What kind of information about classroom
teaching is most useful for understanding the na-
ture of teaching and how it can be improved? One
research tradition argues for identifying and de-
scribing individual features of teaching that corre-
late with gains in students’ achievement (Brophy
& Good, 1986). The logic underlying this tradi-
tion assumes a correspondence between a par-
ticular feature of teaching and a learning out-
come. Although this tradition, often referred to
as process-product research, has provided a great
deal of information about teaching, we believe that
isolating individual features of teaching for study
and improvement provides limited, and even
misleading, information for policy decisions. For
example, evidence showing positive relationships
between a teaching feature and achievement gains
suggests engaging in the feature of teaching more
often or for longer periods of time. But more is not
necessarily better—timing and quality also are
likely to be important. And changing just one fea-
ture of teaching does not necessarily improve the
overall effectiveness of teaching; it can even pro-
duce negative, unintended consequences (Guthrie,
1990; Stigler & Hiebert, 1999).

It is more productive, in our view, to treat teach-
ing as a system of interacting features. The core of
teaching—the interactions of teachers and students
around content—takes its shape from the knowl-
edge teachers and students bring to the lesson, the
tasks presented, the discourse structures and par-

ticipation expectations, the assessments, the phys-
ical materials available, and so on. It is the inter-
action among these elements, the system, rather
than the individual elements acting alone, that de-
fines the learning conditions for students (Cohen,
Raudenbush, & Ball, 2003; Schoenfeld, 1998;
Stigler & Hiebert, 1999). It is impossible, of
course, to describe all of the relevant features that
constitute teaching and their interactions in the
classroom. But it is possible to identify a range
of teaching features and to consider how indi-
vidual features work together to reinforce partic-
ular kinds of learning conditions.

An example of how features of teaching work
together to define learning opportunities for stu-
dents can be found in many U.S. classrooms in
which teachers arrange for students to work col-
laboratively in small groups during part of the
lesson. Research has shown that whether small
groups function productively to help students
achieve the learning goal depends on many sur-
rounding features, including the knowledge
and skill students acquire for working collabo-
ratively and the kinds of tasks they are assigned
(Good, Mulryan, & McCaslin, 1992; Webb,
Troper, & Fall, 1995). While the first author of
this article was reviewing videotaped lessons
as part of the TIMSS 1995 Video Study, he ob-
served one eighth-grade teacher asking students
to break into small groups and work together on
the question “What is the name for a 12-sided
object?” Students quizzed each other quickly
about whether anyone knew the name of the ob-
jectand then visited for the remaining time about
nonmathematical topics. This was not a task that
lent itself to collaborative investigation. The learn-
ing opportunities afforded by collaborative small
groups are shaped by the system of which they
are a part.

Systems of teaching, as we have defined them,
focus on the technical core of teaching: what hap-
pens inside the classroom between the teacher
and students during daily lessons. Factors that
shape the origins and maintenance of these sys-
tems and their individual features extend far
beyond the classroom door (Dreeben, 1994;
Ingersoll, 2003; Oakes, 1985). Just as with other
institutions, schools and classrooms and the prac-
tices they sustain reflect the wider society. In this
article, we confine ourselves to describing current
systems of teaching mathematics and leave to
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others the question of how these social, economic,
and political factors have shaped these systems.

Why are descriptions of systems of teaching
useful for educational policy? We address this
question first by presenting data from the TIMSS
1999 Video Study that describe systems of teach-
ing in high-achieving countries and then by con-
sidering how these data can inform recommen-
dations for improving classroom teaching in the
United States. Using information on systems of
teaching constitutes a relatively new model for
linking research to policy (Cohen et al., 2003).
Rather than isolating features of teaching and
recommending their more frequent use, the model
we explore in this article examines systems of
teaching that support students’ achievement and
considers how ineffective systems could be ad-
Justed to facilitate desired learning goals more
effectively.

The TIMSS 1999 Mathematics Video Study
Overview

The TIMSS 1999 Video Study followed a sim-
ple design: Nationally representative samples of
eighth-grade mathematics classrooms were se-
lected, and one lesson from each classroom was
videotaped. Videotapes, together with supplemen-
tary materials such as a teacher questionnaire and
copies of relevant textbook pages, were sent back
to project headquarters, where they were analyzed
by a research team composed of bilingual speak-
ers from each participating country. Coding and

analysis of video was managed digitally, via soft-
ware especially designed for that purpose.

Method
Sample

The countries participating in the mathematics
portion of the TIMSS 1999 Video Study were
Australia, the Czech Republic, Hong Kong SAR,'
Japan, the Netherlands, Switzerland, and the
United States. As can be seen in Table 1, eighth
graders in all of the other countries scored sig-
nificantly higher than U.S. eighth graders on
the TIMSS 1995 mathematics achievement test
(Beaton etal., 1996; Gonzales et al., 2000), the test
used to select countries for this study.

The international sampling plan followed
the standards and procedures implemented for
the TIMSS 1999 assessments, in which a two-
stage stratified cluster design was used to produce
national samples that would meet the analytical
requirements necessary to allow estimates for
classrooms and schools. The first stage involved
selection of a probability proportionate to size
(PPS) sample of schools via systematic sampling,
with explicit (regions of the country) and implicit
(other school characteristics) stratification, for
each of the participating countries. In this PPS
sample, the probability of selection assigned to
each school was proportional to the number of
students in the eighth grade in schools country-
wide. The next stage involved random selection
of one classroom within each school.2

TABLE 1
Average Scores on the TIMSS 1995 and TIMSS 1999 Eighth-Grade Mathematics Assessments
Average score

Country 1995= 19990
Australia® (AU) 519 525
Czech Republic (CZ) 546 520
Hong Kong SAR (HK) 569 582
Japan (JP) 581 579
Netherlands® (NL) 529 540
Switzerland (SW) 534 —4
United States (US) 492 502

Note. Rescaled TIMSS 1995 mathematics scores are reported here. Switzerland did not participate in the

TIMSS 1999 assessment.

*AU, CZ, HK, JP, NL, SW > US; CZ, HK, JP, SW > AU; HK > NL, SW; JP > CZ, NL, SW,

"AU, HK, JP, NL > US: HK, JP > AU, CZ, NL.

“Did not meet international sampling or other guidelines in 1995, See Beaton et al. (1996) for details.

“Not availahle.
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A single 1-day lesson was videotaped in each
eighth-grade mathematics classroom, without re-
gard to the particular mathematics topic being
taught or type of activity taking place. The only
exception was that teachers were not videotaped
on days a test was scheduled for the entire class
period. Teachers were asked to do nothing spe-
cial for the videotaped session and to conduct the
class as they had planned. Taping in each coun-
try occurred throughout the school year so as to
include lessons that contained the different kinds
of topics and classroom conditions that occur
over the course of a school year.

The final sample included 638 eighth-grade
mathematics lessons: 87 from Australia, 100 from
the Czech Republic, 100 from Hong Kong SAR,
50 from Japan, 78 from the Netherlands, 140 from
Switzerland, and 83 from the United States. The
Japanese lessons were the same ones collected in
1995 as part of the earlier study, but they were re-
analyzed for the current study.® Sampling infor-
mation, videotaping procedures, and other meth-
odological notes are detailed in Appendix A of
the report Teaching Mathematics in Seven Coun-
tries: Results from the TIMSS 1999 Video Study
(Hiebert, Gallimore, et al., 2003). A more detailed
discussion of the technical aspects of the study
can be found in the companion technical report
(Jacobs et al., 2003).

Code Development

The major challenge for the international team
of researchers, representing all of the countries in
the study, was to develop a reliable way of analyz-
ing the lessons that would capture the sets of fea-
tures of teaching in each country that, together,
defined the mathematics learning conditions for
students. The code development process began
by building on the achievements of the TIMSS
1995 Video Study (Stigler et al., 1999). Although
expanding the sample to seven countries and aim-
ing to probe more deeply into the teaching sys-
tems in each country made it impossible to retain
many of the exact codes from the 1995 study, it
was useful to begin with the same major cate-
gories of codes: (a) structure and organization of
daily lessons, fb) nature of the mathematics pre-
sented, and (c) way in which the mathematics was
worked on during the lesson. Using this general
framework, the research team solicited descrip-
tions of typical lessons from experts in each coun-
try and reviewed the literature on mathematics

teaching and learning. Suggestions for compo-
nents or features of teaching that influence op-
portunities for learning in each country were trans-
formed into codes that could be applied reliably
across all countries.

The category of lesson organization was elab-
orated to include components such as the amount
of time spent studying mathematics; the ways in
which lessons were divided into segments that
reviewed old material, introduced new material,
and practiced new material; the grouping struc-
tures used, that is, whole-class public discussion,
individual private work, and small-group work;
and the ways in which lesson flow and coherence
were enhanced and undermined. The nature of
the mathematics presented was described by
coding the mathematical topics discussed, their
relative level of complexity, and the ways in which
the content was connected across the lesson. The
way in which mathematics was worked on dur-
ing the lesson focused on the kinds of mathemat-
ical problems presented and how they were solved
and discussed. In the end, the coders analyzed the
lessons using more than 75 different codes orga-
nized around these three broad dimensions of
teaching.

Establishing intercoder reliability for each
code was a nontrivial challenge, especially when
viewing lessons from seven countries with sev-
eral coders from each country. Definitions for
most codes included a series of general descrip-
tors along with multiple examples and lists of
specific exceptions or unusual cases. Code defi-
nitions were developed during months of iden-
tifying features to be coded, constructing initial
definitions, applying codes and checking for reli-
ability, and refining and elaborating definitions.
All codes met an 85% criterion for intercoder
agreement (for the full set of codes and defini-
tions, see Jacobs et al., 2003).

In addition to the primary coding scheme, a sup-
plementary coding scheme was developed by a
group of four U.S. mathematicians and teachers
of postsecondary mathematics.* These experts
were enlisted to review the lessons for nuanced
content issues not captured by the primary coding
scheme, such as the kinds of mathematical rea-
soning engaged in by the teacher or students. The
aim of this group’s coding scheme was to guide a
series of subjective judgments about the nature
and quality of the mathematics content presented
in the lessons. The group worked from detailed
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written records of the lessons rather than watch-
ing the videos. This procedure provided a second
reason for soliciting this supplementary coding—
it allowed country-identifying markers to be re-
moved so that the group’s judgments of lesson
content were country blind. Judgments were the
consensus opinions of the group; no intercoder
reliability was assessed.

Analysis

Assessments of the quantifiable codes com-
pared countries in regard to the presence (and
duration) of teaching features using analyses of
variance and two-tailed ¢ tests at the .05 level.
Bonferroni adjustments were made when more
than two countries were compared simultane-
ously. The standard errors used in the statistical
tests are reported in Appendix C of the TIMSS
1999 Video Study report (Hiebert, Gallimore,
et al., 2003). All analyses involved data with sur-
vey weights that were calculated specifically for
each country and each lesson and provided un-
biased estimates of national means and distrib-
utions. The design effects of the overall proba-
bility of classroom selection were determined,
and appropriate adjustments for nonresponse on
sampling variances of the estimates were made,
by using the jackknife procedure with a set of
Jjackknife replicate weights (see Jacobs et al.,
2003, for more details on weighting procedures
and analyses).

The group of mathematicians and post-
secondary mathematics teachers examined a ran-
dom subsample of 20 lessons per country, exclud-
ing Japan.” Because the same group had analyzed
the Japanese lessons as part of the TIMSS 1995
Video Study and because they wished to retain the
country-blindness of their analysis, the Japanese
tapes were not reanalyzed. As a result of the small
sample size, the judgments of the group were not
analyzed for statistical significance.

Results and Interpretations: A System of
U.S. Mathematics Teaching as Compared
With Systems in Other Countries

We begin with our central concluding observa-
tion: The results presented in this section describe
a system of U.S. mathematics teaching in eighth
grade characterized by frequent reviews of rela-
tively unchallenging, procedurally oriented math-
ematics during lessons that are unnecessarily
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fragmented. This unflattering picture of U.S.
mathematics classrooms is not new (National Ad-
visory Committee on Mathematics Education,
1975; Rowan, Harrison, & Hayes, 2004; Stodol-
sky, 1988; Weiss, Pasley, Smith, Banilower, &
Heck, 2003). What is new is the documentation of
this teaching system using a nationally represen-
tative sample of videotaped lessons that provides
information on how individual features work to-
gether to reinforce the system’s characteristics.

The results also show that eighth-grade mathe-
matics teaching in the United States is not differ-
ent from teaching in other countries because of
any one feature. Of the 117 analyses conducted
on more than 75 features of teaching, the United
States differed from all of the other countries on
only 1 of the analyses (Hiebert, Gallimore, et al.,
2003). On almost all features, taken individually,
the U.S. mathematics classrooms were similar to
those of at least one higher-achieving country.

A first indication, however, that the constella-
tion of U.S. teaching features defines a system
quite different from those in countries with high
achievement is found in the number of analyses
on which the United States differed from each in-
dividual country. Listing the countries in the
order of achievement shown in Table 1 from high
to low (based on the TIMSS 1995 assessment),
along with the percentage of analyses on which
the United States differed from each country,
yields the following: Japan (42%), Hong Kong
SAR (30%), Czech Republic (25%), Switzerland
(16%), the Netherlands (27%), and Australia
(8%). On a feature-by-feature basis, the United
States differed most from the relatively highest-
achieving countries.

Examining further the features of mathemat-
ics teaching that differentiate the United States
from other countries reveals the distinctive con-
stellation of features that defined the U.S. system
of teaching. The results in the sections to follow
are organized according to a set of more general
characteristics that describe key aspects of the
system. The United States is the only country that
displayed all of these characteristics.

Characteristic 1: Low Level
of Mathematical Challenge

Level of mathematical challenge surely influ-
ences students’ learning opportunities, yet it is dif-
ficult to measure directly from a random sample of
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single lessons. Classifying lessons according to
mathematical topic studied is an initially appealing
strategy but quickly becomes problematic when
teachers are seen to treat the same topic in very dif-
ferent ways. In addition, mathematical challenge
for a particular classroom of students depends on
the entry capabilities of the students and on expe-
riences they had in previous lessons. Nevertheless,
several coded features in the video study provided
an indirect measure of challenge.

Prevalence of Routine Exercises

Figure 1 shows percentages of mathematics
problems that were applications rather than exer-
cises. Exercises were defined as straightforward
problems, usually presented with little context, for
which a solution procedure apparently had been
demonstrated. The students’ task was to execute
the procedure to complete the exercise. Applica-
tions were defined as problems that appeared to
require some adjustment to a known procedure,
however slight, or some analysis of how to use the
procedure. Applications often were presented via
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verbal descriptions, graphs, or diagrams. They
might, or might not, be real-life situations. An
average of 34% of problems per U.S. lesson were
applications, a smaller percentage than in Japan
and the Netherlands.

Practicing Familiar Procedures

Students spent some of the time during almost
all lessons in all countries working individually
or in small groups on assigned problems. Fig-
ure 2 shows average percentages of this private
work time spent practicing familiar procedures
versus average percentages of time spent doing
something more than this, such as developing
new procedures for new kinds of problems, ana-
lyzing problems to decide what procedures should
be applied, or creating new problems. Many of
these alternative activities are likely to pose gre-
ater mathematical challenges for students. U.S.
students spent a smaller percentage of their time
than students in Australia, Japan, and Switzerland
doing something other than practicing familiar
procedures.
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Country?

FIGURE 1. Average percentages of problems per lesson that were applications.
Note. All reported country differences are significant at p <.05. Analyses do not include answered-only problems
(i.e., problems that were completed before the videotaped lesson and for which only answers were shared). JP>AU,

CZ, HK, NL, US; NL > US; SW > CZ.
IJTapanese mathematics data were collected in 1995.

?AU = Australia; CZ = Czech Republic; HK = Hong Kong SAR; JP = Japan; NL = Netherlands; SW = Sw;tzerland

US = United States.
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FIGURE 2. Average percentages of private work time per lesson devoted to repeating procedures and something

other than repeating procedures or mix.

Note. All reported country differences are significant at p < .05, Percentages may not sum to 100 because some
private work segments were marked as “not able to make judgment.”

!Japanese mathematics data were collected in 1995.

?AU = Australia; CZ = Czech Republic; HK = Hong Kong SAR; JP =Japan; NL = Netherlands; SW = Switzerland;

US = United States.
*AU,NL, SW, US > IP; CZ, HK > JP, SW.
4JP> AU, CZ, HK, NL, SW, US; AU, SW > US.

Relatively Elementary Content

The group of mathematicians and postsecon-
dary mathematics teachers who reviewed a sub-
sample of country-blind lessons rated each of the
lessons, on a scale from 1 to 5, on the basis of con-
tent level. A rating of 3 was assigned to lessons in
which the majority of content typically would be
encountered by students just before the standard
topics of a beginning algebra course common in
U.S. eighth-grade classrooms. Lower ratings were
assigned to more elementary lessons, and higher
ratings were assigned to more advanced lessons.
Averaging the ratings across the lessons within
each country yielded the following: Czech Repub-
lic and Hong Kong SAR, 3.7; Switzerland, 3.0;
Netherlands, 2.9; United States, 2.7; and Australia,
2.5. Recall that the lessons from Japan were not re-
analyzed.

Absence of Mathematical Reasoning

The mathematics group also searched for evi-
dence of the following special forms of mathe-
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matical reasoning, as demonstrated by the teacher
or the students: deductive reasoning, developing
a mathematical justification for a general rule or
principle, generalizing from individual cases, and
using counterexamples to show that a conjecture
cannot be true. In each country, 25% or less of the
lessons in the mathematics group’s sample con-
tained instances of one or more of these forms of
reasoning. The United States did not appear es-
pecially different from some of the other coun-
tries in the low frequency or absence of deductive
reasoning and use of counterexamples. But the
United States was the only country in which no
lessons contained instances of developing a math-
ematical justification or generalizing from indi-
vidual cases.

The full sample of lessons from all countries
was analyzed by the primary coding team for the
presence of mathematical proofs, often consid-
ered a hallmark of more advanced mathematical
reasoning as students move into secondary school.
Japan was the only country in the sample that
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showed regular attention to proofs (26% of math-
ematics problems per lesson involved proofs),
but some evidence of use of mathematical proofs
also was found in the lessons of the Czech Re-
public, Hong Kong SAR, and Switzerland. All of
the countries in the sample other than the Nether-
lands and the United States had at least one les-
son with a proof. The percentages for these coun-
tries ranged from 1% of the Australian lessons to
39% of the Japanese lessons (Hiebert, Gallimore,
et al., 2003).

Summary

The individual findings relating to mathemat-
ical challenge accumulate to portray U.S. lessons
as presenting less of a challenge than lessons in
other countries. The United States is statistically
different from Australia, Japan, the Netherlands,
and Switzerland on at least one feature and at op-
posite ends of the continuum from the Czech Re-
public and Hong Kong SAR on judgments by the
mathematics group regarding level of content,
No single feature is responsible for the effect of
low mathematical challenge; it emerges through
the reinforcing influence of multiple features with
no countervailing feature.

Characteristic 2: Emphasis on Procedures

The debate between procedural and concep-
tual emphases has a long history in mathemat-
ics education (Brownell, 1935; Hiebert, 1986).
Although a compelling current view is that both
procedures and concepts are critical, with no
trade-offs needed (National Research Council,
2001), it still is possible to ask whether class-
room teachers emphasize them in different ways.

One way to determine the procedural versus
conceptual emphasis of a lesson is to ask what
kinds of mathematics problems are presented
(Smith, 2000; Stein, Grover, & Henningsen,
1996). In the case of all of the problems in this
study that were completed with some public dis-
cussion during the lesson, the statement of the
problem was classified into one of three types
according to its primary intent: using procedures,
stating concepts, and making connections. The
statement of a problem indicates the kinds of
mathematical processes that apparently are in-
tended by the problem. Using procedures and
making connections are of most interest here be-
cause using procedures snggests a procedural
emphasis, whereas making connections (among

ideas, facts, or procedures) suggests a conceptual
emphasis. A using procedures problem statement
could be “Solve for x in the equation 2x + 5 =
6 — x.” A making connections problem state-
ment could be “Graph the equations y = 2x + 3,
2y = x — 2, and y = —4x and examine the role
played by the numbers in determining the posi-
tion and the slope of the associated lines.” Stat-
ing concepts problems often ask students to
recall or illustrate definitions or properties. Al-
though these problems can deal with concepts,
they do so by asking students to recall or repeat
them rather than construct or analyze them. A
stating concepts problem could be “Show the
point (3, 2) on the coordinate plane.”

Figure 3 presents the average percentage of
problem statements per lesson of each type by
country. On this dimension, Hong Kong SAR
and Japan reside at the opposite ends of the spec-
trum, with Japan emphasizing conceptual prob-
lems (making connections) and Hong Kong SAR
emphasizing procedural problems. The United
States is situated in the middle of the profiles por-
trayed by each country,

On the basis of these data, the United States
does not appear to emphasize procedures, at least
relative to other countries. But our examination of
problems is not finished. The mathematics prob-
lems were coded a second time to check how they
were worked on with the students. Problems can
change in their nature as they are worked out dur-
ing the lesson. Teachers can transform problems
so that the focus shifts from one kind of mathe-
matical process to another. For example, a prob-
lem with the apparent intent of making connec-
tions among ideas, facts, and procedures can be
transformed into a problem that involves demon-
strating and practicing a procedure, perhaps be-
cause students are struggling with the original
problem and the teacher perceives they need ad-
ditional help.

Figure 4 on page 121 shows the results of re-
classifying the problems according to how they
were worked on and discussed with the students.
A fourth category of problem implementation—
providing results only—was needed to code
problems for which no mathematical work was
discussed and only the answer was given.

Note that the relative emphases within coun-
tries appear different now. In the United States,
69% of the mathematics problems were pre-
sented as using procedures (Figure 3), but 91%
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FIGURE 3. Average percentage of problems per lesson presented as each type.

Note. All reported country differences are significant at p < .05. Analyses include only problems with a publicly
presented solution. They do not include answered-only problems (i.e., problems that were completed before the
videotaped lesson and for which only answers were shared). English transcriptions of Swiss lessons were not avail-
able for these analyses. Percentages may not sum to 100 owing to rounding.

! Japanese mathematics data were collected in 1995.

AU = Australia; CZ = Czech Republic; HK = Hong Kong SAR; JP = Japan; NL = Netherlands: US = United States.

*CZ>JP,NL; HK > AU, JP,NL, US; US > JP.
*AU>CZ, HK, JP; NL, US > HK, JP.
JP > AU, CZ, HK, US.

were worked on by using procedures or by pro-
viding results only (Figure 4). By contrast, in
Hong Kong SAR 84% of the problems were pre-
sented as using procedures (Figure 3), but 63%
were worked on by using procedures or provid-
ing results only. Clearly, teachers in all countries
transformed some of the problems so that stu-
dents’ actual experiences were somewhat differ-
ent than what might have been predicted from
looking only at the statements of the problems.
The picture of how problems were worked on
comes into clearer focus by following the imple-
mentation of a particular kind of problem. Mak-
ing connections problems are of special interest.
Recall that Hong Kong SAR and Japan were at
opposite ends of the distribution with regard to
problems stated as using procedures and making
connections. Recall also that 17% of the problem
statements in the United States suggested a focus
on mathematical connections, a percentage within
the range of many higher-achieving countries (Fig-
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ure 3). What happened to these problems when
they were worked on in class?

Figure 5 shows how the making connections
problems were worked on with students. Hong
Kong SAR and Japan now appear quite similar,
along with the Czech Republic and the Nether-
lands. At least 37% of the making connection
problems in these countries retained their origi-
nal intent. In contrast, virtually none of the mak-
ing connections problems in the United States
were discussed in a way that made the mathe-
matical connections or relationships visible for
students. Mostly, they turned into opportunities
to practice procedures, or they were implemented
as problems in which even less mathematical con-
tent was visible—only the answer was given.

A plausible conclusion from these results is
that teachers in the higher-achieving countries at-
tended more to the conceptual development of
mathematics than teachers in the United States.
Even teachers in Hong Kong SAR, who appeared
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to focus on procedures when presenting prob-
lems (Figure 3), were found to examine concep-
tual underpinnings in an explicit way (Figures 4
and 5). The significance of this finding comes, in
part, from the fact that the kinds of mathemati-
cal processes that are highlighted and made visible
for students while working on the problems, rather
than those implied by the initial statements of the
problems, affect the nature and level of students’
learning (Stein & Lane, 1996).

Additional information about the conceptual
development of the content was provided by the
mathematics group’s qualitative analysis of the
subsample of lessons. One of the codes the group
created for this study was the degree to which

mathematical concepts or procedures were devel-
oped during the lesson. Development required that
mathematical reasons or justifications be given for
the mathematical results presented and used. A
rating of 1 indicated that a lesson contained little
mathematical justification, by the teacher or stu-
dents, for why things work like they do. A rating
of 5 was assigned to a lesson in which the concepts
and procedures were mathematically motivated,
supported, and justified by the teacher or students.
Figure 6 shows the percentage of lessons placed
into each category. Note that 40% of the U.S.
lessons received a rating of 1 (i.e., undeveloped);
no other country received a rating of 1 on more
than 15% of its lessons.
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! Japanese mathematics data were collected in 1995.

?AU = Australia; CZ = Czech Republic; HK = Hong Kong SAR; JP = Japan; NL = Netherlands; US = United States.

*AU, US > CZ, HK, JP, NL.
*US>CZ, HK, JP, NL.
3JP,NL > US.

¢CZ, HK, JP, NL > AU, US.

Averaging the ratings for each country yielded
the following, in order of mathematical devel-
opment: Hong Kong SAR (3.9), Switzerland
(3.4), the Czech Republic (3.3), Australia (3.0),
the Netherlands (2.8), and the United States
(2.4). The fact that Hong Kong SAR ranked
first in this analysis, together with the findings
presented in Figures 4 and 5 regarding problem
implementation, suggests a balance within the
Hong Kong SAR system between attention to
procedural skill and development of conceptual
underpinnings. Although the U.S. lessons mo-
mentarily appeared to show a balance among pro-

cedural and conceptual emphases, on the basis

of the types of problems presented, follow-up
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indicators pointed to a uniquely heavy emphasis
on procedures.

Characteristic 3: Emphasis on Review

Researchers analyzing classroom practices in
the United States, especially in mathematics, have
frequently noted the large amount of review and
the minimal development of new material. The
emphasis on practicing old material rather than de-
veloping new material is a feature of both the com-
monly used curricula (Flanders, 1987: Schmidt,
McKnight, Valverde, Houang, & Wiley, 1997)
and classroom pedagogy (Good, Grouws, &
Ebmeier, 1983). Educators have argued that stu-
dents would learn concepts and procedures more
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deeply, thereby requiring less review, if time was
reallocated so that more time was spent developing
new material (National Research Council, 1989).
Data supporting this claim have been reported
(e.g., Good et al., 1983; Hiebert & Wearne, 1993).

Despite the arguments in favor of allocating
more time to the development of new material, a
relatively strong emphasis on reviewing old ma-
terial was found in U.S. lessons. As shown in
Figure 7, 53% of lesson time, on average, was
devoted to review. Except for the Czech Repub-
lic, all of the higher-achieving countries spent
more time working on new material than review-
ing old material. The time devoted to new con-
tent included introducing the new content and
practicing the new content (for instance, solving
problems using procedures newly introduced in
the lesson). The high percentage of review time
in the United States comes both from the fact that
28% of the U.S. lessons were entirely review (a
larger percentage than in Hong Kong SAR and
Japan) and the fact that 94% of U.S. lessons con-
tained at least one review segment (a larger per-
centage than in the Netherlands and Switzerland)
(Hiebert, Gallimore, et al., 2003).

Of interest is the fact that the Czech Republic
shared with the United States an emphasis on re-

view. However, as we argue later, review in the
Czech Republic takes on a different character
when it is placed together with the earlier find-
ings of a higher level of mathematical challenge
and more frequent development of concepts.

Characteristic 4: Fragmented Lessons,
Mathematically and Pedagogically

It is reasonable to assume that the coherence of
lessons influences the learning opportunities for
students, with coherent lessons enabling students
to abstract more easily the key points of the les-
son (Fernandez, Yoshida, & Stigler, 1992). Co-
herence, like mathematical challenge, is difficult
to measure. However, some indirect indicators
developed for this study addressed the mathemat-
ical coherence and the pedagogical coherence of
the lessons.

Mathematical Coherence

Lessons that focus on a single mathematical
topic might appear more coherent to students than
lessons that address several topics. Figure § shows
the percentages of lessons in which all of the math-
ematics problems focused on a single topic. The
topics defined for this study were three sub-
categories each for number (whole numbers/
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fractions/decimals, ratio/proportion/percent, inte-
gers), geometry (measurement, two-dimensional,
three-dimensional), and algebra (linear expres-
sions, linear equations and inequalities, higher-
order functions) along with statistics and trigonom-
etry. In the United States, 34% of lessons focused
on a single topic, a smaller percentage than in
Hong Kong SAR, Japan, and Switzerland.

The group of mathematicians and post-
secondary mathematics teachers examined the
coherence of lessons, defined by the group as
the implicit and explicit interrelation of all math-
ematical components of the lesson, and assigned
each (country-blind) lesson in their subsample
to one of five levels of coherence ranging from
thematic (5) to fragmented (1). The average rat-
ings of the countries were as follows: Hong Kong
SAR, 4.9; Switzerland, 4.3; Australia, 4.2; the
Netherlands, 4.0; the Czech Republic, 3.6; and
the United States, 3.5.

Pedagogical Coherence

Lesson coherence is likely to be affected not
only by how well the mathematics content is con-
nected across the lesson but by actions of the
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teacher that can either support or undermine co-
herence. For example, a teacher might provide an
explicit goal statement for the lesson, alerting stu-
dents to the important ideas that will be devel-
oped, or a teacher might interrupt students by
making an off-task announcement, thereby break-
ing the flow of the lesson. The results showed that
U.S. teachers were similar to many of their inter-
national colleagues in the frequency with which
they supported coherence by providing goal or
summary statements for the lessons (Hiebert,
Gallimore, et al., 2003). However, U.S. lessons
were more likely than lessons in some of the other
countries to be interrupted in various ways.
Interruptions to lessons can come from the
outside (e.g., an announcement over the speaker
system) or can be introduced by the teacher
(e.g., asking students to raise their hand if they
are going on the field trip). The percentage of U.S.
lessons interrupted from the outside (29%) was
substantial but not significantly different from
that of other countries. However, as shown in Fig-
ure 9 on page 126, U.S. teachers were more likely
than teachers in the Czech Republic and Japan to
shift the focus away from mathematics during
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the lessorn, and they were more likely than teach-
ers in the Czech Republic to make an unrelated
public announcement while students were work-
ing privately on assigned problems. The strik-
ingly large percentage of lessons in the Nether-
lands in which teachers made unrelated public
announcements can be explained, in part, by the
fact that the Netherlands was the only country
in which a majority of lesson time was devoted
to private work, so there simply was more time
for Dutch teachers to make these announcements.

Contrasting Systems of Teaching:
What Can Be Learned?

We began the results section with the claim
that U.S. eighth-grade mathematics teaching is
characterized by frequent review of relatively un-
challenging, procedurally oriented mathematics
during lessons that are unnecessarily fragmented.
We also proposed earlier in the article that study-
ing alternative systems of teaching can inform
policy discussions by suggesting changes to rel-
atively ineffective systems. What can be learned
by comparing the U.S. system with those of other
countries?

Because a number of countries in the sample
are consistently high achievers, a first lesson from
the results is that different systems of teaching
can support similar learning goals. No one system
is necessary for high achievement on international
tests. From a policy point of view, this opens the
possibility of studying the variation across sys-
tems in order to understand how different combi-
nations or clusters of teaching features might work
together within different systems to promote high
achievement. By comparing the U.S. system with
a variety of more effective systems, educators
can envision adjustments that would align the
system more directly with desired learning goals
and that realistically could be enacted by practic-
ing teachers.

Japan provides the most striking contrast with
the United States, just as it did in the 1995 TIMSS
Video Study (Stigler et al., 1999). The Japanese
system of teaching, as seen in the sample of les-
sons, is different from the U.S. system on each
of the four characteristics, often in dramatic ways.
This makes the Japanese system so different from
that of the United States that it is difficult to
imagine how the U.S. system could be adapted,
if teachers wished to do so, to align it closely with

125



100 ~

80 ~

Percentage of lessons

Country?

B Nonmathematical segments®

O Unrelated public
announcements®

28

SwW USs

FIGURE9. Percentages of lessons with at least one nonmathematical segment at least 30 seconds in length within
the mathematics portion of the lesson and percentages of lessons with at least one public announcement by the

teacher during private work time unrelated to the lesson.

Note. All reported country differences are significant at p<.05.

! Japanese mathematics data were collected in 1995.

*AU = Australia; CZ = Czech Republic; HK = Hong Kong SAR; JP = Japan: NL = Netherlands; SW = Switzerland;

US = United States.
3NL,US >CZ, IP.
“NL > AU, CZ, HK, JP, SW, US; US > CZ.

the Japanese system. A nearly complete replace-
ment of the system would be necessary. Although
very attractive to some mathematics educators,
there are questions about whether this kind of
transformation on a large scale is realistic (see
Fullan, 2001, and Elmore, 1996, for descriptions
of barriers to this kind of change). The Japanese
system probably is best interpreted as a completely
different system, as a distinct and instructive alter-
native to the U.S. system.

In many ways, systems of teaching in countries
other than Japan provide equally instructive al-
ternatives because they share some characteris-
tics with the United States and therefore are
somewhat familiar to U.S. teachers. The Czech
Republic and Hong Kong SAR provide two in-
teresting contrasts. As noted earlier, the system
in the Czech Republic shared with the United
States an emphasis on review. In the Czech Re-
public, however, review was part of a system that
included more challenging content, greater at-
tention to the conceptual aspects of mathematics,
and more coherence within lessons. A number of
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Czech videotaped lessons showed students at the
chalkboard, working through complex mathemat-
ics problems and being asked to justify the steps
they were using to solve the problems. A key fea-
ture of these segments is the teachers’ persistent
questions about why mathematical procedures
work. Impressions of well-structured and demand-
ing review segments in Czech lessons are sup-
ported by the mathematicians’ relatively high rat-
ings of these lessons, presented earlier, in regard
to level of content, degree of mathematical justi-
fication, and extent of mathematical development.

Our impression is that Czech students experi-
enced different mathematics than U.S. students
during their respective review segments. This
comparison suggests that students’ learning
opportunities are not defined simply by whether
review is provided, or even how much time is
spent on review, but rather how the reviews are
conducted and for what purpose. In other words,
what matters is the role the review plays in the
system. Review is a familiar part of the U.S. sys-
tem; the comparison with the Czech system sug-
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gests that U.S. educators might want to rethink
the goals that are set for reviews and the way in
which they are conducted.

Hong Kong SAR provides a second instruc-
tive contrast to the United States because Hong
Kong SAR emphasized procedures, at least as
measured by the types of problems presented
(see Figure 3), to an even greater extent than did
the United States. But other indicators showed
that the procedures used in Hong Kong SAR
lessons were at a higher level of mathematical
challenge and that, at least some of the time, teach-
ers developed the conceptual underpinnings of
the procedures. The Hong Kong SAR videotapes
show teachers, in these cases, working through a
procedure deliberately, discussing at each step
why the procedure works.® Attention to the con-
ceptual underpinnings of procedures was nearly
absent from the U.S. lessons. Again, the relative
focus on procedures suggests that, in some ways,
the Hong Kong SAR system would be familiar to
U.S. teachers. The differences derive in how pro-
cedures are worked out with students. Although
the differences are nontrivial, they should be
comprehensible to U.S. teachers.

The systems of teaching in Hong Kong SAR
and the Czech Republic show that systems of
teaching that share some similarities with the U.S.
system can support high achievement. The cur-
rent system of teaching in the United States and
the dramatically different system of Japan are not
the only choices. Given the characteristics of the
U.S. system that relentlessly reinforce attention
to lower-level skills, there are good reasons to want
to improve the system. If U.S. teachers wished to
change their teaching by studying the systems in
higher-achieving countries, the findings just pre-
sented suggest that they have more options than
replacing their system with an entirely different
one. They could study, in detail, the ways in which
systems in other countries balance attention to
lower-level skills with attention to more challeng-
ing, conceptual work.

It is important to note that we focused our com-
parison with the Czech Republic and Hong Kong
SAR on the features of review and executing pro-
cedures, respectively. This could be viewed as
violating our cautions against isolating features.
In fact, our argument for considering systems of
teaching rather than individual featres does not
mean that individual features should not be identi-

fied or examined. Rather, it means that the effects
of individual features must be understood within
the context of the system. The systems of teaching
in the Czech Republic and Hong Kong SAR pro-
vide instructive examples because the features
of review and executing procedures, respectively,
function quite differently in these systems than in
the United States and consequently appear to pro-
vide quite different learning opportunities.

Informing Policy Debates
on Mathematics Teaching

Having reviewed results from the TIMSS
1999 Video Study that portray different systems
of teaching operating in different countries, we
now ask what the results mean for the continu-
ing national debates on how mathematics should
be taught in U.S. schools. What teaching pro-
cesses should be examined in addition to student
assessment outcomes and other accountability
indicators?

Aligning Teaching With Learning Goals

A first premise is that different systems of
teaching will be more or less effective in terms
of achieving different learning goals. Systems of
teaching are not simply effective or ineffective,
they are more or less effective for something. It
is foolish to discuss whether one system of teach-
ing is better than another until learning goals are
clearly specified. The teaching systems of the
higher-achieving countries in the TIMSS 1999
Video Study clearly support the learning goals
assessed in the TIMSS 1999 achievement tests.
The interpretations we have offered assume that
these goals are at least a part of those U.S. math-
ematics educators endorse. However, it is likely
that other goals are valued as well (National Re-
search Council, 2001). To make cumulative pro-
gress in improving a system of teaching, it is es-
sential to be explicit about and prioritize the
learning goals.

Improving Systems of Teaching

Once learning goals are clearly specified, how
can teachers change their practices to help stu-
dents accomplish these goals? Policy debates
often have focused on specific features of teach-
ing. One example is the current debate in the math-
ematics education community between empha-
sizing conceptual understanding versus basic skills
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as aroute to higher achievement (Loveless, 2003;
National Council of Teachers of Mathematics,
2000). The debate often leads to recommenda-
tions either to present more problems that empha-
size procedures or to present more problems that
emphasize concepts. This simplistic distinction
isolates features of teaching, and, as the data show,
it does not capture what separates teaching in
higher-achieving countries from that in the United
States. In fact, the two highest-achieving countries
in the sample (Japan and Hong Kong SAR) were
.at the opposite ends of this dimension. Despite the
enormous energy that goes into debating issues
such as this in the United States, these simplifica-
tions ignore the theoretical arguments for under-
standing the effects of features within systems
and ignore the evidence that systems of teaching
in higher-achieving countries are not character-
ized by such bifurcated choices.

Itis reasonable to conclude, on the basis of ac-
cumulating data, that the feature-by-feature ap-
proach to improving teaching simply does not
work. When trying to implement particular fea-
tures, teachers and administrators often focus on
what to implement rather than how to implement
it, focusing on the presence of a feature rather
than its purpose and how it interacts with other
features to achieve or block learning goals. District
leaders (Spillane, 2000) and classroom teachers
(Guthrie, 1990; Spillane & Jennings, 1997) often
make sure that the form of the feature is in place
and worry less about the function. Form focuses
attention, for example, on whether students are
using specific materials, whether conceptually
challenging problems are presented, and whether
students are presenting solution methods. Func-
tion focuses on what role these features play in
the teaching system and how the features work
together to facilitate students’ achievement of
particular learning goals. Form over function leads
to superficial implementation that does not achieve
the intended improvement (Spillane, 2000).

With the understanding that teaching is a system
and that individual features work together to sup-
port specific learning goals, the function of a fea-
ture takes center stage. It is not enough to simply
include a new feature, such as presenting more
challenging problems or spending more time on
new material. What matters is how these features
together are enacted with students. Although these
conclusions are not new (e.g., Brown & Campione,
1996; Guthrie, 1990; Stein & Lane, 1996), the
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ways in which they were supported in the
TIMSS video data provide compelling evidence
for them.

Much time has been wasted in the United States
studying achievement scores and guessing what
individual features of teaching should be changed
to improve these scores. In mathematics, a grow-
ing set of data indicates that classroom practice
currently is tailored to support students’ execution
of low-level skills. Popular calls for change (Na-
tional Council of Teachers of Mathematics, 1989,
2000) have not (yet) atfected the ordinary eighth-
grade mathematics classroom. As policy discus-
sions consider future directions for U.S. school
mathematics, and as the next generation of rec-
ommendations are formed, educators should take
into account what is currently happening inside
classrooms and should consider how the current
system of teaching, rather than individual features,
could be improved. This requires a realistic as-
sessment of how the current system, with which
U.S. teachers are familiar, could be adjusted to in-
crease its alignment with more ambitious learning
goals. The systems summarized in this article pro-
vide some promising options that warrant further
detailed examination.

The difficulty of making educationally signif-
icant changes in a system of teaching should not
be underestimated. Earlier we alluded to forces
outside the classroom that are likely to shape and
sustain systems of teaching. A comprehensive
solution would address these forces, including
development of (a) a consensus on standards of
practice that signal a true profession (Yinger,
1999), (b) a teacher professional learning system
that is coherent and consistent from the early
days of preparation (Hiebert, Morris, & Glass,
2003; Nemser, 1983) through the teacher’s en-
tire career (Darling-Hammond & Sykes, 1999;
Loucks-Horsley, Hewson, Love, & Stiles, 1998)
and that would reduce professional isolation
(Lortie, 1975), and (¢) a system of testing, ac-
cumulating, and sharing of knowledge bases
for teaching (Cochran-Smith & Lytle, 1999;
Hargreaves, 1998; Hiebert, Gallimore, & Stigler,
2002). In our view, the goal toward which these
changes should be directed is a teaching system
well aligned with clear and widely accepted stu-
dent learning goals. Although work remains on
developing a consensus on learning goals (Love-
less, 2001; National Council of Teachers of Math-
ematics, 2000; Schmidt et al., 1997), the contrasts
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among systems presented in this article provide
information that can be used to work toward a
teaching system that is more effective in helping
students achieve the more ambitious goals around
which consensus is building (National Research
Council, 2001).

Notes

The TIMSS 1999 Video Study was funded by the
National Center for Education Statistics and the Of-
fice of Educational Research and Improvement of the
U.S. Department of Education, as well as the National
Science Foundation. It was conducted under the aus-
pices of the International Association for the Evalua-
tion of Educational Achievement (TEA). 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.

We would like to thank the editors and three anony-
mous reviewers for their comments on previous ver-
sions of the article. The views expressed are those of
the authors and do not necessarily reflect the views of
the IEA, the funding agencies, or the reviewers and
editors.

'For convenience, in this article Hong Kong SAR is
referred to as a country. Hong Kong SAR is a Special
Administrative Region (SAR) of the People’s Repub-
lic of China.

21t should be noted that, in most of the countries, the
video sample did not include the same classrooms as
those used to collect achievement data. Because it is im-
possible to link directly teaching methods and levels of
achievement in a sample that includes only one lesson
in each classroom and during only the year of achieve-
ment testing, most countries did not draw the video
sample from the classrooms tested for achievement.
That direct links between teaching and achievement
cannot be made does not, however, eliminate interest in
studying the teaching methods used in other countries
because, in part, these comparisons help one see one’s
own practices more clearly and reveal alternative prac-
tices that one might not have imagined otherwise.

3The Japanese mathematics lessons collected for
the TIMSS 1995 Video Study were reexamined ac-
cording to the revised and expanded coding scheme
developed for the present study. As noted in reports of
the 1995 study, the Japanese sample was filmed over
a part of the school year rather than the whole year
(e.g., Stigler et al., 1999).

“The group was led by Alfred Manaster and included
Phillip Emig, Wallace Etterbeek, and Barbara Wells.
This is the same group that analyzed a subsample of the
TIMSS 1995 Video Study lessons. The group devel-

oped a different set of constructs for this study than
those used in the 1995 study.

iThe group of mathematicians and postsecondary
mathematics teachers examined only 20 lessons per
country because of limitations in regard to time and
resources. Considerable time was required for all four
members to analyze, discuss, and reach consensus on
the multiple judgments for each lesson.

“Related features of Hong Kong SAR teaching, such
as the careful sequencing of problems that highlight key
conceptual aspects of the topic, can be seen in the video-
tapes (Hiebert & Handa, 2004) and have been reported
by others using independent data sets (Gu, Huang, &
Marton, 2004; Leung, 1995).
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