
Editor’s note: The discussions of Japanese and American
teaching styles in this article are based on a videotape
study of cl a s s r oom teaching conducted by Pr o fe s s o r
Stigler in conjunction with the T h i r d Intern a t i o n a l
Mathematics and Science Study , 1994-95. The videotape
study is described in the accompanying article.

FOR MANY people, family dinners are everyday events.
They participate in these events without realizing the

many aspects that are taken for granted. Everyone comes
to the table and begins eating at about the same time.

T h e re are no menu s ; the food is brought to the table in
containers and everyone eats the same things.The food is
then parceled out by passing the containers around the
table,with everyone dishing up their own portions.Adults
often help children with this task. Conversation usually is
o p e n , with no set age n d a . Comments from eve ryone are
welcome,and children and adults participate as conversa-
tional partners.

Family dinner is a cultural activity. Cultural activities are
re p resented in cultural scri p t s , ge n e ralized know l e d ge
about the event that resides in the heads of participants.
These scripts not only guide behavior, they also tell partic-
ipants what to expect. Within a culture, these scripts are
widely shared, and therefore they are hard to see. Family
dinner is such a familiar activity that it sounds strange to
point out all of its customary fe a t u re s . We ra re ly think
about how it might be dif ferent from the way it is.But, we
certainly would notice if a feature were violated:We’d be
surprised at a family dinner, for example, to be offered a
menu or presented with a check at the end of the meal.

C u l t u ral scripts are learned implicitly, t h rough observa-
tion and participation—not by deliberate study. This dif-
fe rentiates cultural activities from other endeavo rs .Ta ke ,
for ex a m p l e , the activity of learning to use a computer.
For older A m e ri c a n s , using the computer is usually not a
c u l t u ral activity.We learned how to use the computer by
c o n s c i o u s ly wo rking on our skills—by reading manu a l s ,
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taking notes, getting help from ex p e rt s , and pra c t i c i n g .
Using computers is an interesting example because it is
rapidly becoming a cultural activity. Children, for example,
l e a rn natura l ly, by hanging around computers . But there
still are those for whom learning about computers has the
distinctly noncultural trait of intentionally and deliberately
and self-consciously working through the activity.

Te a ch i n g , in our view, is a cultural activity.1 It is more
l i ke eating fa m i ly dinners than using the computer. T h i s
may be surprising because teaching is rarely thought of in
this way. Some people think that teaching is an innate
s k i l l , something you are born with. O t h e rs think that
t e a ch e rs learn to teach by enrolling in teach e r - t ra i n i n g
programs. We believe that neither is the best description.
Teaching, like other cultural activities, is learned through
i n fo rmal participation over long periods of time. It is
something one learns to do by growing up in a culture
rather than by formal study.

Although most people have not studied to be teachers,
most people have been students. People within a culture
share a mental picture of what teaching is like.We call this
mental picture a script. The script is, in fact, a mental ver-
sion of the teaching patterns we describe brief ly in the ac-
c o m p a nying art i cl e . The diffe rence is that the pattern s
we re observable in the videotapes; s c ripts are mental
models of these patterns.We believe that the existence of
s c ripts provides an explanation for the fact that the les-
sons within a country fo l l owed distinctive pattern s .T h e
lessons were designed and taught by teachers who share
the same scripts.

It is not hard to see where the scripts come from or
why they are widely shared.A cultural script for teaching
begins forming early, sometimes even before children get
to school. Playing school is a favorite preschool game.As
children move through twelve years and more of school,
t h ey fo rm scripts for teach i n g .A ny adult pro b ably could
enter a cl a s s room tomorrow and act like a teacher be-
cause all of us share this cultural script.In fact,one of the
reasons that classrooms run as smoothly as they do is be-
cause students and teachers have the same script in their
heads; they know what to expect and what roles to play.

TE ACHING IS a complex system created by the intera c-
tions of the teach e r, the students, the curri c u l u m , t h e

local setting, and other fa c t o rs that influence what hap-
pens in the cl a s s ro o m . The way one component wo rk s —
s ay the curriculum—depends on the other components in
the system, s u ch as the teaching methods being used. To
s ay that teaching is a cultural activity reveals an additional
t ru t h : C u l t u ral activities, s u ch as teach i n g , do not appear
f u l l - bl own but rather evo l ve over long periods of time in
ways that are consistent with the stable web of beliefs and
assumptions that are part of the culture . The scripts fo r
t e a ching in each country appear to rest on a re l a t i ve ly
small and tacit set of core beliefs about the nature of the
s u b j e c t , h ow students learn , and the role that a teach e r
should play in the cl a s s ro o m .2 These beliefs, often implicit,
s e rve to maintain the stability of cultural systems ove r
t i m e . Just as fe a t u res of teaching need to be understood in
t e rms of the underlying systems in which they are embed-
d e d , so too these systems of teach i n g , because they are cul-
t u ra l , must be understood in relation to the cultural beliefs

and assumptions that surround them.
A good way of looking at these issues is to compare

American teachers’use of the overhead projector with the
use of the chalkboard by Japanese teachers.Many teachers
in the U. S . h ave replaced the ch a l k b o a rd with the ove r-
head projector, whereas Japanese teachers have not. One
can see this diffe rence in terms of the diffe rent instru c-
tional systems in which the visual aids are used. In U. S .
cl a s s rooms visual aids function to guide and control stu-
dents’ attention. Seen in this light, the overhead projector
is pre fe rred because it gi ves teach e rs a high degree of
c o n t rol over what students are attending to. Within the
Japanese system of teach i n g , visual aids serve a diffe re n t
f u n c t i o n .T h ey are not used to control attention but to
provide a cumulative record of the lesson’s activities and
their re s u l t s . Japanese teach e rs do not use the ove r h e a d
projector because it is not possible to fit the cumulative
record on an overhead transparency.

To dig deeper, we must ask why Japanese teachers want
a cumu l a t i ve re c o rd of the lesson to be ava i l able to stu-
dents and why U.S. teachers want to control students’ at-
t e n t i o n . To answer these questions, we need to situate
these two systems of teaching in the context of cultura l
beliefs about how students learn and the role the teacher
can play in this process.

As we pursue deeper comparisons of teach i n g , we
focus on Japan and the U. S . because this comparison is
m o re dramatic than the comparison between U. S . a n d
G e rman teach e rs , a n d , t h e re fo re , i l l u s t rates well the ro l e
that beliefs can play in ge n e rating and maintaining cul-
tural scripts for teaching.

THE T Y P I C A L U. S . lesson is consistent with the belief
that school mathematics is a set of pro c e d u re s .A l-

though teach e rs may believe that there are other things
that must be added to these procedures to get the com-
plete definition of mathematics, many act as if it is a sub-
ject that is useful for students,in the end,as a set of proce-
dures for solving problems.

As noted in the accompanying article, we asked teach-
ers who participated in the videotape study to identify the
“main thing” they wanted students to learn from the les-
s o n . Sixty-one percent of U. S . t e a ch e rs described s k i l l s :
They wanted the students to be able to perform a proce-
dure, solve a particular kind of problem, and so on.

M a ny U. S . t e a ch e rs also seem to believe that learn i n g
terms and practicing skills are not very exciting. We have
wa t ched them trying to jazz up the lesson and incre a s e
students’ interest in non-mathematical ways: by being en-
t e rt a i n i n g ; by interrupting the lesson to talk about other
things,like last night’s local rock concert;or by setting the
mathematics pro blem in a re a l - l i fe or intriguing contex t ,
s u ch as measuring the circ u m fe rence of a baske t b a l l .
Teachers act as if the interest must come from outside the
mathematics.

Japanese lessons appear to be generated by different be-
liefs about the subject.Teachers act as if mathematics is a
set of relationships between concepts, fa c t s , and pro c e-
d u re s . These relationships are revealed by deve l o p i n g
methods to solve problems, studying the methods, work-
ing toward increasingly efficient methods, and talking ex-
plicitly about the relationships of interest.
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In response to the same question, 73 percent of Japan-
ese teach e rs said the main thing they wanted their stu-
dents to learn from the lesson was to think about things
in a new way, such as seeing new relationships between
mathematical ideas.

Japanese teach e rs also act as if mathematics is inhere n t ly
i n t e re s t i n g ; and they believe that students will be intere s t e d
in ex p l o ring mathematics by developing new methods fo r
solving pro bl e m s .The teach e rs seem less concerned ab o u t
m o t i vating the topics in non-mathematical way s .

If one believes that mathematics is mostly a set of pro-
c e d u res and the goal is to help students become pro fi-
cient in executing the procedures, as many U.S. teachers
seem to believe, then it would be understandable also to
believe that mathematics is learned best by mastering the
m a t e rial incre m e n t a l ly, piece by piece. This view of skill-
l e a rning has a long history in the U. S .3 P ro c e d u res are
learned by practicing them many times, with subsequent
exe rcises being slightly more difficult than the exe rc i s e s
that preceded them. P ractice should be re l a t i ve ly erro r -
free, with high levels of success at each point. Confusion
and fru s t ration should be minimized; t h ey are signs that
the earlier material was not mastered.The more exercises,
the more smoothly learning will proceed.

Suppose students are studying how to add and subtract
f ractions with unlike denominators , s u ch as 2/3 + 4/7.
These beliefs about learning would say that students
should fi rst master adding fractions with like denomina-
tors,such as 1/5 + 2/5;then be shown how to add simple
f ractions with unlike denominators , s u ch as 1/2 + 1/4,
being warned about the common error of adding the de-
nominators (to minimize this error), before practicing the
more difficult problems, such as 2/3 + 4/7.

Japanese teachers appear to hold a different set of be-
liefs about learning and pro b ably would plan a diffe re n t
kind of lesson for adding fractions.They seem to believe
that students learn best by first struggling to solve mathe-
matics pro bl e m s , then participating in discussions ab o u t
how to solve them, and then hearing about the pros and
cons of different methods and the relationships between
them. Frustration and confusion are taken to be a natural
p a rt of the process because each person must stru g g l e
with a situation or problem first in order to make sense of
the info rmation he or she hears later. C o n s t ructing con-
nections between methods and problems is thought to re-
quire time to explore and invent, to make mistakes, to re-
flect, and to receive the needed information at the appro-
priate time.4

What kind of lesson on adding and subtracting fractions
with unlike denominators would these beliefs generate? A
t e a ch e r ’s manual in a popular Japanese textbook seri e s
gives us a clue.5 It alerts teachers that the error students
a re most like ly to make is to add the denominators . S t u-
dents will learn to understand the process more fully, says
the manual, if they are allowed to make this mistake and
then examine the consequences. Some suggestions are
given for how to help students reflect on the inconsisten-
cies they will encounter if they add, for example, 1/2 and
1/4, and get 2/6. Teachers are to begin the lesson with a
problem like this and then compare the different methods
that students develop to solve the pro bl e m . O bv i o u s ly,
struggling and making mistakes and then seeing why they

a re mistakes is believed to be an essential part of the
learning process.

GIVEN THE differences between the U.S. and Japan in
the apparent beliefs about the subject and learning,it

is not surprising that there seem to be marked differences
in beliefs about the role of the teach e r. U. S . t e a ch e rs ap-
pear to feel re s p o n s i ble for shaping the task into pieces
that are manageable for most students,providing all the in-
fo rmation needed to complete the task, and assigning
plenty of practice.Providing sufficient information means,
in many cases, demonstrating how to complete a task just
l i ke those assigned for pra c t i c e . Te a ch e rs act as though
confusion and fru s t ration are signs that they have not
done their job.When they notice confusion, they quickly
assist students by providing whatever information it takes
to get the students back on track.

We have seen the fo l l owing event happen over and
over.Teachers assign students seatwork problems and cir-
culate around the room,tutoring and monitoring students’
progress. Several students ask, in quick succession, about
the same pro bl e m . Te a ch e rs interrupt the class and say,
“Number 23 may be a little confusing. Remember to put
all the x-terms on one side of the equation and all the y-
terms on the other, and then solve for y. That should give
the answer.”Teachers in the U.S.try hard to reduce confu-
sion by presenting full info rmation about how to solve
problems.

Te a ch e rs also take responsibility for keeping students
engaged and attentive.Given their beliefs about the nature
of mathematics and how it is learned,moment-by-moment
attention is cru c i a l . If students are wa t ching the teach e r
d e m o n s t rate a pro c e d u re , t h ey need to attend to each
s t e p . If their attention wa n d e rs , t h ey will be lost when
they try to execute the procedure on their own.Now we
h ave a deeper explanation for the frequent use of the
overhead projector by U.S. teachers.The projector’s capa-
bility of focusing attention fits well with the teachers’ be-
lief about teaching mathematics.

In addition to using the overhead projector, U.S. teach-
ers use a variety of other techniques to hold students’ at-
tention.They pump up student interest by increasing the
pace of the activities; by praising students for their work
and behavior; by the cuteness or real-lifeness of tasks;and
by their own power of persuasion through their enthusi-
asm, humor, and “coolness.”
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Japanese teach e rs appare n t ly believe that they are re-
sponsible for different aspects of classroom activity.They
often choose a challenging problem to begin the lesson,
and they help students understand and re p resent the
problem so they can begin working on a solution.While
students are wo rk i n g , the teach e rs monitor the solution
methods in order to organize the follow-up discussion in
which students share solutions.The teachers also encour-
age students to keep struggling in the face of diffi c u l t y,
sometimes offe ring hints to support students’ p ro gre s s .
R a re ly do teach e rs show students, m i dway through the
lesson, how to solve the problem.

Japanese teach e rs lead class discussion, asking ques-
tions about the solution methods presented, pointing out
i m p o rtant fe a t u res of students’ m e t h o d s , and pre s e n t i n g
methods themselve s . Because the teach e rs seem to be-
l i eve that learning mathematics means constructing re l a-
tionships between facts,procedures,and ideas,they try to
c reate a visual re c o rd of these diffe rent methods as the
lesson proceeds. Apparently, it is not as important for stu-
dents to attend at each moment of the lesson as it is for
them to be able to go back and think again about earlier
events and connections between the different parts of the
lesson.This presents a further explanation of why Japan-
ese teachers prefer the chalkboard to the overhead projec-
tor—indeed of why they cannot use the projector.

A S A CONSEQU E N C E of their apparent beliefs ab o u t the
subject, learning, and the teacher’s role, teachers ap-

pear to hold a set of beliefs about individual diffe re n c e s
among students. U. S . t e a ch e rs ge n e ra l ly believe that indi-
vidual diffe rences are an obstacle to effe c t i ve teach i n g .6

Meeting each student’s needs means, i d e a l ly, d i ag n o s i n g
each student’s level of performance and providing differ-
ent instruction for different levels.This is not easy to do in
a large class.As the range of differences increases,the diffi-
culties of teaching incre a s e . In simple term s , this is the
reason for tracking students into separate classes by abil-
ity or past performance.It is also the reason for reform ef-
fo rts directed towa rd reducing class size. This belief say s
that the tutoring situation is best,academically, because in-
s t ruction can be tailored specifi c a l ly for each student or
small group of students.

Japanese teach e rs view individual diffe rences as a natu-
ral ch a ra c t e ristic of a gro u p . T h ey view diffe rences as a re-
s o u rce in the mathematics cl a s s , a re s o u rce both for stu-
dents and teach e rs .7 Individual diffe rences are benefi c i a l
for the class because they produce a ra n ge of ideas and so-
lution methods that provides the material for students’ d i s-
cussion and re fl e c t i o n . The va riety of altern a t i ve methods
a l l ows students to compare them and construct connec-
tions among them. It is believed that all students benefi t
f rom the va riety of ideas ge n e rated by their peers . In addi-
t i o n ,t a i l o ring instruction to specific students is seen as un-
fa i r ly limiting and as pre - j u d ging what students are capabl e
of learn i n g : All students should have the opportunity to
l e a rn the same materi a l .

For the Japanese teacher, the differences within a group
are beneficial because they allow a teacher to plan a les-
son more completely. Japanese teach e rs plan lessons by
using the info rmation that they and other teach e rs have
p rev i o u s ly re c o rded about students’ l i ke ly responses to

particular problems and questions. If the student group is
sufficiently large,the teachers can be quite sure that these
same responses will be given by these students.The teach-
ers then plan the nature of the discussion that is likely to
o c c u r. The ra n ge of responses also provides the ve h i cl e
t e a ch e rs use to meet the needs of diffe rent students.
Te a ch e rs  expect that diffe rent students will unders t a n d
different methods and will think about the material at dif-
ferent levels of sophistication.Not all students will be pre-
pared to learn the same things from each lesson, and the
d i ffe rent methods that are shared allow each student to
learn some things.

Another set of beliefs pertains to the significance of the
cl a s s room lesson. L e s s o n s , of cours e , a re the most com-
mon form of teaching around the world.Students’ lives in
most schools are organized around a series of forty-five to
s i x t y - m i nute periods that they move through in the
course of a day. But different beliefs about teaching lead to
treating lessons in quite different ways.

In Ja p a n , cl a s s room lessons hold a pri v i l e ged place in
the activities of the school. It would be exaggerating only
a little to say that lessons are sacre d .T h ey are tre a t e d
much as we treat lectures in university courses or even re-
ligious services.A great deal of attention is given to their
development.8 They are planned as complete experiences,
as stories with a begi n n i n g , a middle, and an end. T h e i r
meaning is found in the connections between the parts.If
you stay for only the beginning, or leave before the end,
you miss the point. If lessons like this are going to suc-
c e e d , t h ey must be cohere n t . The pieces must relate to
each other in clear ways.And they must flow, free from in-
t e rruptions and unrelated activities. N ow we know why
Japanese lessons are never interrupted from the outside—
not by announcements from the public address system,
not by lunch-count monitors, not by anyone.

It is quite easy to see how the beliefs about mathemat-
i c s , l e a rn i n g , and the role of the teacher lead to tre a t i n g
lessons in this way. Mathematics is made up of re l a t i o n-
ships between ideas, facts, and procedures. To understand
these re l a t i o n s h i p s , students must analyze mathematical
problems and the different methods that can be used to
solve them. Students must struggle with problems first in
o rder to make sense of later discussions about how to
s o l ve them and to understand the summary comments
made by the teacher. So, the lesson must tell a tightly con-
n e c t e d , c o h e rent story ; the teacher must build a visibl e
re c o rd of the pieces as they unfold so connections be-
tween them can be drawn;and the lesson cannot be side-
tracked or broken by interruptions.

In the United States, lessons are treated diffe re n t ly.This is
not surprising gi ven the diffe rent beliefs about mathemat-
i c s ,l e a rn i n g , and the teach e r.The activities within a lesson
a re more modular with fewer connections between them.
P ractice time might be devoted to the pro c e d u res demon-
s t rated today, ye s t e rd ay, or last we e k . Because it is believe d
that learning a pro c e d u re depends large ly on pra c t i c i n g
the pro c e d u re ,t e m p o ra ry interru p t i o n s ,s u ch as outside in-
t rusions or unrelated activities, will not ruin the lesson.
These distractions might be annoy i n g , but they just re d u c e
the number of practice exe rcises for that day. It may not be
s u r p ri s i n g , t h e n , that we found that more than one-fo u rt h
of the U. S . lessons we re interrupted in some way.
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CULTURAL ACTIVITIES are highly stable over time,and
they are not easily changed, for two reasons: First,cul-

t u ral activities are systems; and systems, e s p e c i a l ly com-
p l ex ones such as teach i n g , can be ve ry difficult to
change.The second reason is that they are embedded in a
wider culture, often in ways not readily apparent to mem-
b e rs of the culture . If we want to improve teach i n g , we
must recognize and deal with both its systemic and its cul-
tural aspects.

Teaching systems,like other complex systems, are com-
posed of elements that interact and reinforce one another;
the whole is greater than the sum of the parts.One imme-
diate implication of this fact is that it will be diffi c u l t , i f
not impossible, to improve teaching by changing individ-
ual elements or features. In a system, all the features rein-
force each other. If one feature is changed,the system will
rush to “ repair the damage ,” perhaps by modifying the
n ew fe a t u re so it functions like the old one did. If all
t e a ch e rs in the U. S . s t a rted using the ch a l k b o a rd tomor-
row, rather than the overhead pro j e c t o r, t e a ching wo u l d
not change much.The chalkboard simply would be used
to fill the visual aids slot in the teachers’system,and there-
fore would be used just as the overhead projector is—to
catch and hold students’ attention.

This point is missed in many popular attempts to re-
form teaching in the U.S.These reforms start with indica-
t o rs , l i ke those we present in the accompanying art i cl e ,
and try to improve teaching by influencing the level of
the indicator. For example,having found that Japanese and
German students encounter more advanced mathematics,
reformers might propose that we present more challeng-
ing content in our schools. Or, because Japanese teachers
sw i t ch back and fo rth between cl a s swo rk and seatwo rk
m o re often than A m e rican teach e rs do, re fo rm e rs might
propose lessons with shorter classwork and seatwork seg-
m e n t s . G e rman and Japanese students do pro o f s , so per-
haps we should include proofs in our lessons.Educational
reforms in this country often have been driven by an ef-
fort to change our performance on quantifiable indicators
like these.

Because teaching is a complex system, these attempts
to change it generally don’t work. It has now been docu-
mented in several studies that teachers who are asked to
ch a n ge fe a t u res of their teaching often modify the fe a-
t u res to fit within their pre - existing system instead of
changing the system itself.The system assimilates individ-
ual changes and swallows them up.Thus,although surface
features appear to change, the fundamental nature of the
i n s t ruction does not. When this happens, anticipated im-
p rovements in student learning fail to materi a l i z e , a n d
everyone wonders why.9

AWELL-KNOWN example comes from the “New Math”
reforms of the 1960s.A major thrust of these reforms

was ch a n ging the tex t b o o k s . Because most mathematics
t e a ch e rs re ly quite heav i ly on the tex t b o o k , one might
think that changing the textbook would change teaching.
In 1975,after the changes had time to take effect,the Na-
tional A d v i s o ry Committee on Mathematical Education
commissioned a study of school mathematics instruction.
The committee concluded that in elementary sch o o l s ,
“Teachers are essentially teaching the same way they were

taught in school.Almost none of the concepts,methods,or
big ideas of modern mathematics have appeared.”10 Even
textbooks can get swamped by the system.

A more recent and personal illustration of the stability of
systems of teaching occurred when one of us was part i c i-
pating with a group of A m e rican teach e rs analyzing video-
tapes of Japanese mathematics instru c t i o n . A fo u rt h - gra d e
t e a cher decided to shift from his traditional appro a ch to
m o re of a pro blem-solving appro a ch as shown in the
Japanese lessons. Instead of asking short - a n swer questions,
he began his next lesson by presenting a pro blem and ask-
ing students to spend ten minutes wo rking on a solution.
Although the teacher ch a n ged his behavior to corre s p o n d
with the teacher in the videotape, the students, not hav i n g
wa t ched the video and not having thought about their
own part i c i p a t i o n , failed to respond like the students on
the tape.T h ey played their traditional roles and waited to
be shown how to solve the pro bl e m . The lesson did not
s u c c e e d .E ven students are part of the system.

Systems of teaching are much more than the things the
t e a cher does. T h ey include the physical setting of the
classroom; the goals of the teacher; the materials, includ-
ing textbooks and district or state objective s ; the ro l e s
played by the students; the way the school day is sched-
uled;and other factors that influence how teachers teach.
Changing any one of these individual features is unlikely
to have the intended effect.

TRYING TO i m p rove teaching by ch a n ging individual
fe a t u res usually makes little diffe re n c e , p o s i t i ve or

negative. But it can backfire and leave things worse than
b e fo re . When one or two fe a t u res are ch a n ge d , and the
system tries to run as before, it can operate in a disabled
state.Geoffrey Saxe and his colleagues at UCLA found that
when elementary school teach e rs we re asked to teach
fractions by implementing an innovative curriculum,some
did so with higher student achievement than a compari-
son traditional program, and some did so with lower stu-
dent achievement.11 The difference was that the successful
t e a ch e rs we re provided with info rmation and assistance
that,in our words,helped them improve their system. The
less successful teach e rs did not re c e i ve such assistance
and tried to operate their conventional system with the
new curriculum.This was not a good fit and did not pro-
mote students’ l e a rn i n g . The point here is that trying to
improve by changing individual features is not just ineffec-
tive; it is downright risky.

B o m b a rding teach e rs with waves of ineffe c t i ve re fo rm s
can have another dow n s i d e :Te a ch e rs can grow we a ry.T h ey
a re asked over and over to ch a n ge the way they do x, y, or z.
E ven when they try to accommodate the re fo rm e rs and
adopt a new fe a t u re or two , nothing mu ch happens.T h ey
do not notice mu ch improvement in students’ l e a rn i n g .A l-
though it may feel to teach e rs as though they are ch a n gi n g ,
the basic system is running essentially as it did befo re .A l-
ways ch a n gi n g , and yet staying the same, is a discouragi n g
state of affa i rs . It can lead to a defeatist kind of cynicism.
“Not another re fo rm ,” s ays the ve t e ran teach e r.“ I ’ll just wa i t
this one out.” Q u i ck fi xes that focus on ch a n ging individual
fe a t u res leave behind a skeptical teaching corps.

The fact that teaching is cultural further complicates and
impedes effo rts to ch a n ge it.The widely shared cultural be-
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liefs and expectations that underlie teaching are so fully in-
t e grated into teach e rs ’ wo r l d v i ews that they fail to see
them as mu t abl e . The more widely shared a belief is, t h e
less like ly it is to be questioned, or even noticed.This tends
to naturalize the most common aspects of teach i n g , to the
point that teach e rs fail to see altern a t i ves to what they are
doing in the cl a s s ro o m , thinking that this is just the way
things are . E ven if someone wanted to ch a n ge , things that
seem this natural are perc e i ved as unch a n ge abl e . It is no
wonder that the way we teach has not ch a n ged mu ch fo r
m a ny ye a rs . Is it impossible to ch a n ge? We don’t think so.
But we must be sure that our effo rts to improve are appro-
p riate for ch a n ging c u l t u ra l a c t i v i t i e s . If teaching we re a
n o n c u l t u ral activity, then we could try to improve it simply
by providing better info rmation in teach e rs ’ m a nu a l s , o r
asking ex p e rts to demonstrate better tech n i q u e s , or distri b-
uting written recommendations on more effe c t i ve teach-
ing methods. N o t i c e : This is ex a c t ly what we have been
d o i n g .We have been acting as though teaching is a noncul-
t u ral activity.

If we took seri o u s ly the notion that teaching is a cultura l
a c t i v i t y, we would begin the improvement process by be-
coming more awa re of the cultural scripts that we are
u s i n g . This re q u i res comparing scri p t s , seeing that other
s c ripts are possibl e , and noticing things about our ow n
s c ript that we had never seen befo re . Becoming more
awa re of the scripts we use helps us see that they come
f rom choices we make . The choices may be unders t a n d-
abl e , but still they are ch o i c e s , a n d , once awa re of them,
other choices can be made.

Improving cultural scripts for teaching is a dramatically
different approach than improving the skills of individual
teachers. But it is the approach called for if teaching is a
c u l t u ral activity. No matter how good our teach e rs are ,
they will only be as effective as the script they are using.
To improve teaching over the long run, we must improve
the script.

( N o t e : In the three chapters that conclude The Te a ch i n g
G a p , Stigler and Hiebert discuss how teachers can be-
come awa r e of the cultural scripts that influence their
teaching and take steps to alter them. The author s ’s u g-
gestions have a good deal in common with ideas

about pr o fessional development discussed in the ar t i-
cles by Catherine Lewis and Ineko Tsuchida and by A n-
t h o ny A l va ra d o , which fo l l ow. ) l
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THE VIDEO study that we conducted as a part of the
Third International Mathematics and Science Study

(TIMSS) collected samples of classroom instruction from
231 eighth-grade math cl a s s rooms in Germ a ny, Ja p a n ,
and the United States. It was the first time anyone had
videotaped classroom instruction from nationally repre-
sentative samples of teachers.

The study was a test run to allow us to see whether
s u ch a study would be fe a s i ble on a large scale. In the
m e a n t i m e , we hoped to get insight into what actually
goes on inside the eighth-grade math cl a s s rooms in
these three countries. It is relatively easy to gather data
about classroom input by looking at curricula and text-
books and to get an idea about results from test scores.
However, the classes themselves have been a black box;
we have had little or no information about the process
of teach i n g . Once coded and analy z e d , the videotapes
opened a new window on classroom practice. Further-
m o re , t h ey revealed some fascinating national diffe r-
ences in a number of areas, including the following:

■ The way the lessons are structured and delivered

■ The kind of mathematics taught

■ The kind of thinking students engage in during the les-
sons

■ The way teachers view reform

P ro c e d u re s
We videotaped each classroom one time,on a date con-
venient for the teacher. In order to discourage teachers
from making special preparations for the videotaped les-
s o n , we issued instructions telling them that our go a l
was to capture a typical lesson and that we wa n t e d
them to show us ex a c t ly what they would have done
had we not been videotaping.

In addition to the data from the videotapes, we col-
lected responses to a questionnaire and some supple-
m e n t a ry materi a l s — for ex a m p l e , copies of tex t b o o k
p ages or wo rk s h e e t s . The questionnaire asked teach e rs
to describe the goal of the lesson, its place within the
current sequence of lessons,how typical the lesson was,
and whether teachers had used methods recommended
by current reforms.

Lessons: Structure and Delivery

1. Lesson Goals

To evaluate a cl a s s room mathematics lesson, you mu s t
first know what the teacher was trying to accomplish.
We asked teachers,on the questionnaire,to tell us what
t h ey “ wanted students to learn ” f rom the lessons we
videotaped.Most of the answers fell into one of two cat-
egories:

FIGURE 1

Teachers’ descriptions of the lesson goal

Skills—These answe rs focused on students being
able to do something:perform a procedure,solve a
specific type of problem.

Thinking—These answe rs focused on students
being able to u n d e r stand mathematical concepts
or ideas.

As the graph indicates, Japanese teachers focused on
thinking and unders t a n d i n g ; G e rman and U. S . t e a ch e rs
on skills.These different goals led Japanese teachers to
construct their lessons in a different way from U.S. and
German teachers.

2. Lesson Scripts

The videotaped lessons revealed a clear distinction be-
t ween the “ s c ript”—the underlying pattern or tem-
plate—used by Japanese teachers as they create a lesson
and the scripts used by German and U.S.teachers.These
d i ffe rent scripts fo l l ow from the diffe rent instru c t i o n a l
goals, and they are probably based on different assump-
tions about the role of problem solving in the lesson,the
way students learn from instru c t i o n , and what the
proper role of the teacher should be.

U.S. and German lessons tend to have two phases. In
the first or acquisition phase, the teacher demonstrates
and/or explains how to solve a sample problem.The ex-
planation might be purely procedural (this is what most
often happens in the U.S.) or it might include develop-
ing concepts (this is more often the case in Germany).
S t i l l , the goal in both countries is to teach students a
method of solving the sample problem.In the second or
application phase, students practice solving similar ex-
amples on their own while the teacher helps individual
students who are having difficulty.

Japanese lessons ge n e ra l ly fo l l ow a diffe rent scri p t .
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P ro blem solving comes fi rs t , fo l l owed by a time in
which students share the methods for solving the prob-
lem that they have found on their own or in small
gro u p s . So while students in U. S . and German cl a s s-
rooms are expected to fo l l ow the teacher as she leads
them through the solution of a sample problem or prob-
lems, Japanese students have a different job.They must
invent their own solutions and then reflect together on
those solutions in an attempt to increase their under-
standing of various ways to approach a problem.

3. Cohere n c e

Students are more likely to make sense of a lesson that is
coherent.When we compared U.S.lessons with those in
G e rm a ny and Ja p a n , we found the A m e rican to be less
coherent by several criteria. First,American lessons con-
tained signifi c a n t ly more topics than Japanese lessons,
and significantly more topic segments than both Japan-
ese and German lessons.

FIGURE 2

Mean number of topics and 
topic segments per lesson

S e c o n d , when ch a n ging from one topic or segment to
a n o t h e r,A m e rican teach e rs we re less like ly than Ja p a n e s e
t e a ch e rs to make a transition linking the diffe rent part s
of the lesson.

T h i rd, A m e rican teach e rs devoted signifi c a n t ly more
time during the lesson to irre l evant dive rsions such as
discussing last night’s ro ck concert or an upcoming fi e l d
t rip than German or Japanese teach e rs . Depending when
these dive rsions occur, t h ey can we a ken the cohere n c e
of the lesson.

Finally, American lessons were more frequently inter-
rupted by outside events, such as PA announcements or
visitors.Lessons were halted by such interruptions in 28
percent of American lessons, 13 percent of German les-
sons, and zero percent of Japanese lessons.

4. Homework During the Lesson

Another cross-national diffe rence revealed by the video-
taped lessons was in the role of homewo rk . The gra p h
b e l ow shows the perc e n t age of lessons in which students
rev i ewed and shared homewo rk in class and the perc e n t-
age in which they wo rked on their homewo rk for the next
day.

FIGURE 3

Percentage of lessons in which class worked
on or shared homework

Japanese students never wo rked on the next day ’s
homework during class and rarely shared homework re-
sults.Both German and American students shared home-
work frequently, but only American students commonly
spent time in class wo rking on the next day ’s home-
work.When we calculated the total percentage of time
during the lesson that was devoted to assigning, working
on, or sharing homework we got a similar result: Only 2
p e rcent of lesson time in Japan invo l ved homewo rk in
any way, compared with 8 percent in Germany and 11
percent in the United States.

The Kind of Mathematics Ta u g h t

1. Level of the Mathematics 

Although it is not possibl e , a pri o ri , to say that one mathe-
matical topic is more complex than another, looking at
w h e re a topic appears in mathematics curricula aro u n d
the world shows how advanced the topic is ge n e ra l ly con-
s i d e red to be. This is what ex p e rts from fo rty-one coun-
t ries did in order to establish a TIMSS math fra m ewo rk .

FIGURE 4

Average grade-level content of lessons
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When we coded our videotapes, we used the T I M S S
f ra m ewo rk and we re thus able to compare the topics
taught with the international ave rage . By intern a t i o n a l
standards,the mathematical content of U.S. lessons was,
on ave rage , at a seve n t h - grade leve l , w h e reas Germ a n
and Japanese lessons fell in the high eighth-grade or low
ninth-grade levels.

2. Nature of the Mathematics

The videotaped lessons also revealed that the nature of
the content differed across countries. For example,most
mathematics lessons include some mixture of concepts
and the application of those concepts to solving pro b-
l e m s . H ow concepts are pre s e n t e d , h oweve r, va ries a
great deal. T h ey might simply be stated, as in “ t h e
P y t h ago rean theorem states that a2 + b2 = c2” or they
might be developed and derived over the course of the
l e s s o n . The graph shows the perc e n t age of topics in
e a ch lesson that contained concepts that we re deve l-
oped and the percent that were only stated.
Although constructing proofs and reasoning deductively
a re important aspects of mathematics, A m e rican stu-
dents lacked opportunities to engage in these kinds of
activities.None of the U.S.lessons that we videotaped in-
cluded pro o f s , w h e reas 10 percent of German lessons
and 53 percent of the Japanese lessons included proofs.

FIGURE 5

Average percentage of topics per lesson
containing concepts that were stated

and concepts that were developed

3. Quality of Mathematical Content

As part of the video study, we asked an independent
group of American college mathematics teachers to eval-
uate the quality of mathematical content in a representa-
t i ve selection of the video lessons. Basing their judg-
ments on detailed written descri p t i o n s , t h ey ex a m i n e d
t h i rty lessons from each country. In order to decre a s e
the likelihood of bias, we deleted information that might
identify the country in which a lesson took place. T h e
gro u p ’s judgments are summarized in the fo l l ow i n g
graph.

FIGURE 6

Percentage of lessons with content 
of low, medium, or high quality

W h e reas 39 percent of the Japanese lessons and 28
p e rcent of the German lessons re c e i ved the highest ra t-
i n g , none of the U. S . lessons re c e i ved the highest ra t i n g .
F u rt h e rm o re ,89 percent of U. S . lessons re c e i ved the low-
est ra t i n g ,c o m p a red with 11 percent of Japanese lessons.

Students’ Thinking 

1. Tasks During Seatwork

When we examined the kind of work students engaged
in during the lesson, we found a strong resemblance be-
tween Germany and the U.S.Three types of work were
coded in the video study:

■ Practicing routine procedures 

■ Applying concepts to novel situations 

■ Inventing new solution methods/thinking

FIGURE 7

Average percentage of seatwork time 
spent working on three kinds of tasks
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Approximately 90 percent of student working time in
G e rm a ny and the U. S . was spent in practicing ro u t i n e
procedures, compared with 41 percent in Japan. Japan-
ese students spent nearly half their time inventing new
solutions and attempting to grapple with mathematical
concepts.

2. Alternative Methods for Solving Pro b l e m s

We also we re interested in the frequency with which
students were exposed to alternative methods of solving
p ro bl e m s . We distinguished two types of altern a t i ve
methods—those presented by the teach e r, and those
generated by the students.

As shown on the graph below, 42 percent of Japanese
lessons contained student-ge n e rated altern a t i ve meth-
ods, more than twice as many as German (14 percent)
or U. S . ( o n ly 8 percent) lessons. The perc e n t age of
teacher-presented alternative methods did not differ sig-
nificantly in the three countries.

FIGURE 8

Percentage of lessons including 
teacher-presented and student-generated 

alternative solution methods

Teachers’ View of Reform 

U.S. teachers believe that they are implementing current
reform ideas in their classrooms.When asked specifically
to evaluate their videotaped lesson, almost three-fourths
of the American teachers rated it as reasonably in accord
“a lot” or “a fair amount” with current ideas about the
teaching and learning of mathematics.They were more
than twice as likely to respond this way than either the
Japanese or the German teachers.

FIGURE 9

Teachers’ ratings of their videotaped lessons 
in terms of current ideas

Teachers who said that the videotaped lesson was in
accord with current ideas about the teaching and learn-
ing of mathematics we re asked to justify their re-
sponses.Although the range and variety of responses to
this question were great, the vast majority of American
teachers’ responses pointed to surface features, such as
the use of real-world problems, manipulatives, or coop-
erative learning, rather than to the deeper characteristics
of instruction such as the depth of understanding devel-
oped by their students.

The findings of the video study suggest that wri t t e n
reports that are disseminated to teachers may have little
impact on practices in the cl a s s ro o m . One reason fo r
this may be that teachers do not have widely shared un-
d e rstanding of what such terms as “ p ro blem solving”
m e a n , leading to idiosyncratic interpretations in the
cl a s s ro o m . Video examples of high-quality instru c t i o n
tied to descriptions of what quality instruction should
look like may help, in the future, to solve this problem.

Of course,not all teachers in these three countries fol-
low the “script” sketched here, and not all lessons take
the forms we have described. But what is striking,view-
ing the videotapes, is how many of the lessons display
common national—or perhaps we should say cultural—
patterns. l 
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