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Making Change: Instruction
And Its Improvement
If many attempts to improve instruction have failed, the

last two decades have seen remarkable eff o rts to learn

f rom that experience and to devise better interv e n t i o n s ,

the authors point out.

BY DAVID K. COHEN AND DEBORAH LOEWENBERG BALL

O
NE MORNING, as they stand by the mailboxes before
school, Ms. Kim and Mr. Jackson, both third-grade
teachers, compare notes on their school’s new “ref o r m -
o r i e n t e d” mathematics textbook. Unfortunately, the school
b o a rd balked at spending money both on professional de-
velopment and on a textbook adoption in the same year;
thus, other than one orientation session led by the pub-
lisher’s representative last summer, the teachers have

been finding their own way. Mr. Jackson asks Ms. Kim how it is going.
She replies that her students like the problems and are beginning to dis-
cuss their solutions. Mr. Jackson groans and says, “Really? Not my kids.
They say the work is too hard, and they are constantly getting me to do
the work for them. I think this book expects more than my kids are ready-
for. I have to supplement the book a lot. Especially if they are going to be
ready for the Comp Test next month.” Ms. Kim shrugs her shoulders. “I
should probably worry about that more,” she admits. “Do you think the
newspaper will print the list of failing classes again this year?” 
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As they go back to their classrooms, Ms. Kim thinks
how differently the two of them react. She wonders
what their other third-grade colleagues think about all
of this, but they rarely have opportunities to discuss
anything. There are no times when they are expected
to meet, nor are there common tasks that they are ex-
pected to do together.

Later that morning, Ms. Kim is working on a coin
problem from the new textbook with her class:

I have pennies, nickels, and dimes in my pock-
et. Suppose that I pull out three coins. How
much money might I have?1

One boy shouts out, “That’s easy. Three cents!”
“Good, Raymond,” says Ms. Kim, “although I

don’t want people to shout out answers. Now, put that in
your notebook, and then think: What other solutions
can you find?”

The children set to work, finding solutions. After
about 20 minutes, Ms. Kim calls the class together and
conducts a discussion of the problem. She records the
different solutions that students propose in a chart,
o rd e red from the least amount to the most, at the same
time modeling the invention of notation (ppp, pnn,
etc.) to organize and record the different coin combi-
nations for each amount:

coins amount
ppp 3
ppn 7
pnn 11
ppd 12
nnn 15
pnd 16
nnd 20
pdd 21
ndd 25
ddd 30

Ms. Kim asks children to justify their answers and
sometimes to explain another student’s answer. Near
the end of the period, she asks, “Are we done? Do we
have all the answers?” Several students nod. She press-
es: “How do you know we have them all? Can we prove
that?” Excited, several students shoot their hands in-
to the air, and a discussion ensues of different meth-
ods of establishing that there are no more than these
10 solutions to this problem.

A few days later, Mr. Jackson is on the same lesson.
He assigns the problem and gets his students started
working independently. A few students ask how many
coins were in the person’s pocket. Mr. Jackson peers
at the text. “I guess they don’t tell you,” he shrugs.
Several ask him for help, and he shows them that they
can combine coins and see what the amount is. “There
are a few different answers,” he tells them. As the chil-
dren finish, they turn their papers in. He glances at a
f ew. They have answers written on them — d i f f e re n t
amounts of money on some, combinations of coins on
others. He hands back a paper that has only one an-
swer. “You can do more than this,” he says to Danny.
He stacks a practice worksheet next to the finished-
work basket so that the students who finish more quick-
ly have something to do.

In these classrooms, we find two third-grade teach-
ers working with the same new mathematics textbook.
They teach in the same school, with classes of the same
size; they are led by the same principal and measured
by the same tests. The students come from the same
neighborhood, and the two classes are substantially
equivalent. Yet the two mathematics lessons are as dif-
ferent as can be. Despite what many reformers have
long hoped, curriculum materials cannot determine
the curriculum of classrooms, and innovative curric-
ula alone cannot produce instructional improvement. 

Knowing what it would take to improve mathe-
matics instruction in this school requires understand-
ing the differences between Ms. Kim’s and Mr. Jack-
son’s lessons. Some might infer that Mr. Jackson
knows mathematics less well than Ms. Kim, that Ms.
Kim is more motivated, or that Mr. Jackson got a dis-
proportionate share of the third-graders who are hav-
ing trouble learning. But even if all those hypotheses
proved correct, they would not fully account for the
differences. The contrast between the two classes re s t s
in the instruction — in what the teacher and students
are actually doing together. Many efforts at improve-
ment fail precisely because they do not take account
of the dynamics of teaching and learning.

THE NATURE AND PRACTICES OF INSTRUCTION

We offer a perspective on the dynamics of teaching
and learning as they relate to instructional improve-
ment.2 First, we set out a framework for understand-
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ing instruction, and then we ask: What does this por-
trait imply for efforts to improve instruction? We then
outline some elements of an answer.

Although many people think of instruction as what
teachers do, it consists of interactions involving teach-
ers, students, and content. The interactions occur in
such varied settings as small groups in classrooms, in-
formal groups, tutorials, large lectures, and situations
involving distance learning. Ms. Kim’s and Mr. Jack-
son’s lessons were not the result simply of what they
themselves knew and did, or of the mathematical task
from the textbook, or of differences in their students’
capabilities and levels of motivation, but of how the
teachers and students interpreted and interacted with
one another and with the task. In the ways in which
they attend, listen, and respond, teachers in effect shape
who their students are and what those students pro-
duce as they learn.3 Similarly, individual students un-
derstand and make use of their teachers in different
ways. And teachers’ interpretations of the content have
an impact on what is available to students to learn, and
so on.

But instruction also takes place in e n v i ro n m e n t s, which
offer potential constraints, opportunities, and re s o u rc e s ,
such as policies, district curriculum guidelines, testing,
parents’ concerns, curricular emphases in other sub-
jects, other teachers’ views about what students should
learn, principals’ dire c t i ves, and fiscal re s o u rces. As en-
vironments are unwittingly imported or noticed and
used — and in either case responded to — by teach-
ers and students, they influence instructional interac-
tions. The environments in which Ms. Kim and Mr.
Jackson work offer a variety of potential signals, but the
teachers interpret them differently — the upcoming
mathematics achievement test, for example, or their
principal’s concerns. We note also that their environ-
ments offer only weak resources for learning: the de-
cision of the school board not to fund professional de-
velopment and the lack of opportunities in their school
to work on teaching and learning.

If instruction is interaction, it must be dynamic.
The active elements include teachers’ and students’
perceptions and use of one another, of the academic
tasks in which they engage, and of their environments.
Students’ learning practices — how they go about the
work of learning — shape the enactment of tasks, the
t e a c h e r’s role, and the influence of environments. Te a c h-

ers’ teaching practices — how they frame and use aca-
demic tasks, acquaint themselves with what students
know and can do, enact the instructional discourse,
and mediate the environment — also influence how
teaching and learning unfold and hence the opportu-
nities for learning that students have and can use. Ms.
Kim sees more capability in her students than does
Mr. Jackson. She asks questions of them that, in turn,
encourage them to engage in particular forms of math-
ematical thinking, and they do. Mr. Jackson merely
assigns the coin problem and never takes up the ques-
tion of whether the class has all the solutions. His stu-
dents do not press into these elements of the problem,
and he does not push them there.

Amid these streams of interactions that produce in-
struction, teachers and students contend with three
problems. These problems arise for instruction wheth-
er or not teachers are aware of or work on them con-
sciously. Still, how they are managed matters for the
quality of instruction.

Coordination is the first problem. Because instruc-
tion consists of interactions between teachers, learn-
ers, content, and environments over time, uncoordi-
nation is the default state. Students may come to a giv-
en lesson differently prepared, not having learned the
same things in the previous grade. Mr. Jackson’s stu-
dents may play or doodle while he is teaching. Both
Ms. Kim and Mr. Jackson face mixed signals from the
district — the new high-stakes test and this new text-
book. Parents may disparage the new curriculum, and
students may feel torn. How well teachers and stu-
dents manage these — and a host of other — sources
of uncoordination will make a difference for instruc-
tional coherence.

Resource use is a second central problem. Resources
— including everything from learners’ work to teach-
ers’ content knowledge to state policy — become ac-
tive only as they are used. Adding more money or ex-
cellent curriculum materials will not help unless teach-
ers and students can use such resources well. Of course,
teachers and students cannot use resources that do not
exist, but for those that do, both teachers and students
must be able to make pro d u c t i ve use of them. Ms. Kim
and Mr. Jackson have the same textbook, and yet they
use it differently. They also use their students differ-
ently.Teachers’ knowledge — of students, of content,
of pedagogy, among other things — and how they use
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that knowledge in instruction powe rfully influence what
they notice, what they use as instructional resources,
and how they use these resources.

Managing incentives is a third problem. Teaching
and learning of any sort require effort. The more dif-
ficult the work, the more effort it may take to attack
and accomplish it. Incentives are required to mobilize
that effort, and the more ambitious the work, the gre a t-
er the incentives must be. There is a conflict here. On
one hand, teachers do have good reason to press their
students to do challenging work, for if their students
succeed, the teachers will also be successful. Learners
also have reasons to work hard: to satisfy their curios-
ity and their desire to learn, to enhance their sense of
competence, and to meet teachers’ and
parents’ hopes. But, on the other hand,
both teachers and students also have in-
centives to do less ambitious work, for
it entails less risk of failure. Teachers who
press for more ambitious work are more
likely to encounter learners’ resistance, fru s-
tration, and failure, whereas teachers who
reduce the complexity of students’ work
can produce success — albeit with sim-
pler goals.

What might strengthen the incentive s
for ambitious intellectual work? Work-
ing with a coherent curriculum increases the chances
that teachers and students will succeed in their work ,
and success generates incentives within the work to
continue and to invest more energy. Teachers who are
knowledgeable also increase the chances, as does work
with academic tasks, curricula, and assessments that
are designed to build success and thus serve to mobi-
lize incentives for more investment in teaching and
learning. External incentives also count, including how
much parents encourage good work, how hard employ-
ers and universities press for it, and how doing well is
portrayed in the adolescent and popular culture. In-
centives such as money, recognition, or tests affect in-
struction as they are mediated by these other internal
and external incentives.

INTERVENING TO IMPROVE INSTRUCTION

The district in which Ms. Kim and Mr. Jackson work
is, like many, trying to improve instruction. De l i b e r a t e

e f f o rts to improve instruction are enormously va r i e d ,
including eve rything from ve ry complex “c o m p re h e n-
sive” school reform designs to new curriculum to ex-
tensive programs of professional development. We be-
gin with two premises.

First, interventions entail learning, among other
things. Because interventions in instruction aim at im-
provement, and therefore change, they depart in some
d e g ree from current practice. T h e re f o re, enacting them
re q u i res practitioners, students, and others to learn new
knowledge, skills, and practices; to relearn forgotten
knowledge and skills; or to mobilize the will to use
more effectively what they already know and can do.
Many interventions also imply organizational changes

and thus entail collective as well as indi-
vidual learning. The more ambitious the
i n t e rventions are and the m o re they de-
p a rt from conventional practice, the more
learning is required. The more learning
is needed, the m o re likely it is to re q u i re
explicit teaching, rather than quick self-
i n s t ruction on the job. Enactment of more
ambitious interventions depends even more
heavily on learning and teaching and the
mobilization of will.4

Second, instructional interventions are
designed and enacted in environments.

Since instruction is permeated with elements of its
environment, so too are efforts to change instruction.
It is common for interventions to be designed and
launched as though they were independent of the en-
vironments in which they will be enacted: cases in point
include MACOS (Ma n : A Course of Study) and the
“new math” of the 1950s and 1960s and, most re-
cently, many state standards-based reforms. But since
intervention also entails intervention in popular con-
ceptions of schooling and schools as institutions,5 fail-
ure to attend to common ideas about schooling and
the institutional features of schools brings many inter-
ventions to grief.

The history of instructional interventions reveals a
thin re c o rd of success. Typically what results is surf a c e -
l e vel enactment, with adoption of highly variable se-
lected elements.6 Many interventions do not last long
in schools; rapid turnover and idiosyncratic accumu-
lations of past interventions are common. Why is this
the case? We offer three possible explanations.
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First, no intervention can be completely compre-
hensive, but most have been very partial. They often
take aim at only one element of the complex dynam-
ic of instruction. Many, especially in mathematics and
science, have centered on innovative curricula. Some
focus on teachers’ learning, some re s t ru c t u re school time
and space, others aim at incentive s — s a l a ry pro g r a m s ,
merit pay, accountability for outcomes. But few inter-
vene directly on the multiple elements of instruction
— the teachers, students, content, and environments
— and their interactions. One consequence is that school
professionals are left with significant problems of co-
ordination. For example, the enactment of a new cur-
riculum depends on professional development and as-
sessments that coordinate with the content. In our ex-
ample, none of these were dealt with.

Second, many interventions thus leave much to be
filled in by teachers and schools. They offer visions,
principles, and directions but elaborate little more. Com-
mon American attitudes about teacher autonomy re-
sist more elaborated plans, based on the curious view
that true professionals must find their own way. How-
ever, the more that an intervention departs from con-
ventional practice, the more important it is to elabo-
rate that intervention, because much more is unfa-
miliar. The new mathematics book that Ms. Kim and
Mr. Jackson used did not provide information about
students’ likely approaches to the problem, or how to
extend and use the coin problem to accomplish sig-
nificant mathematical work, or even what mathemat-
ics the students should learn from this task. Without
such help, our teachers used the task differently and
created significantly different mathematical opportu-
nities. Instructional designs that are extensively elab-
orated clarify interventions and their operating fea-
tures, thereby reducing uncertainty and the chances
of weak enactment.

Third, rarely are interventions designed to enable
the learning that enactors need to do to enact the in-
tervention. Few interveners provide substantial learn-
ing opportunities for teachers, school leaders, students,
and parents. Either they assume that the instruction-
al design itself will be sufficient to animate effective
enactment, or they leave others to design and enable
their own learning. Ms. Kim’s and Mr. Jackson’s new
curriculum had no learning materials for teachers, who
had much to learn about mathematics, about students’

thinking, and about teaching. The district’s decision
that the new books were sufficient to support better
mathematics instruction left the necessary learning to
individual teachers, without design or support.

NEXT STEPS: LEARNING A B O U T
INSTRUCTION AND INTER V E N T I O N

One way to read the history of efforts to improve
instruction is as an unrelieved story of dismal failure.
But if many attempts have failed, the last two decades
h a ve seen re m a rkable efforts to learn from that experi-
ence and to devise interventions that are better designed
for instruction and enactment. Our current longitu-
dinal research on interventions and instructional im-
provement focuses more extensively on the relation-
ship between them than any previous inquiry.7 It is de-
signed to help us learn from this new generation of re-
form efforts and to contribute knowledge that will be
useful for the improvement of the practices of inter-
vention, teaching, and learning.

1. This problem is adapted from one discussed on page 28 of the Cur-
riculum and Evaluation Standards for School Mathematics, published in
1989 by the National Council of Teachers of Mathematics.
2. Our work on instruction has been influenced and helped by the ideas
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lin and Joan Talbert, and Brian Rowan.
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forthcoming).
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