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THE SPLINTERED VISION: AN OVERVIEW

Thereis no one at the helm of mathematics and science education in the U.S,; in truth, thereis no
identifiable helm. No single coherent vision of how to educate today's children dominates U.S.
educationa practice in either subject, nor is there a single, commonly accepted place to turn to
for such visions. Our visionsto the extent that they exist at all are multiple.

These splintered visions produce unfocused curricula and textbooks that fail to define clearly
what isintended to be taught. They influence teachers to implement diffuse learning goalsin



their classrooms. They emphasize familiarity with many topics rather than concentrated attention
to afew. And they likely lower the academic performance of students who spend yearsin such a
learning environment. Our curricula, textbooks, and teaching all are "a mile wide and an inch

deep.”

This preoccupation with breadth rather than depth, with quantity rather than quality, probably
affects how well U.S. students perform in relation to their counterpartsin other countries. It thus
determines who are our international "peers' and raises the question of whether these are the
peers that we want to have. In today's technologically oriented global society, where knowledge
of mathematics and science isimportant for workers, citizens, and individuals alike, an important
guestion is: What can be done to bring about a more coherent vision and thereby improve
mathematics and science education?

Reforms have already been proposed by political, business, educational and other leaders.
Extensive efforts are underway to implement these standards, but the implementation process
itself is shaped by the prevailing culture of inclusion. Like the developers of curricula and the
publishers of textbooks, teachers add reform ideas to their pedagogical quivers without asking
what should be taken away.

The study summarized below represents an effort to describe the nature of the diffuse vision of
mathematics and science education in the U.S. and to raise questions relevant to policy making.

Purpose of A Splintered Vision

A Splintered Vision (written by William Schmidt, Curtis McKnight and Senta Raizen of the U.S.
National Research Center for the Third International Mathematics and Science Study and
published by Kluwer Academic Publishers) discusses data from the analysis of 491 curriculum
guides and 628 textbooks from around the world as part of the recently completed Third
International Mathematics and Science Study (TIMSS). It also presents detailed accompanying
data on teacher practicesin the U.S. and two other countries: Germany and Japan.

The TIMSSisalarge-scale, cross-national comparative study of the national educational systems
and their outputs in about 50 countries. Researchers examined mathematics and the sciences
curricula, instructional practices, and school and socia factors, as well as conducting
achievement testing of students. They collected data from representative documents that laid out
official curricular intentions and plans, analyzed entire mathematics and science textbooks, and
searched entire K-12 textbook series for selected "in-depth” topics (subareas within the subject
matter.) In six countries TIMSS conducted classroom observations, teacher interviewing, and
videotaping.

The TIMSS curriculum and teacher data are extensive and cannot be explored in a single report.
The results of analyses of these data are being reported in a series of volumes, three of which are
now available*

The present report intends to document and characterize the state of U.S. mathematics and
science curricula, textbooks, and teaching practices and place them in a cross-national context.
Unfortunately, this study could only provide a snapshot of the "moving target" that is educational
practicein the U.S. These data were collected in 1992-93, when the mathematics standards had



only existed for three years and the science standards were not finalized.2 The intervening years
have been atime of change for state curriculum standards and textbooks. The TIMSS data on
teacher practices discussed here were collected in 1995.

This report is meant to be descriptive and, to alesser extent, interpretive. It is not a pleafor
specific reforms. We seek to provide data germane to the ongoing public debate about science
and mathematics education policiesin the U.S.

Unfocused Curricula

Curriculain both mathematics and science in U.S. schools are unfocused in comparison with
those in other countries studied. The lack of curricular focus is more true in mathematics than in
science, though physical science guides closely resemble mathematics in their fragmentation.
U.S. curriculaare unfocused in several respects:

Topics Covered

Mathematics curriculain the U.S. consistently cover far more topics than istypical in
other countries. The number of mathematics topicsin the U.S. composite® is higher than
the 75th percentile internationally in all grades until ninth, when schools typically teach
specific courses such as algebra, geometry, etc. In science, the tendency toward inclusion
issimilar, though less pronounced. The number of science topicsin the U.S. composite
exceeds the 50th percentile internationally in all but one grade until the tenth, when
schools tend to abandon general science approaches for specific courses, such as
chemistry and physics.

Repetition

In both mathematics and science, topics remained in our composite U.S. curriculafor
more grades than all but afew other TIMSS countries. The U.S. approach can be
characterized as "come early and stay late." In mathematics, the U.S. practice isto add far
more topics than other countries do in grades one and two and then repeat these topics
until grade seven. In grades nine and 11 the U.S. composite curriculum drops many more
topics than other countries. On average, mathematical topicsremaininthe U. S.
composite curriculum for two years longer than the international median. Only five
countries have higher average durations. In science, U.S. practice is to introduce new
science topics at intervals, especially grades one and five, with little change in the
intervening grades. In grades 10 to 12 the U.S. composite curriculum drops many more
topics than other countries. Average intended duration is close to the international median
in earth sciences and life sciences, but the U.S. average duration in the physical sciences
istwo years longer than the median and higher than all but seven countries. In
mathematics, the tendency to retain topics over many grades may reflect the traditional
approach of distributed mastery the idea that mastering pieces of a subject would lead to
mastery of abigger whole. U.S. curriculalack a strategic concept of focusing on afew
key goals, linking content together, and setting higher demands on students. This
propensity for inclusion extends even to reform proposals. Many reform



recommendations simply add to the existing topics (or are implemented by adding to
existing content), thereby exacerbating the existing lack of curricular focus.

Emphasis

U.S. curriculain mathematics and science seek to do something of everything and less of
any one thing. Given roughly comparable amounts of instructional time, this topic
diversity limits the average amount of time allocated to any onetopic. In mathematics,
this accumulation may be a product of our model of distributed mastery over the grades.
The reasons for the better results in science are less clear but seem related to general
science approaches that move from topic to topic.

Variations Among States

While the core of mathematics topics was broad, it varied little among the states. The
number of core science topics was much smaller, and the overlap among state curricula
was aso small. While studentsin U.S. states might have studied a number of science
topics roughly equal to the international median, the differing curricular intentions of
various states are such that studentsin different states likely studied only afew common
topics.

Defining the "Basics"

Student achievement in mathematics and science in any country is largely shaped by
what educational policy makersin that nation regard as "basic" in these subjects and how
well they communicate and support those basics. The U.S. mathematics instructional
practices defined de facto eighth grade basics of arithmetic, fractions and arelatively
small amount of algebra. In Germany, Japan, and internationally, the basics were defined
as algebra and geometry. For science, the picture is more complex since U.S. curricula
include single area courses, such as physical sciences, life sciences, or earth sciences.
These courses defined a more restricted, focused set of basics, but they applied only to
the subset of students receiving those particular courses.

Unfocused Textbooks

Textbooks play an important role in making the leap from intentions and plans to classroom
activities. They make content available, organize it and set out learning tasksin aform designed
to be appealing to students. Without restricting what teachers may choose to do, textbooks
drastically affect what U.S. teachers are likely to do under the pressure of daily instruction. The
question thus arises: Do U.S. mathematics and science textbooks add guidance and focus to help
teachers cope with unfocused curricula? Unfortunately, the answer is"no." The splintered
character of mathematics and science curriculain the U.S. is mirrored in the textbooks used by
teachers and students. American textbooks are unfocused in several ways.

Topics Included

The U.S. mathematics and science textbooks include far more topics than was typical



internationally at all three grade levels analyzed. In mathematics, U.S. textbooks are far
above the 75th percentile of the TIMSS countries in the number of topics covered. For
example, U.S. mathematics textbooks designed for fourth and eighth graders cover an
average of 30 to 35 topics, while those in Germany and Japan average 20 and 10
respectively for these populations. As aresult, typical mathematics textbooksin the U.S.
look quite different than those of a nation such as Japan. The typical eighth grade U.S.
textbook (non-algebra) is larger and more comprehensive than the average Japanese text,
but it contains fewer sequences of extended attention to a particularly important topic.
The U.S. textbooks' sequences are aso shorter and have more breaks. The lesson by
lesson organization of the U.S. book is much less focused than the Japanese book, and
thereis far more skipping among topics in successive segments. In science, the
differences are even greater. At al three population levels, U.S. science textbooks
included far more topics than even the 75th percentile internationally. The average U.S.
science textbook at the fourth, eighth, and 12th grade has between 50 and 65 topics; by
contrast Japan has five to 15 and Germany has just seven topicsin its eighth grade
science textbooks.

Emphasis

The propensity of U.S. curriculato do something of everything but little of any one thing
ismirrored in textbooks. The few most emphasized topics account for less content than is
the case internationally. Among the fourth grade mathematics textbooks investigated, the
five topics receiving the most textbook space accounted on average for about 60 percent
of space in the U.S. textbooks but over 85 percent of textbook space internationally. At
the eighth grade level, the five most emphasized topics in non-algebra U.S. textbooks
accounted for less than 50 percent of textbook space compared to an international
average of about 75 percent. An exception are U.S. eighth grade algebra books which
were highly focused, the five most emphasized topics accounting for 100 percent of the
books. Among the U.S. fourth grade science textbooks investigated, the five topics
receiving the most attention accounted for an average of just over 25 percent of total
gpacein U.S. textbooks compared to an average of 70 to 75 percent internationally.
Among the U.S. eighth grade science textbooks investigated, the five most emphasized
topicsin more general science texts accounted for about 50 percent of textbook space
compared to an international average of about 60 percent. In contrast, U.S. eighth grade
science books oriented to a single area were highly focused, with the five most
emphasized topics accounting for more of the textbooks than was true in the international
average.

Difficulty

U.S. eighth grade science textbooks emphasized understanding and using routine
procedures, which represent the less complex, more easily taught expectations for student
performance. This emphasis was typical of what was done internationally. It is not,
however, typical of the diverse and more demanding performances called for in current
U.S. science education reform documents. Most U.S. schools and teachers make selective
use of textbook contents and rarely, if ever, cover all of atextbook's content. Publishers
can reasonably expect that those who adopt and buy a particular textbook will feel free to



use only the contents that suit their purposes. Unfortunately, the result is large textbooks
covering many topics but comparatively shallowly. Even in the largest textbooks, space is
till limited. It isimpossible for textbooks so inclusive to help compensate for unfocused
official curricula. Thus, our analysis shows that U.S. textbooks support and extend the
lack of focus seen in those official curricula.

How Teachers Deal with the Splintered Vision

Teachersin the U.S. are sent into their classrooms with a mandate to implement inclusive,
fragmented curricula and armed with textbooks that embody the same "breadth rather than
depth" approach. How do they handle such a situation? Not surprisingly, the instructional
decisions made by U.S. teachers mirror the inclusive approach of the tools they are given. U.S.
teachers handle the splintered vision they get in several ways:

Topics Covered

U.S. mathematics and science teachers typically report teaching more topics than their
counterpartsin other countries, including Germany and Japan. Thisistrue for science
teachers even when using a single area textbook such as physical science, life science, or
earth science.

Emphasis

Sinceinstructional time for science or math within a school year is limited, the data show
that teaching more topics means that teachers spend little time on most topics. U.S. eighth
grade mathematics teachers indicated that they taught at least afew class periods on all
but one topic areaincluded in the teacher survey's questionnaire. They devoted 20 or
more periods of in-depth instruction to only one topic area, fractions and decimals.
However, in Germany and Japan many other topic areas received this more extensive
coverage. According to the survey, the five topic areas covered most extensively by U.S.
eighth grade mathematics teachers accounted for less than half of their year's instructional
periods. In contrast, the five most extensively covered Japanese eighth grade topic areas
accounted for amost 75 percent of the year'sinstructional periods. U.S. eighth grade
science teachers also indicated that they would devote at least some classtime to every
topic area surveyed. None was omitted completely and no topic was marked to receive
more than 13 class periods of attention by eighth grade physical and general science
teachers. Additional topic areas received more extensive coverage in Germany and Japan.
On average U.S. eighth grade general science teachers most extensively covered topics
accounted for only about 40 percent of their instructional periods, but this percentage was
also lower for science in Germany and Japan (about 50 to 60 percent).

Number of Activities

U.S. teachers engage in more teaching activities per lesson than their counterpartsin
other countries. More than 60 percent of U.S. eighth grade mathematics and science
teachers reported using six or more activitiesin atypical class. In Germany only 25
percent reported using six or more activities, and even fewer reported doing so in Japan.



Is This The Best Our Teachers Can Do?

U.S. mathematics and science teachers work hard and often face demanding workplaces. Our
data show that they are scheduled to work about 30 periods each week, which is more than
teachers in Germany (just over 20 periods) and Japan (fewer than 20). These teachers rarely have
the luxury of being idealists. Unfocused curricula and inclusive textbooks set few boundaries for
instructional decisions and appear to require alittle bit of everything. It is easier for real teachers
making real decisionsin the real workplaces of U.S. schoolsto settle for the first alternative that
seems good enough rather than search for the best possible instruction. They try to cover as
much as they can rather than teach just alittle. In aword, they "satisfice" The data shows that
U.S. mathematics and science teachers are aware of and believe in more effective, complex
teaching styles than they practice. They often have information that would help them do their
work more effectively. Their beliefs suggest that they might choose to organize instruction
differently under circumstances less consumed by the need for coverage. Effective teachers
should not be unusual, nor should effectiveness require extraordinary efforts and dedication by
teachers. The reality, however, isthat U.S. teachers are placed in situations in which they cannot
do their best. We have yet to unleash the effectiveness of U.S. teachers. It seems likely that
fundamental changes are needed in teacher knowledge, working conditions, curricula quality,
student expectations, and textbook content.

What Can We Expect from U.S. Students?

In mathematics, we have a highly fragmented curriculum, textbooks that are a"mile wide and an
inch deep," and teachers who cover many topics but none extensively. We make low demands on
students and have a more limited conception of "the basics" than the international norm. It seems
highly likely that U.S. student achievement in mathematics will be below international averages.
Our science curriculum is less fragmented. Science achievement seems likely to be closer to
international averages, but still not what we desire and certainly below some, if not most, of our
economic peers. U.S. students' achievements the yield of our aggregate national education
"system" in mathematics and the sciences are likely to be disappointing and many of the reasons
are not under students' control. We must make substantial changes if we are to compete and to
produce a quantitatively and scientifically literate workforce and citizenry.

How Has Our Vision Become So Splintered?

Culture affects education, even in supposedly fixed disciplines such as mathematics and science.
Countries differ in the priorities they give to these disciplines, in the way they organize
instruction and the value they ascribe to academic success. The qualitative differences found in
mathematics and science instruction across France, Japan, Spain, Switzerland, Norway and the
U.S. suggest that strong cultural components, even national ideologies, are at work in the
teaching of these subjects. The current state of our nation's composite visions guiding
mathematics and science education are clearly shaped by cultural forces particular to the U.S,,
starting with the nation's decentralized approach to education.

A System With Many Actors

Education in the U.S. always has been guided by agencies and organizations local, state,



and national, official and unofficial that take their share of responsibility for education.
There are many actors, including states, schools, commercial publishers, national
associations, test publishers, teachers, and the federal government. While the
independence of these groups is essential to education in the U.S,, theresult isa
composite of sometimes corresponding, sometimes conflicting separate visions. The
conversations that cumulatively shape the national visions of mathematics and science
education in the U.S. appear to be held in the tower of Babel. Our earlier statement that
there was "no one helm" for mathematics and science education should not be taken as
implying that there should be either a single helm or a single helmsman. At its best, our
system of distributed educational responsibility allows local preferences and community
needs to help determine what occursin local schools. It aso provides laboratories to test,
implement, and replicate new approaches. At itsworst, our system requires that we seek
consensus on needed changes site by site. Given the cultura context in which
mathematics and science education is carried out in the U.S., a decentralized system with
many actors sinevitable. We hope the splintering is not.

A Diverse Market for Curricula and Textbooks

U.S. textbook publishers face varied, often conflicting, demands for what should bein
mathematics and science textbooks. Official mathematics and science curriculavary
widely among states and districts. Over 35 states have textbook adoption policies, but in
many states districts are free to choose any textbook. Textbook publishers are
understandably eager to produce products that will appeal to as many markets as possible.
The results are large textbooks that embrace virtually all suggestions offered by the
various actors. They include something for everyone. If aclear, coherent vision of what is
important existed and was shared by virtually all textbook publishers, it islikely that the
resulting materials could soon lead to wide official adoption reflecting that coherent
vision.

Standardized Tests

The cacophony of conflicting demands seen in curricula and textbooks is exacerbated by
pressures to provide for successful student performance on common standardized tests.
These include state assessments and the National Assessment of Educational Progress
(NAEP) tests aswell as commercially produced and locally mandated standardized tests.
Despite a seeming sameness about most standardized tests, there are differencesin
content emphases and student performance demands. These differences are sufficient to
constitute yet another set of demandsto try to reconcile.

Mass Production and Mass Education

U.S. education has been influenced profoundly by a deeply seated American ideology
springing from our national experience with the power of industrial and assembly line
production. This ideology revolves around the idea of producing uniform,
interchangeable parts that can be assembled into desired wholes. Translated into
education, such thinking views school mathematics and science as partitioned into many
topics that form the building blocks of curricula. As aresult, our students may grasp the
pieces but not the whole. We have applied the term incremental assembly to this ideology



and believe that it may well keep the U.S. from finding other, more coherent and
powerful ways to think about and organize curricula. Thisis unfortunate. Henry Ford,
presumably, did not try to make all models simultaneously on the same assembly line.
Thelack of focusin U.S. mathematics and science education aso has roots in behavioral
psychology, which has pushed education in the direction of behavioral objectives and
programmed instruction. This notion may help explain our curricula of many small
topics, frequent low demands, and interchangeable pieces of learning to be assembled
later.

The Impact of Reform

Inthe U.S. today we live in a climate of reform and talk of reform. Professional organizations
concerned with mathematics and science education issue platform documents setting out
agendas, benchmarks and "standards." These powerful, demanding, and insightful callsfor
reform offer coherent visions of what might be done to make major improvementsin their
targeted educational practices. What has been their impact on mathematics and science
education?

Awareness of Reforms

As late astwo years ago, state mathematics and science curriculum guides, plans, and
statements of intentions still called for coverage of far more topics than most other
countries did and, far more than would be indicated by current reform agendasin
mathematics and science education. The same can be said of textbooks. U.S. mathematics
and science teachers are generally aware of these reforms. More than 75 percent of U.S.
mathematics teachers indicated familiarity with the NCTM Standards. Fewer U.S.
science teachers indicated similar familiarity with the corresponding science frameworks,
but those were released five years after the mathematics report. These data suggest that
more time aone will not be enough. Failure to create widespread change in teaching
practice does not appear to be due to lack of information.

An Unfocused Reform

U.S. mathematics and science educators approach reform in the sameinclusive style as
they deal with traditional content they add its recommendations but do not take away.
Thisisclearly contrary to the recommendations of the NCTM Standards. Textbooks have
been affected to some extent by mathematics education reform recommendations, but in a
similar inclusive manner. As aresult, students cannot focus on or be successful in either
the old or new curricula. This development is troubling because the reform agendas
typicaly are coupled with more demanding, time-consuming and complex performance
expectations that require paying careful attention to a smaller number of strategic topics.
Adding more topics will not help. The impact of science reform recommendations
remains untested as yet. Reform documents themselves often emerge from compromise
among professionals, and this compromise may prevent them from stating a single vision.
Even when areasonably coherent voice emerges for reform for example, the NCTM
Standards in math education and the National Research Council's National Science



Education Standards our organizational context causesit to be heard as simply one more
voicein a"babel" of competing voices. This "babel" becomes so overwhelming that it is
hard for official actorsto separate "signal" from "noise" or to prioritize the voices to
which they will listen. In such a systemic context, splintered visions are likely to remain
splintered.

The Need for Time

The lack of success reform measures have had to date does not imply that they have been
futile. Rather, they imply that reform may take considerable time. Slow progressis
certainly no reflection on the quality or power of mathematics and science reform efforts
that have yet to be as effectual astheir supporters wish in this climate. Certainly it would
be drastically wrong to conclude, based on these "early returns,” that these reforms have
failed. Rather, it seems more appropriate to be amazed at their current successes.

Who Are Our Curricular Peers?

If we take serioudly that the proportions of curricula, as set forth in state guidelines and
textbooks, set bounds on what is broadly achieved by those taught, we should identify those
countries that set similar bounds to their students' achievement. In grade eight mathematics, the
U.S. composite curriculum as represented by textbooks is most like those of Australia, New
Zedland, Canada, Italy, Belgium (French language system), Thailand, Norway, Hong Kong,
Ireland, and Iceland. In grade eight science our curriculum is most like that of New Zealand,
Iceland, Greece, Bulgaria and the Peoples’ Republic of China.

Are These the Peers We Want?

While the curriculum of any country is interesting and has some important features, we must ask
if these are the countries with whom we are and will be trying to compete. As a nation we desire
to empower and inform our citizenry comparably aswell as to effectively compete economically
with other developed countries. We want attainments similar to the European Union, to the
APAC countries (especially Japan and the "young tigers' of Korea, Singapore, €tc.), and, most
definitely, with the other G-7 countries. When we find ourselves most similar to countries other
than those with whom we seek to be peers, we have reason for deep concern. In matters of what
is basic in teaching children mathematics and science, we are not peers with the composite of
other TIMSS countries. We as a nation must be concerned.

What is Necessary for Reform to Succeed?

The U.S. vision of mathematics and science is splintered. We are not where we want to be. We
must change. But the required change is fundamental and deeply structural. There are no single
answers or instant solutions. Most nations do not share similarly splintered visionsin
mathematics and science education. Theirs are more coherent. While central guiding visions do
not alone guarantee student achievement, they contribute to optimal attainments. These shared
visions are insufficient to ensure desired achievements, but they seem necessary starting points.
The U.S. has a decentralized educational system in which the component organizations do not
aways work towards common goals, nor do they always aim at producing important combined
results. Formal mechanisms of coordination either by regulation or rewards for selected
behaviors have proven politically sensitive and arein limited use. Given such a culture of



education, how can afocused vision be achieved? Several principles would seem to be at work:

Effective Reform Will Necessarily Be Systemic

Information- and motivation-based reforms and improvement policies alone will not
bring fundamental improvements. Any serious attempt at change in U.S. science and
mathematics education must be deeply structural. The fundamental problem isnot a
conglomeration of individual problems. Any effective reform in this context will
necessarily be systemic affecting several parts at once. Not every systemic reform
automatically will address the core of our problems. Appropriate structural reform must
pursue focused and meaningful goals. We may not be able to do everything and do any of
it well. Instead, it appears we must make choices regarding which goals are more
important and how many goals we can effectively pursue.

Effective Reform Must Respect Cultural Context

Whatever actions are taken must be appropriate to our educational federalism and our
context of shared educational responsibility. When discussion suggests the need for more
powerful and coherent guiding visions, they must be sought in processes that will achieve
wide consensus necessary for change in our context. A corollary isthat we may learn
from other countries but we cannot emulate their centrally administered changes. Any
reform in the U.S. must seek visions that can achieve broad consensus.

Conclusion
The U.S. needs powerful mathematics and science education because they:

Provide astrong basis for our democracy by helping create aliterate and informed
citizenry;

Help each individual to grow, develop, reach his or her individual potential, and become
more autonomous and empowered; and

Provide a sound basis for continuing national prosperity in a competitive, information-
driven, technological, and changing international arena.

Perhaps we do not need a central focus for our curricula and teaching. Perhaps the value of
diversity outweighs the value of focus. Perhaps our de facto emphasis on breadth will prove
more effective overall than other countries' strategies of focusing on strategic topics. That isa
matter for further empirical evidence and public discussion.

Both conventional wisdom and a considerable body of research, however, suggest that focus and
selection are needed in situations in which too much isincluded to be covered well. The impact
of these unfocused curricula and textbooks in mathematics and science likely includes lower
"yields' from mathematics and science education in the U.S. Focus would seem to be a necessary
but not a sufficient condition for high student attainments.

What kinds of mathematics and science education do we, as a nation, want for our children?
While thisis a central question for public debate, it seems likely that we want educations that:



Are more focused, especially on powerful, central ideas and capacities;

Provide more depth in at least some areas, so that the content has a better chance to be
meaningful, organized, linked firmly to children's other ideas, and to produce insight and
intuition rather than rote performance; and

Provide rigorous, powerful, and meaningful content that islikely to produce learning that
lasts and not just learning that suffices for the demands of schooling.

Questions to Ask

The authors of this report do not represent any official or policy-making group. Our job has been
to design relevant research, analyze its results carefully, and report them objectively. Because of
who we are, we do not feel it appropriate to make specific recommendations. We can, however,
at least ask questions questions that our results lead us to believe important for those who do set
policy.

Most of these questions are not original with us, although their form here has been influenced by
the data we investigated. In fact, some efforts are currently underway to address these questions,
including the National Science Foundation's State Systemic Initiatives and the recently convened
executive committee of the National Governors' Association in conjunction with business
leaders. Those efforts may include answers to several pressing questions raised by these findings:

How can we focus our mathematics and science curricula and textbooks around an
intellectually coherent vision?

How can we raise expectations and demands on our students?

How can we help our teachersto do the best they can in teaching mathematics and
science to our students?

How can we find a better model for curriculum and instruction?
How can we develop a new vision of what is basic and important?

Certainly these are not the only questions that must be asked and answered on the way to the
revolution or, if one prefers, to afruitful evolution in mathematics and science education. We
have not touched on whole domains of issues for example, concerns for equity in educational
opportunity because we did not want a report on the "splintered vision" of our children's
education to be itself unfocused. Others must join in seeking answers to the questions raised here
and the others we did not raise. Our data can help.

Presently, however, our story is simple. The U.S. vision of mathematics and science education is
splintered. We are not where we want to be. We must change.
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