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PREFACE

CURRENTLY THERE SEEMS to be no lack of material critical of the state of
education in the United States, particularly regarding science and mathe-
matics education. We know from many sources that U.S. performance in
mathematics and science has not been particularly strong by international
standards. Many in the United States have not been pleased with this rel-
atively undistinguished position. Numerous reform efforts have arisen to
address various perceived vulnerabilities in our education system. Although
some of our previous work has documented the unsatisfying relative per-
formance of U.S. students in mathematics and science, our goal has not
been to demean U.S. education, teachers, or students but rather to identify
weaknesses in such a way that meaningful and effectual policy could be
crafted. What is not needed is yet another book chronicling yet another
way that our education system is failing the students it serves. Even less
needed is another book that decries the inadequacies of our system with-
out clear and reasonable suggestions for remedial policy direction.

In this book we seek to offer fresh hope and direction to reform efforts
by focusing on a fundamental aspect of education accessible and amenable
to education policy and change—the curriculum. We document in detail
aspects of the mathematics and science curriculum in the United States
and other Third International Mathematics and Science Study (TIMSS)
countries. In the course of this examination, we’ve been able to demon-
strate very dramatic results on the strength of the relationship of curricu-
lum to learning. The idea that curriculum—that aspect of education
specifying what students are expected to study and learn—plays a critical
role on the education stage may seem almost laughably obvious to some
but has been all but dismissed in much research and many education
reform movements. Curriculum is at the very center of intentional learn-
ing in schools, specifying content and directing students in their efforts to
understand mathematics and science. This, we argue, is why schools mat-
ter: schools matter because the curriculum-learning opportunities they
provide students have a profound impact on the mathematics and science
students actually learn.
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XX PREFACE

In this book we examine how curriculum affects student learning
through in-depth analyses of information from TIMSS. Certainly in the
popular media in particular, the main message communicated concerning
TIMSS has related to the horse-race aspect of the ranking of countries’
students on the TIMSS mathematics and science assessments. Here we use
this information on students to explore more fully the role that curricu-
lum plays in their learning. We begin by presenting and discussing a con-
ceptual model of how curriculum may affect what students learn. We then
detail the various ways in which curriculum was measured in TIMSS and
how these various curriculum measures differed from one country to
another. One of the surprising discoveries documented here was the degree
to which different curriculum measures for a single country presented con-
trasting curriculum portraits. This may well be a reflection of the educa-
tion system in a country and the way in which the system disseminates
curricular policy. Finally we move to formal analyses documenting rela-
tionships among curriculum measures and how these are related to what
students have learned. The major conclusion to all this work is that even
controlling for many student background differences, these curriculum
measures are strongly related to what students learn. This is why we
believe schools matter and why an important reform effort needs to be
directed to detailing a challenging and coherent curriculum across all the
years of schooling for all students.
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