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Foreword

David S. Moore
Purdue University

This unique book is very welcome, for at least three reasons. The first is that
teachers of statistics have much to learn from those whose primary expertise is the
study of learning. We statisticians tend to insist that we teach first of all from the
base of our knowledge of statistics, and this is true. Teachers at all levels must
understand their subject matter, and at a depth at least somewhat greater than that of
the content they actually teach. But teachers must also understand how students
learn, be aware of specific difficulties, and consider means to guide students toward
understanding. Unaided, we gain skill intuitively, by observing our own teachers
and by experience. Teachers below the university level receive specific instruction
in teaching—this is, after all, their profession—and this book will improve that
instruction where statistics is concerned. Teachers at the university level consider
themselves first of all mathematicians or psychologists or statisticians and are
sometimes slow to welcome pedagogical wisdom from other sources. This is folly,
though a folly typical of professionals everywhere. I have learned a great deal from
some of the editors and authors of this book in the past, and yet more from reading
this volume.

Second, this book is timely because data-oriented statistics has at last moved into
the mainstream of mathematics instruction. In the United States, working with data
is now an accepted strand in school mathematics curricula, a popular upper-
secondary Advanced Placement syllabus adds a full treatment of inference, and
enrollment in university statistics courses continues to increase. (Indeed, statistics is
almost the only subject taught by university mathematics departments that is
growing.) Similar trends, particularly in school mathematics, are evident in other
nations. The title of this volume, with its emphasis on “statistical literacy, reasoning,
and thinking” reflects the acceptance of statistics as a mainstream subject rather than
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a technical specialty. If some degree of statistical literacy is now part of the
equipment of all educated people, then more teachers, and teachers of more varied
backgrounds, must be prepared to help students learn to think statistically. Here at
last is a single source that can inform our preparation.

Finally, statisticians in particular should welcome this book because it is based
on the recognition that statistics, while it is a mathematical science, is not a subfield
of mathematics. Statistics applies mathematical tools to illuminate its own subject
matter. There are core statistical ideas—think of strategies for exploratory data
analysis and the distinction between observational and experimental studies with the
related issue of establishing causation—that are not mathematical in nature.
Speaking broadly, as long as “statistics education” as a professional field was
considered a subfield of “mathematics education,” it was in fact primarily the study
of learning probability ideas. Understanding that statistics is not just mathematics is
giving rise to a new field of study, closely related to mathematics education but not
identical to it. The editors and authors of this volume are leaders in this new field. It
is striking that the chapters in this book concern reasoning about data more than
about chance. Data analysis, variation in data and its description by distributions,
sampling, and the difficult notion of a sampling distribution are among the topics
receiving detailed study.

It is not often that a book serves to synthesize an emerging field of study while
at the same time meeting clear practical needs. I am confident that The Challenge of
Developing Statistical Literacy, Reasoning, and Thinking will be seen as a classic.
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Preface

Over the past decade there has been an increasingly strong call for statistics
education to focus on statistical literacy, statistical reasoning, and statistical
thinking. Our goal in creating this book is to provide a useful resource for educators
and researchers interested in helping students at all educational levels to develop
these cognitive processes and learning outcomes. This book includes cutting-edge
research on teaching and learning statistics, along with specific pedagogical
implications. We designed the book for academic audiences interested in statistics
education as well as for teachers, curriculum writers, and technology developers.

The events leading to the writing of this book began at the Fifth International
Conferences on Teaching Statistics (ICOTS-5), held in 1998 in Singapore. We
realized then that there are no consistent definitions for the often stated learning
goals of statistical reasoning, thinking, and literacy. In light of the rapid growth of
statistics education at all levels, and the increasing use of these terms, we realized
that it was important to clearly define and distinguish between them in order to
facilitate communication as well as the development of instructional materials and
educational research.

A small, focused conference bringing together an international group of
researchers interested in these topics appeared to be an important next step in
clarifying the terms, connecting researchers working in this area, and identifying
ways to move the field forward together. The first International Research Forum on
Statistical Reasoning, Thinking, and Literacy (SRTL-1) was held in Israel in 1999 to
address these needs. Due to the success of SRTL-1 and the strong feeling that this
type of forum should be repeated, SRTL-2 was held in 2001 in Australia, this time
with a focus on different types of statistical reasoning. Many of the papers from
these first two forums have led to chapters in this book. The forums continue to be
offered every two years, with SRTL-3 held in the USA in 2003, as interest and
research in this area steadily increase.
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PREFACE

To get the most out of this book, readers may find the following points useful:

• Chapter 1 may be a good starting point. It offers preliminary definitions and
distinctions for statistical literacy, reasoning, and thinking. It also describes
some of the unique issues addressed by each chapter to help readers in their
journey within the book.

• The first part of this book (Chapters 2 through 5) is a comprehensive
overview of statistical literacy, reasoning, and thinking from historical,
psychological, and educational perspectives. In addition, cognitive models of
development in statistical reasoning are examined. Readers who wish to
examine the theoretical foundations upon which the individual studies in
subsequent parts are based are referred to these chapters.

• Many chapters that focus on a particular type of statistical reasoning follow a
unified structure, starting with a description of the type of reasoning studied
and ending with key practical implications related to instruction, assessment,
and research. Readers can examine these sections to quickly determine the
chapter’s contents.

• The closing chapter (Chapter 17) describes the current state of statistics
education research and its uniqueness as a discipline. It offers a summary of
issues and challenges raised by chapters in this book and presents
implications for teaching and assessing students.

The seventeen chapters in this volume by no means exhaust all issues related to
the development of statistical literacy, reasoning, and thinking. Yet, taken as a
whole, the chapters constitute a rich resource summarizing current research, theory,
and practical suggestions related to these topics. We hope that this volume will
contribute to and stimulate the scholarly discourse within the statistics education
community, and that in coming years additional publications will more closely
examine the many issues and challenges raised.

A project of this magnitude would have been impossible without the help of
numerous individuals and organizations. First and most importantly, we would like
to thank our many contributors, who remained focused on the goal of sharing their
experiences and insights with the educational community while enduring multiple
review cycles and editing demands. Their enthusiasm, support, and friendship are
valuable to us and have made this long process easier to complete.

Many thanks go to Kibbutz Be’eri (Israel), the University of New England
(Australia), and the University of Nebraska–Lincoln (USA) for hosting and
supporting the three SRTL Research Forums in 1999, 2001, and 2003. These
meetings, which we co-chaired, informed our work as well as the writings of some
of many contributors to this volume. In addition, numerous organizations and
institutions helped sponsor these forums: the University of Minnesota (USA), the
Weizmann Institute of Science (Israel), the International Association on Statistics
Education (IASE), the American Statistical Association (ASA) Section on Statistics
Education, and Vanderbilt University. This funding has been pivotal in enabling us
to sustain our extended effort through the years it took to complete this project.
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PREFACE

We are grateful to Kluwer Academic Publishers for providing a publishing
venue for this book, and to Michel Lokhorst, the humanities and social sciences
publishing editor, who skillfully managed the publication on their behalf. We
appreciate the support received from the University of Minnesota (USA) and the
University of Haifa (Israel) for copyediting and formatting this volume. We are
especially grateful for the contributions of our copy editor, Christianne Thillen, as
well as Ann Ooms and Michelle Everson, who under a tight production schedule
diligently and ably worked to prepare this book for publication.

Lastly, many thanks go to our spouses, Hava Ben-Zvi and Michael Luxenberg,
and to our children—Noa, Nir, Dagan, and Michal Ben-Zvi, and Harlan and
Rebecca Luxenberg. They have been our primary sources of energy and support.

Dani Ben-Zvi1 and Joan Garfield2

University of Haifa, Israel1 and University of Minnesota, USA2
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