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Foreword

In Science Education and Student Diversity, Okhee Lee and Aurolyn Luykx
have achieved a comprehensive and authoritative treatment of all aspects
of the topic: policy, conceptual frameworks, student characteristics, instruc-
tion, curricula, assessment, teacher preparation and professional develop-
ment, school organization, and the relationships of science education to
families, home environments, and communities of diverse students. It is
difficult to imagine any serious educator of our time who will not be grate-
ful for a reading of this book. The authors have gathered all the facts, given
us a calm and convincing critique of our state of knowledge and prac-
tice, and drawn wise conclusions as to where and how our knowledge can
further grow.

This book takes on even greater importance from the context of its
creation. The authors headed a team of scholars from several research
institutions, collaborating through programs of CREDE, the Center for
Research on Education, Diversity & Excellence, now located at the Uni-
versity of California, Berkeley. From 1996 through 2004, CREDE was the
national research center of the U.S. Department of Education, concerned
with research and development of effective educational programs for stu-
dents of diverse languages, races, cultures, economic strata, and geogra-
phies – those students placed at risk of failure in schools by traditional
programs designed for mainstream society. CREDE’s 40 research projects
(and 80 affiliated researchers) spanned the United States, from Hawaii
to Florida, from Alaska to Providence, studying students of every major
linguistic and cultural group. Our purpose and our achievement was to
understand clearly issues of local and specific variation and to discern the
underlying principles that can guide effective program design.

In the last two years of our national center work, synthesis of research
results was a central focus. The authors of this volume led CREDE’s syn-
thesis team on Science Education and Diversity. They joined other sister

vii
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viii Foreword

synthesis teams,1 each focused on specific topical domains of diversity and
education.2 Their purpose was to assemble and synthesize the domain’s
research evidence and to present it with two foci: what we know now and
what we need to know next, so that clarification of the research literature
can guide future inquiry.

The universe of knowledge addressed by the synthesis scholars was
international. Though the preponderance of published research comes
from the United States, issues of societal diversity are now global.
Researchers in many nations are informing one another across borders
and populations. The corpus of research reports is also heavily weighted
with authors affiliated with CREDE. That “accident” is certainly due to
the excellence of their work, but also to the good fortune of the gener-
ous funding available to CREDE. We were blessed with disproportionate
resources as compared with our other colleagues. Because education-and-
diversity research was for decades of little interest to mainstream edu-
cators and researchers, funding was meager and interest in the topic was
slight. CREDE existed in that brief historical period when diversity research
bobbed up in national policy concerns. There is no longer a national
research center concerned with diversity, even though diversity of our pop-
ulation continues to grow, and the achievement gap between mainstream
students and those placed at risk continues.

To assure that all pertinent research was considered in our syntheses,
each team was balanced in two dimensions: CREDE- and non-CREDE–
affiliated scholars, and diversity and mainstream scholars. The latter bal-
ancing was strategic. Since diversity research began in the 1960s, little atten-
tion has been paid by mainstream researchers, even in the same domain;
and insufficient attention to mainstream research has been paid by diver-
sity researchers. As with two circulating pools in the same lake, little mutual
influence was exerted. Our synthesis teams were (metaphorically) locked
in the same room for two years and not let out until they had synthesized.
The results have been a uniquely rich set of reports.

Our hope is that this volume (and its sister reports) will be of interest to
all researchers and policymakers in each domain. In the last six years, edu-
cational policy has heavily emphasized research-based practice. All readers
of this book surely welcome that emphasis, while regretting that research
on culturally and linguistically diverse students is rarely considered in cur-
rent federal interpretations. In the resulting one-size-fits-all policy climate,

1 Professor Yolanda Padron at the University of Houston provided the organization and
coordination of the synthesis teams.

2 The synthesis teams and their reports are discussed later in this Foreword. During the time
of our planning, the synthesis of research in mathematics and diversity education was being
organized separately by NCISLA, the National Center for Improving Student Learning in
Mathematics and Science (University of Wisconsin, Madison).
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Foreword ix

our goal is to produce an appreciation for how research on and for diverse
students should be the basis for educational practice in a diverse society.

Each synthesis team found a unique state of knowledge in its domain.
The authors of the current volume present a rich bibliography of research,
conducted by many methods and many designs, with a complex field of
findings that illuminate a set of still-to-be-investigated important hypothe-
ses. By contrast, the team synthesizing issues of Professional Development
and Diversity found a wealth of policy speculation and few systematic
studies of variations in preparing teachers for diverse classrooms. Not
every synthesis report is of book length, but in each instance the synthesis
work clarifies and charts a future research agenda.

Likewise, each synthesis team chose a somewhat different filter for inclu-
sion. Overall, our syntheses program adopted one general inclusion rule:
each team discusses the best available research in its domain. The inclusion
rules are important to understand in the context of current research-design
dialogue. Federal policy’s recent emphasis on the Randomized Field Trial
(RFT) design was an inevitable corrective to a declining discipline in edu-
cational research. Perhaps the RFT advocates are moderating their initial
rhetorical excesses (“There is RFT and all else is myth”), but in any event
a wiser and more balanced view of design proprieties will emerge, so
that different methods and designs are understood as appropriate for dif-
ferent developmental stages of a domain of inquiry. In that spirit, each
team adopted a different filter of inclusion, depending on the maturity
of the domain. This strategy illuminates the future research agenda, and
indeed suggests the methods appropriate to forward the developmental
progress.

In this volume, Lee and Luykx recognize that science education and
diversity is a relatively new field of inquiry, coming into focus only in the
1990s. Inclusiveness in methods of inquiry was an appropriate decision, as
is their clear-eyed critique of methods and clarity of argument in the field
and in individual studies.

The CREDE synthesis work also exists in a context of domain interrela-
tionships, so that many readers of this volume will find additional levels
of resonance by reading the article-length reports of our other five synthe-
sis teams (Systemic School Reform (Datnow, Lasky, Stringfield, & Teddlie,
2005); Families and Communities (Cooper, Chavira, & Mena, 2005); Pre-
service Teacher Education (Padron, 2005); Educating English Language
Learners (Genesee, Lindholm-Leary, Saunders, & Christian, 2005); and Pro-
fessional Development (Knight & Wiseman, 2005)), as well as the article-
length version of the present volume (Lee, 2005).

A fine example of these domain interrelationships is Lee and Luykx’s
discussion of science education as an arena for the development of English
language competence. The latter is the specific focus of the first volume in
the Cambridge University Press series reporting CREDE’s synthesis work
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x Foreword

(Genesee, Lindholm-Leary, Saunders, & Christian, 2006).3 Research indi-
cates that the subject matter of science has rich potential as a setting for
English language learning and that the techniques of sheltered instruction
(reviewed in Genesee et al., 2006) offer illumination for teachers of science
who wish to stimulate the learning of English. Similarly, the understanding
of language learning and science instruction can inform those with a par-
ticular interest in systemic reform for schools with diverse student bodies.

CREDE’s purpose was also to discern the underlying principles that can
guide effective program design for diverse students. Built into CREDE’s
research design was the investigation of a set of principles extracted from
previous research and development literature, which characterize success-
ful educational programs for diversity. These principles were explored in
all our research, to achieve a deep understanding of their dynamics and
how they are expressed in diverse cultures. In our latest research pro-
gram, these standards have been fully enacted at a programmatic level, and
their effects measured against student achievement (e.g., Doherty, Hilberg,
Epaloose, & Tharp, 2002; Doherty, Hilberg, Pinal, & Tharp, 2002; Doherty,
Hilberg, & Tharp, 2003; Doherty & Pinal, 2004; Estrada, 2004).

We describe these principles as Standards for Effective Pedagogy (Tharp,
Estrada, Dalton, & Yamauchi, 2000):
� I: Teachers and Students Producing Together (Joint Productive Activ-

ity). Facilitate learning through joint productive activity among teacher and
students.

� II: Developing Language and Literacy Across the Curriculum. Develop
competence in the language(s) of instruction and of the disciplines throughout
the day.

� III: Making Meaning – Contextualizing School in Students’ Lives. Embed
instruction in the interests, experiences, and skills of students’ families and
communities.

� IV: Teaching Complex Thinking. Challenge students toward cognitive com-
plexity.

� V: Teaching through Instructional Conversation. Engage students through
dialogue.

Of course, these standards must be enacted within specific domains, con-
tent, and instructional goals. Readers familiar with the Effective Pedagogy
Standards will find their understanding deepened by reading Science Edu-
cation and Student Diversity, or indeed any of the other synthesis reports. In
the learning of English, the learning of science, the learning to teach – there
must finally be content pedagogy, in which the basic sociocultural human
relationships of pedagogy are conditioned by the structures of knowledge

3 Cambridge University Press will publish book-length versions of some of the other reports
in this series.
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Foreword xi

present in each discipline. This interplay of levels of abstraction offers
unparalleled intellectual stimulation and clear opportunities for further
investigation of how we can draw ever closer to the goal of teaching all
students.

In Science Education and Student Diversity, Lee and Luykx have held up
a finely ground mirror, in which educators and researchers can see clearly
our many achievements in learning how to bring young people of diverse
backgrounds into an understanding and practice of science. Much of what
we see here will make us proud. The authors serve us equally well by
reminding us of what we still must discover, and how to do it.

Roland G. Tharp
Senior Scientist, Center for Research on Education,

Diversity & Excellence
Research Professor, University of California, Berkeley
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