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BOOK REVIEW

focusing on nanotechnology. Ten other scientists and educators contribute to various chapters.
Nanoscience Education, Workforce Training, and K-12 Resources
The book is divided into ﬁve sections. The ﬁrst section,
Judith Light Feather and Miguel F. Aznar
ISBN: 978-1-4200-5394-4
Foundations,
begins with a typical introduction describing
CRC Press
340 pages
nanotechnology with a justiﬁcation of why young students
2011
should learn about it. This material will be familiar to most
nanotechnology educators. The second chapter was perhaps the most interesting to me because it focuses not just
Consider your responses to any of these questions.
on nanotechnology education but the policy of U.S. educaI’m a high school teacher who wants to add nanotion in general. The chapter’s ﬁrst subheading describes the
technology to my curriculum. What’s out there that
situation succinctly: “The complexity of our education sysI can use? I don’t have time to reinvent the wheel.
tem is not easily penetrated.” It describes the roles of difMy NSF nanotech research proposal needs a
ferent federal, state and local government agencies at the
broader impacts statement. I think my research ﬁeld
K-12 andto:
university levels and education funding sources.
Delivered
by
Ingenta
could be adapted to be a lesson for a middle school
The authors clearly express the frustration that many eduGuest
User
science class. Has anybody tried my idea before? I
cators feel when trying to introduce new ideas into the
IP : 24.13.83.37
need a teacher to collaborate with because I don’t
educational
system. The third chapter, “Students are ShiftSun,
19
Jun
2011
18:31:59
know anything about teaching young students.
ing the Paradigm,” is a mix of pedagogical studies involvMy college wants to start providing an education for
ing today’s generation of students and a few summaries of
future technicians in nanotechnology ﬁelds. I eduexisting K-12 programs around the world. The programs
cate students for graduate school. Do future techniincluded in chapter 3 are noteworthy because students initicians need to learn different skills?
ated them “from the bottom up,” so to speak. Faculty lookYou may have said the same thing to yourself or a coling for ideas of nanotech education programs should look
league at some point. I have. The response that I received
here as well as in later chapters. The ﬁnal part of the Founwas, “I don’t know. Google it.” After an eighth of a secdations section was a trio of biographies of Richard Feynond, my monitor screen is ﬁlled with four million query
man, Richard Smalley and Leon Lederman, each a Nobel
results. Oh, never mind.
Prize winner in physics, chemistry, and physics, respecTo gain an answer to the above questions and others,
tively. The authors highlight how the Nobel Laureates can
I recommend Judith Light Feather and Miguel Aznar’s
serve as role models for students and teachers. The excerpts
Nanoscience Education, Workforce Training, and K-12
from speeches and biographies illustrate that the scientists
Resources for your bookshelf. Some chapters are worth
were very interested in sharing their knowledge and expereading in their entirety but about half of the book is
riences to promote learning. The biographies are informadevoted to synopses of current nanotechnology programs
tive and provide details that were new to me. While all the
focusing on informal education and outreach, curricula for
information in the Foundations section is worth reading, its
students in kindergarten through high school and training
central theme was not clearly presented.
programs at community and technical colleges. Programs
Section II, Teaching Nanotechnology, introduces the
within the United States receive the most attention but
reader to a series of questions about technology know as
the book does describe programs in other countries. The
ICE-9 (Identity, Change and Evaluation). These are quesauthors provide ample citations and a detailed table of contions to ask students. Answering these questions requires
tents, listing the title of each program synopsis. It is up
knowledge of nanotechnology and encourages students to
to date, easy to read and reasonably priced ($49.95 retail).
draw from their own experiences using all types of techBrief biographies of the authors describe their extensive
nology. In addition, students must think critically to arrive
experiences in national and international education efforts
at their answers. To make chapters more interesting and
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show how the ICE-9 model can be applied, the authors
existing workshops, online activities and networks of
use ﬁctional microbivores, nanobots which target bacteria
nanotechnology educators, what do you do next? For
and viruses in the human body, as an effective example
science teachers, the most immediate concern is how to
which kept my attention throughout the section. Games,
include nanotechnology in class lessons while still meetgroup activities, writing assignments and pedagogical teching the all-important state education guidelines and stanniques are included to illustrate how teachers can impledards. The authors describe how nanotechnology activities
ment the ICE-9 model. Although I have not used this
can address these requirements and they explain efforts
approach myself, the questions students consider when
underway to change the standards so that nanotechnology
working within the ICE-9 framework appear to be thought
can be more easily integrated into K-12 curricula. This
provoking and likely to keep them engaged. Questions
is followed by summaries of new policy initiatives and
include, “Where does nanotechnology come from?” and
legislation introduced during the past year. These are less
“What are its costs and beneﬁts?” All of section II is
useful to readers since the rapidly changing U.S. politidevoted to exploring each ICE-9 question.
cal landscape will greatly change or eliminate much of
The next section includes short overviews of K-12 outthe proposed legislative bills. The next chapter contains a
reach programs, including centers and networks which
few general ideas for helping teachers add nanotechnology
provide informal learning to the public, teacher training
to their classes, such as education-grade STM and AFM
programs, nanotechnology technician degrees and certiﬁinstruments, online seminars for teachers and educationcations, and a separate chapter devoted to these types of
themed events such as National Lab Day. The last chapter
programs found outside the U.S. At 130 pages, this portion
provides stories to emphasize that promoting nanotechnolof the book provides the most value to readers interested
ogy education do not only happen through major legislain learning what other educators are developing. Reading
tion (the “top down” approach) but also from the “bottom
these overviews can help spark ideas for new programs,
up”—teachers taking the initiative to create their own textprovide ways for educators to collaborate with each other
books, communities improving their own schools and other
and publicize opportunities for educators to get involved
local efforts that demonstrate effective curriculum reform
in existing programs.
and improvement. Examples are drawn from the United
A few criticisms do not signiﬁcantly diminish the useStates and Taiwan.
Delivered
to: interested in learning “what’s out there”
fulness of this section. An unavoidable drawback
to such by Ingenta
JNE readers
Guest
User
an up-to-date listing of programs is that many citations
in the world of K-12, technical training certiﬁcation and
IP : 24.13.83.37
reference web pages which can be transitory, especially
if
informal education will ﬁnd this book to be a valuable
Sun,
18:31:59
the grant for the program expires. It is unlikely
that19
allJun
the 2011
resource.
Individual chapters which explain the current
web links will be active in ﬁve years, making this text less
state of education policy in the U.S. and how the current
useful over time. A few summaries are only one or two
generation of students best learn (or don’t learn) science
sentences long, leaving me wishing for more details. Even
are informative as well.
in those cases, citations are provided if I am inclined to
learn more. Not all the outreach programs and curriculum
projects are found in the book’s index. These omissions are
Kurt Winkelmann
somewhat ameliorated by the appearance of all programs
and projects within the table of contents.
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lent conclusion to this book. Having learned about
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