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In 1996, the National Academies
published the National Science Educa-
tion Standards (the Standards) for
grades K-12.  This effort responded to a
call from our nation’s 50 governors who
requested that standards be developed
as an important step in improving
science education in the United States.
Since then, the National Academies
have established the Center for Science,
Mathematics, and Engineering Educa-
tion and published reports designed to
help school districts and others assure
that all K-12 students achieve the level
of science understanding defined by the
Standards. Most of the states have in
turn developed their own science
education standards guided by the
national framework.

This report by the Committee on
Developing the Capacity for Selecting
Effective Instructional Materials is
addressed to school districts, school
district administrators, individual
schools, school administrators, teach-
ers, scientists, school boards, parents,
and the community at large. It provides
a tested procedure for the evaluation

and selection of K-12 science instruc-
tional materials that is consistent with
state and/or national standards and
thereby supports the learning of science
by all students. The first section of the
report contains background information
about curricula and current selection
procedures, including the review and
selection efforts of other institutions.
After describing its own processes, the
Committee presents a “Guide to Select-
ing Instructional Materials,” which has
been designed to assist local school
districts in training evaluators and
carrying out an effective review and
selection process.

School personnel across America are
seeking concrete guidance in the
difficult task of identifying instructional
materials that provide opportunities for
students to learn the types of science
content described in the Standards.  The
variety of science instructional materials
available is daunting and the quality is
uneven, making the tasks of evaluation
and selection challenging.  But an
intelligent choice is essential to achieve
the important goal of improved science
education for all Americans.

Preface
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R E L AT I O N S H I P  T O  A C H I E V I N G  K - 1 2  S C I E N C E  S TA N D A R D S 3

The goal of the Committee on Develop-
ing the Capacity for Selecting Effective
Instructional Materials (“the Commit-
tee”) was to produce a tested standards-
based instrument that would be helpful
to people who select instructional
materials for use in the science class-
room.  In so doing, the Committee was
responding to the request of teachers
for instructional materials that would
enable them to teach science using a
standards-based approach.  Without
these standards, many teachers will
continue to teach science as they have
in the past, and the efforts to increase
student achievement will falter.

The Committee recognized early on
that the selection instrument would
have to be flexible in order to accommo-
date both national and state standards,
as well as the diversity of standards and
interests involved in decision making at
the local level, including teachers,
principals, science supervisors, parents,
scientists, and school board members.
Consequently, the selection instrument,

which begins on page 41 of this report
as the Guide to Selecting Instructional
Materials, has been designed for use
with whatever standards have been
adopted by the relevant school district.

BACKGROUND

The importance of science education
has been discussed in depth in tens if
not hundreds of professional and popu-
lar articles and books, including the
National Science Education Standards
(NRC, 1996) and Benchmarks for Science
Literacy (AAAS, 1993).  These discus-
sions reflect two fundamental conclu-
sions.  First, a basic understanding of
science is vital for everyone, because
science and technology have become
relevant to enterprises as varied as
business, agriculture, manufacturing,
law, and government, and they have a
profound impact on many contemporary
personal, social, and political issues.
Second, the security and economy of the

1
The Relationship of Instructional

Materials to Achieving K-12
Science Standards
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4 S E L E C T I N G  I N S T R U C T I O N A L  M AT E R I A L S

nation will depend on generating a
sufficient number of well-trained scien-
tists and engineers.  Thus, science
education in U.S. schools must be
effective for all students, encouraging
talent and interest wherever it is found
(NSB, 1998, 1999).

A Nation At Risk (NCEE, 1983)
challenged our country to improve
science education for all students.
While we have made some progress,
much work remains.  The Third Inter-
national Mathematics and Science Study
(TIMSS) showed clearly that while
American elementary school students
perform well in comparison to their
foreign counterparts, their performance
steadily declines in middle and high
school (NCES, 1998a; Schmidt,
McKnight, and Raizen, 1997; Schmidt
and McKnight, 1998; NSB, 1998)   Re-
search associated with the TIMSS
project found that many science text-
books in use in the United States em-
phasize breadth of coverage at the
expense of deep understanding of
fundamental scientific concepts
(Schmidt et al., 1997; Schmidt and
McKnight 1998).  Even if the TIMSS
data and interpretation are flawed in
some respects—as some have argued
(Rotberg, 1998; as referenced in
Schmidt and McKnight, 1998)— we
should take them as a serious challenge
as we continue our efforts to improve
instruction and performance.

SCIENCE EDUCATION STANDARDS

The publication of the National
Science Education Standards, abbrevi-
ated in this report as Standards (NRC,
1996), represents the core initiating
element in the National Academies’
response to the challenge of changing
and improving science education in the
United States.  Complementary and
consistent activities are ongoing at the
American Association for the Advance-
ment of Science under the title Project
2061 (AAAS, 1989, 1993).

The Standards (NRC, 1996) and
Benchmarks for Science Literacy (AAAS,
1993) were developed to provide goals
for the entire nation.  They implicitly
recognize that U.S. educational policy is
made and implemented locally in the
states and school districts.  It is expected
that, depending on local interests and
needs, diverse routes will be taken to
reach the goals of the standards.  Never-
theless, national standards are impor-
tant if all children are to experience
successful science instruction.  Cur-
rently, there is enormous local variabil-
ity in the quality and quantity of science
programs.  In 1996, for example, 41% of
eighth grade students in North Dakota
met or exceeded the national Goals 2000
proficiency performance standards in
science, while only 5% and 20% of eighth
grade students in the District of Columbia
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less, without a continuing effort to bring
state or national standards into the
classroom, even those school systems
poised to reform can fail to accomplish
change.  For example, although 66% of
public school principals have stated that
they require application of standards in
science lessons (NEGP, 1998), data
indicate that teachers rarely adhere to
the standards’ recommendations
(NCES, 1998a).  Data from earlier
initiatives to improve science teaching
suggest that teachers often do not
receive the needed intellectual, finan-
cial, and administrative support for new
initiatives (Bybee, 1996, 1997;
Hutchinson and Huberman, 1993).

The development of the Standards
took into account various factors that
contribute to the ineffectiveness of
current science education.  These
include excessively broad curricula with
no time to cover topics in depth; absence
of hands-on participation in science
experiments; the didacticism of much
science education; the absence of
inquiry-based instruction; poor initial
and continuing teacher education in
science and science teaching; inad-
equate provision of necessary materials
and equipment; and the poor quality of
many available teaching materials,
especially textbooks.  Hundreds of
teachers, scientists, school administra-
tors, educational researchers, and
others participated in the development,

 Throughout this report the following
conventions are used to address the
variety of “standards” for science
education:  The National Science
Education Standards are referred to
as Standards (with a capital “S”) and
the Benchmarks for Science Lit-
eracy are referred to as Benchmarks.
These two documents are referred to
as national standards—both being
intended to provide guidance nationally
and being largely consistent with one
another (AAAS, 1997).  The standards
developed or adopted by states, school
districts, or educational enterprises
such as “America’s Choice” are
referred to as standards (with a lower-
case “s”) or local standards.

and California, respectively, achieved
this level (NCES, 1998b; NEGP, 1998).

Many state governments expressed
support for President George Bush’s
1989 initiatives to establish national
goals for education and responded
favorably to the Standards (Stedman,
1993).  According to the National
Science Board (NSB, 1999) and others
(CCSSO, 1997; Celebuski, 1998), all
states have adopted or are adopting
standards for science education.  While
these differ extensively in content,
breadth, and rigor, the adoption of
standards of some kind by all states
marks a significant advance.  Neverthe-
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6 S E L E C T I N G  I N S T R U C T I O N A L  M AT E R I A L S

drafting, review, and final revisions of
the Standards (NRC, 1996).

Since the publication of the Standards,
the National Research Council has
established the Center for Science,
Mathematics, and Engineering Educa-
tion and has published various reports
designed to help school districts and
others apply the Standards (NRC,
1997b, 1999a,b, forthcoming).  The long-
term goal of these activities is achieving
quality science education for all K-12
students in the United States.

The Standards encourage teachers to
engage students in the process of
scientific inquiry by directing them to
ask questions about the natural world,
design experiments to answer these
questions, interpret the experimental
results, and discuss the results with
their peers.  Such inquiry-based teach-
ing enhances student understanding of
scientific concepts (NRC, forthcoming),
and it is intended to equip all students
with the analytical skills they will need
in the future to interpret the world
around them.  Importantly, although the
Standards stress inquiry-based teaching,
they do not assume that all science can
be learned through an inquiry process,
given the amount and diversity of
scientific concepts that should be
learned.

Besides describing scientific content
to be learned by grades 4, 8, and 12, and
encouraging research-based teaching
methods, the Standards present stan-

dards for school district administrators,
principals, and policy makers, including
local school boards (NRC, 1996).  The
document also contains guidance to help
schools develop effective science educa-
tion programs, specifying a need for:

•  a curriculum design that presents
content at each grade level that is
appropriate in depth and number of
topics covered for the age and previous
educational experience of the students;

• teacher education and continuing
professional development that sup-
port the curriculum and provide
teachers with the skills needed to
teach science with an inquiry-based
approach;

• provision of adequate science materi-
als to all classrooms;

• assessment methods that are consis-
tent with the curricula and provide
reliable methods for evaluation of
student learning and teacher instruc-
tional proficiency;

• parental involvement in understand-
ing the nature of good science pro-
grams and in planning improvements;

• commitment of the community,
including local business, in ways that
demonstrate the relevance of science
to adult life and work; and

• recognition by local and state school
administrators and boards of the vital
importance of an understanding of
science and technology for the future
success of children.

Selecting Instructional Materials: A Guide for K-12 Science

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/9607


R E L AT I O N S H I P  T O  A C H I E V I N G  K - 1 2  S C I E N C E  S TA N D A R D S 7

Some of these elements have been
further addressed in detailed reports by
the National Research Council and
others (Bybee, 1996, 1997; NRC, 1997a,b).

Finally, for science teaching programs
to achieve the goals of the Standards,
teachers and students will require
access to instructional materials that are
accurate in science content, clear in
their presentation of scientific concepts
and processes, appropriate for the age
of the children who will use them, and
suitable for the local community, as well
as consistent with the aims of the
Standards.  This report deals with this
issue.

INSTRUCTIONAL MATERIALS

Instructional materials for K-12
school science include textbooks,
laboratory manuals, other books about
scientific matters, kits, software, CDs,
and other multimedia materials, such as
videos, that provide equipment and
materials for specific inquiry-based
lessons.  Not only are these materials a
primary source of classroom science
learning, but because the professional
development for teachers is often
structured around instructional materi-
als, they also play a profound role in the
education of teachers.  Thus, to achieve
the learning goals of the Standards or
Benchmarks, students and teachers

must be provided with instructional
materials that reflect these standards.
Moreover, teachers will be more likely
to provide the requisite classroom
experiences if professional development
programs provided by school systems
are grounded in standards-based in-
structional materials.  For these rea-
sons, the selection of instructional
materials that reflect the learning goals
of the standards is a central issue.  This
is no simple task, since schools and
school districts must select from among
the broad array of materials produced
by U.S. publishers.  As documented in
the TIMSS project, many instructional
materials used for teaching science in
the United States emphasize breadth of
coverage at the expense of a deep
understanding of fundamental scientific
concepts (Schmidt et al., 1997).

Ultimately, teachers decide what to
teach in the classroom, and many
teachers—especially elementary school
teachers—base their lesson plans on the
class textbook and on other instruc-
tional materials rather than on the
“intended” curriculum specified by
official policies (Woodward and Elliot,
1990). In 1991, Horizon Research, Inc,
surveyed 930 past winners of the Presi-
dential Award for Excellence in Math-
ematics and Science Teaching
(PAEMST), comparing them with a
random national sample of 2,065
elementary math and science teachers.
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PAEMST teachers rely far less than
their peers do on textbooks in their
teaching.  Only 17% of presidential
award-winning science teachers of
grades 1-6 said they consider textbooks
a “major influence” on what they teach.
By contrast, 59% of the national sample
of science teachers overall felt that way
(Weiss, 1991).  Thus, instructional
materials play an unexpectedly impor-
tant role in education: when the materi-
als align with the standards, teachers
are more likely to attend to the
standard’s goals; when they align poorly,
teacher goals will diverge from those of
the standards.

Another important effect on what
teachers teach arises from assessment
practices.  Statewide assessments can
dictate much of what teachers teach.
Not surprisingly, teachers want instruc-
tional materials that can help them
prepare students for mandated assess-
ments.  “Assessment of student perfor-
mance exerts extraordinary influence
on the lives of children and their fami-
lies and on every level of the education
system” (Stern, 1999), including the
selection of instructional materials.  The
approaches to science education in the
Standards stress classroom assessment
as a critical component of instruction.
Such assessments are needed by the
teacher in order to identify what the
students have learned and not learned,

thereby informing the subsequent
instructional topics and processes.
However, statewide assessments gener-
ally have a different purpose.  They are
designed to measure what a student has
learned at a given point in time.  More-
over, the dependence of the tests on a
multiple-choice format tends to put a
premium on memorized and isolated
facts in comparison to understanding of
science concepts.  For example, in a
1994 study of assessments in 17 states
that test science achievement, only 7
states’ assessments were found to
include items designed to measure
conceptual understanding and applica-
tion, and 15 of the state tests primarily
focused on basic skills measured by
multiple choice items (CPRE, 1996).
Teachers, principals, school district
administrators, and parents may ques-
tion whether instructional materials that
are aligned with standards will enable
students to do well on the statewide
assessments.

In addition, instructional materials
affect teaching indirectly by influencing
the greater community.  For instance,
parents use the content of the student
materials or textbooks to examine what
their children are learning.  Often the
sole link to the classroom, these materi-
als can determine whether parents
support or object to the school science
programs.
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Procedures for Selecting
Instructional Materials in Public
Schools

There is a great deal of variation from
state to state with respect to the statutes,
policies, regulations, and resources
governing local K-12 education and the
selection of instructional materials.
Some states mandate that state adoption
guides, recommended lists, or state
standards be considered; and political
issues sometimes affect the develop-
ment and enforcement of state policies.
Ultimately, however, the local level is
where the final decisions are made
about which science instructional
materials will make it into the classroom.

According to information gathered by
the Council of Chief State School Offic-
ers, 13 states specify that the state will
determine which instructional materials
may be used or that the state will
publish a list of materials from which
local school districts may choose.  In
another 8 states, state authorities
recommend materials, but the selection
is actually carried out by the local
districts.  In all of these states but one
(Idaho, where districts are restricted by
law and must choose only state-
approved materials), districts can
choose other materials by following a
waiver process (CCSSO, 1997).  In
California, for example, a school district
can seek approval from the state board
of education to spend state instructional

material allocations on materials not on
the state adoption list (IMF, 1989).

State adoption lists influence the
education of many U.S. students; the
adoption list in California alone represents
10% of the textbook market nationwide, or
5.6 million public school students
(CBEDS, 1997).  Consequently, adoption
or recommendation is, for publishers of
instructional materials, a high-stakes
make-or-break business that provides
access to large markets.  This is especially
true in the largest adoption states—
California, Texas, and Florida—which
together represent 20% of the national
textbook market (Wheeler, 1999b).

Competition for adoption or recom-
mendation causes publishers to adopt
cost-saving measures by publishing a
single textbook that is acceptable in
several states (Tyson, 1997).  To do so,
textbook publishers often sacrifice
quality for quantity by covering multiple
curricula (many of which are broad to
begin with), thereby sacrificing depth
for breadth (Tyson, 1997).  As outlined
in A Splintered Vision: An Investigation
of U.S. Science and Mathematics Educa-
tion (Schmidt et al., 1997), such materi-
als tend to emphasize scientific vocabu-
lary at the expense of the acquisition of
fundamental understanding of scientific
concepts.

State and local selection procedures
for instructional materials may require
vendors to make formal presentations
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and provide multiple samples of their
wares, as well as professional develop-
ment for teachers if the materials are
chosen.  Small vendors often lack the
resources to provide such services and
are therefore virtually excluded from
consideration.  However, small suppliers
may offer quality science instructional
materials.  The effect of these practices
is to limit the availability of materials
that could substantially contribute to
attaining the learning goals.

Common Considerations in the
Local Selection of Science
Instructional Materials

In the 29 states where there are no
state-level policies for selection or
recommendation of instructional materi-
als, the challenge of finding appropriate
instructional materials falls entirely on
individual districts or schools.  Local
school districts may receive some
assistance from the state educational
authorities.  The amount and kind of
support, which varies from state to
state, may include technical support
from state science supervisors or state
science consultants, who bring varying
degrees of science content expertise to
the selection.  In comparison to state
selection committees, the district or
individual school selection committees
may be less familiar with standards, and
they often lack sufficient human and
financial resources for establishing a

well-informed and thorough selection
procedure.

In these 29 states, publishers play a
lesser role.  Those charged with making
selections can make use of various
publications that describe and, in some
cases, evaluate instructional materials.
Among these are the guides published
by the National Science Resources
Center (NSRC, 1996, 1998), Project 2061
(Roseman, Kesidou, and Stern, 1997;
Roseman, 1997a,b; Kesidou, 1999; AAAS,
forthcoming a,b,c); and the National
Science Foundation (NSF, 1997).

Just as there is great variation across
states regarding the policies and prac-
tices for selecting science instructional
materials, each local context is different
in terms of culture, capacity, and pro-
cess.  Nevertheless, there are several
issues that arise repeatedly during local
decision making:

• What is the budget for the review and
selection process?

• From whom can the committee obtain
current information about expenditures
for such items as instructional materi-
als and professional development?

• What student performance and
enrollment data are currently avail-
able? From whom can the committee
get additional data?

• Does the district have in place the
facilities and systems to support a
standards-based science program?
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• Who will be responsible for facilitat-
ing the instructional materials review
and selection process?

• Who will comprise the review and
selection committee(s)? How will they
be chosen?

• How will the review and selection
committee members be prepared for
their task?

• How will the review and selection
committee(s) function? How will
decisions be made? How and by
whom will the final recommendations
be made?

• What will be the role of district
administrators? What degree of
influence will district personnel have
on the selection process?

• How will a list of vendors be generated?
• What materials and information will

be solicited from the vendors?
• What other sources of information

will be provided to the committee(s)?
• What are the district’s standards or

learning goals? Are they widely
accepted and in use?

• Are the current instructional materi-
als aligned to the standards? Are they
being used?

Procedures for Selecting
Instructional Materials in Private
Schools

In the United States there are a
variety of schools other than those
administered by local public school

systems; these include parochial
schools, independent schools, nationally
administered public schools run by for-
profit organizations (e.g., the Edison
Project Schools), and a growing number
of public charter schools.  Informal
inquiries have revealed selection proce-
dures that range from school-wide
coherent policies, to departmental
committees, to selection by individual
teachers.

The Edison Project, for example,
selects materials centrally and the same
materials are used in all its schools
(currently 24,000 students in 50 schools
in 12 states).  The selection process is
initiated by setting curriculum stan-
dards and objectives with the advice of
consulting groups.  Their science
standards are described as a synthesis
of the Standards and Benchmarks.
Instructional materials are then evalu-
ated with reference to the standards.
Among the issues considered are
(1) how well the materials will support
the teachers and (2) evidence that the
materials (or program) actually works.
The Edison Project reports that there
are insufficient studies on science
learning to help very much with evalua-
tion of efficacy (Chubb, 1999).

An urban, independent elementary
school that emphasizes its science
program reported that a science depart-
ment committee first defines the cur-
riculum and then selects texts or kits
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that dovetail with the curriculum.  It is
generally assumed that a single text or
multigrade program will not be adequate;
rather, a main text and supplementary
materials are chosen.  Additional consid-
erations include (James, 1999):

• Will the materials support the scope
and sequence of the curriculum?

• Do the materials consider the history
of the scientific discipline?

• Are supplementary readings provided
at multiple reading levels so that both
advanced and learning-disabled
students can find appropriate readings?

• Are meaningful projects and investi-
gations embedded in the text?

An urban, independent high school
reports that departments and teachers
have a great deal of independence in
instructional material selection.  The
teacher who will use the materials
makes the final decision.  The first step
is to consider the topics to be covered.
This is based on a prior departmental
consideration of Standards and Bench-
marks and definition of the skills to be
acquired before graduation.  Then
materials—generally textbooks—are
inspected for their match to the topics.
Materials for inspection are obtained
from publishers and also by visiting a
local university’s education library.
Additional considerations include:

• Does the text make it possible for the
teacher to choose the order in which
topics are presented?

• Is the material clearly written?
• Are laboratory exercises included in

the book itself?
• How challenging is the material?

Selected materials are presented to
other teachers in the department for
inspection and comments before the
teacher decides on a textbook
(McArthur Parker, 1999).

Common Issues Arising During
Selection

When selecting science instructional
materials, certain problematic situations
are common, examples of which are
described below.

• Publishers typically claim that their
science instructional materials are
standards-based.  Because this may
not always be true, evaluators need to
establish the reliability of such claims
(Kesidou, 1999).

• There are vastly different pedagogical
approaches in science instructional
materials.  Some materials are
designed around an inquiry-style
pedagogy; some emphasize hands-on
materials; and others are textbooks
that may or may not offer materials
for student investigations.  Failure to

Selecting Instructional Materials: A Guide for K-12 Science

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/9607


R E L AT I O N S H I P  T O  A C H I E V I N G  K - 1 2  S C I E N C E  S TA N D A R D S 13

distinguish among these approaches
risks the selection of materials incon-
sistent with district requirements.
Yet, even experienced teachers may
not perceive the goals of the stan-
dards when they occur in innovative
materials (Bush et al., forthcoming).

• Selection committees may choose
materials without recognizing that
their effective classroom use depends
on providing teachers with extensive
professional development in the
pedagogical approach embodied in
the materials.  Such a situation arises,
for example, if the materials represent
an activity-based or inquiry-based
science program, and the teachers
have traditionally depended on
textbooks and didactic lessons (Little,
1993).

• A related issue is the influence of
assessments.  Assessment tools used
in the school district need to be
consistent with the learning goals,
pedagogical approach, and assess-
ments built into the materials (Webb,
1997).

• Financial resources are almost always
an issue.  The amounts budgeted for
instructional materials may not be
sufficient to purchase desirable
materials, and tradeoffs may be
required.  Budget restrictions may
also result in the use of dated, even
inaccurate, materials long after they
should have been set aside.

INSTRUCTIONAL MATERIALS AND
TEACHING

Instructional materials are a primary
source of science learning in the
nation’s classrooms.  In high schools
and middle schools, textbooks are
essential supplements to the limited
amount of material that can reasonably
be presented in the classroom time
available to the teacher.  Packaged
instruments and materials (kits) for
laboratory and hands-on experiences
are an enormous help to busy teachers
at all levels, K-12.  The availability of
excellent instructional materials is
critical for elementary school teachers
who, in spite of minimal formal scientific
education of their own, are called on to
teach a range of scientific concepts from
chemistry to natural history, earth
science, astronomy, and ecology.  The
closer instructional materials adhere to
the goals of state and national stan-
dards, the more likely the teacher is to
succeed in achieving those goals.

The Influence of Instructional
Materials on Professional
Development

Instructional materials influence the
continuing professional development of
teachers in several ways.  For elemen-
tary school teachers, the materials often
provide basic information on content
and pedagogy.  Formal professional
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development for teaching the curricu-
lum may be provided, but it is often brief
and superficial—especially with respect
to the content standards (Massell, Kirst,
and Hoppe, 1997).  Instructional materi-
als are often accompanied by teacher
manuals, which are important resources
for teachers.  If the goal is to teach
according to standards, the quality of
the instructional materials is as impor-
tant to teachers as it is to students.

Because instructional materials
influence curricula, they also affect the
content of professional development
workshops covering the adopted cur-
riculum; in particular, inexperienced
teachers who are preoccupied with the
practicalities of teaching are interested
in workshops directly related to their
lesson plans (Loucks-Horsley, Stiles,
and Hewson, 1996).  Thus, the quality of
the instructional materials will directly
affect the quality of the teaching.

The review of instructional materials
during a selection process, if well
structured, can serve as an important
professional development experience
for participants.  Review processes that
require understanding of the standards
and foster rigorous analysis of the
materials can be powerful learning
experiences (Brearton and Shuttleworth,
1999).  Teachers engaged in such
reviews can develop a better under-
standing of the science content, the
requirements for inquiry-based teach-

ing, and the resources needed for
standards-based science instruction.

THE CRITICAL IMPORTANCE OF
INSTRUCTIONAL MATERIALS

In the United States instructional
materials direct class curriculum and
instruction, define the accuracy of the
science knowledge imparted, influence
professional development of teachers,
and affect the educational roles of
parents.  From the perspective of
promoting standards-based science
education, instructional materials are
critical tools.  Adoption of materials that
promote the learning of important ideas
and skills is then essential if standards-
based education is to become a reality in
the nation’s classrooms.  Such materials
would improve curricula and signifi-
cantly impact daily teaching practices
(Tyson, 1997; Tyson-Bernstein, 1988).

Current selection procedures, par-
ticularly those at the local level, often
lack the capacity to sift systematically
through instructional materials and
identify those that align with the
adopted standards.  Evaluation proce-
dures are needed to encourage evalua-
tors to become knowledgeable about
the standards and use them when
judging instructional materials.  Such
evaluation procedures would, ideally,
also be educational experiences for the
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evaluators.  Teachers and local school
boards can, with the assistance of
knowledgeable scientists, ultimately
build the capacity to judge the materials
themselves.  The task becomes more
formidable as the number and variety of
materials increases in traditional text-
book form, in packaged lessons such as
kits and videos, and now on the
Internet.  At present, the conditions

surrounding materials selection may
lead evaluators to review materials
superficially and choose those that look
attractive, appear to reduce budget
outlays, or simplify teachers’ roles.  For
this reason, building the local capacity
to select instructional materials that
support the goals of state and national
standards is of paramount importance.
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Acknowledging the diversity of ways
schools select instructional materials
and the variety of national, state, and
local standards, the Committee sought
to design a practical and flexible evalua-
tion approach that can be useful across
the nation.

The Committee began its work by
examining related national efforts and
familiarizing itself with the nature of the
task and relevant issues.  The Commit-
tee then established a set of key prin-
ciples to guide the development of an
evaluation tool.  This chapter of the
report describes these aspects of the
Committee’s work.  Chapter 3 “The
Development of a Guide for Evaluating
Instructional Materials” describes the
adopted principles and the process the
Committee used to develop and test an
evaluation tool.  The tool itself is pre-
sented in Chapter 4 as the “Guide to
Selecting Instructional Materials.”

The Committee studied several
national efforts to provide states and
localities with guidance in the review

and selection of K-12 science instruc-
tional materials.  These efforts are
summarized below.  Chapter 5, Contact
Information, and the references provide
information on how to access these
tools.

PROJECT 2061

The American Association for the
Advancement of Science, through its
Project 2061, has developed a tool for
evaluating how well instructional materi-
als are likely to contribute to the attain-
ment of specific learning goals in
science, mathematics, and technology
(Roseman et al., 1997; Roseman,
1997a,b).  Working closely with scien-
tists, mathematicians, educators, and
curriculum developers, the project staff
formulated and tested a procedure for
analyzing curriculum materials that
attends to both content alignment with
standards and instructional design.
Experience with this tool indicates that

2
A Review of National Efforts to
Evaluate Instructional Materials
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it provides consistent results from one
reviewer to another (Kulm and Grier,
1998).  The procedure

(1) uses research-based criteria;
(2) requires extensive training (four days

are recommended to train evaluators
to minimum competency);

(3) demands evidence-based arguments
to support all judgments; and

(4) involves two review teams in the
examination of each material and
subsequent reconciliation of differ-
ences.

The procedure can be applied to a
variety of K-12 materials, ranging from
those that cover a few weeks to several
years of classroom programs (Roseman
et al., 1997; Roseman, 1997a,b).  Al-
though the procedure has been devel-
oped for use with the learning goals in
Benchmarks (AAAS, 1993) and the
Standards (NRC, 1996), it is applicable
to state or district curriculum frame-
works if the learning goals are clearly
articulated.

Project 2061 used a four-step evalua-
tion process: identification of learning
goals, content analysis, instructional
analysis, and summary report (AAAS,
forthcoming c).  The process clustered
its evaluation questions on content
analysis into three groups:

(1) accuracy (examined by scientists
and to be published in Science Books
and Films);

(2) alignment with standards; and
(3) coherence.

Material found to be aligned with
standards is then subjected to the
instructional analysis to determine the
likelihood of students learning the
specific benchmarks and standards that
serve as a basis for the analysis.  The
seven clusters of evaluation questions
(each benchmark-specific) on instruc-
tional analysis are:

(1) providing a sense of purpose;
(2) taking account of student ideas;
(3) engaging students with phenomena;
(4) developing and using scientific

ideas;
(5) promoting student thinking about

phenomena, experiences, and
knowledge;

(6) assessing progress; and
(7) enhancing the learning environment.

Also see “Instructional Analysis” in
Chapter 5.

Project 2061 has applied its analysis
procedure to middle school science
textbooks and will publish a report titled
Middle Grades Science Textbooks: A
Benchmarks-based Evaluation in fall of
1999 (AAAS, forthcoming b).  A report
on the evaluation of middle grades
mathematics programs has also been
published and is available on the Project
2061 website (See Contact Information).
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THE NATIONAL SCIENCE
RESOURCES CENTER

The National Science Resources
Center (NSRC), co-sponsored by the
National Academy of Sciences and the
Smithsonian Institution, collects and
disseminates information about exem-
plary teaching resources; develops and
disseminates curriculum materials; and
sponsors outreach activities in the form
of leadership development and technical
assistance to help school districts
develop and sustain hands-on science
programs.

In 1988, the NSRC published its first
compilation of critically reviewed
elementary school curriculum materials
for teaching science (NSRC, 1988).
This was updated in 1996 with the
publication of Resources for Teaching
Elementary School Science (NSRC,
1996).  In the latter volume, the materials
include core instructional materials,
supplementary materials (such as activity-
centered units) and activity books, as
well as the Science and Technology for
Children instructional materials pro-
duced by the NSRC itself.  According to
the preface, these materials were
reviewed for their consonance with
principles advocated in the Standards,
particularly those that “emphasize
student inquiry, teaching for under-
standing, and the inclusion of science as
a core subject in every grade level,

starting in kindergarten.”  Information
on obtaining the NSRC evaluation tool
used for the review is available in
“Contact Information” at the end of the
book.

The NSRC has released an additional
volume Resources for Teaching Middle
School Science (NSRC, 1998)).  The
preface states that all the curriculum
materials listed are “standards-based,”
that is, a panel of teachers and scientists
found them to meet the NSRC’s evalua-
tion criteria for middle school science
curriculum materials (NSRC, 1998).

THE NATIONAL SCIENCE
FOUNDATION’S FRAMEWORK
FOR REVIEW

For many years, the National Science
Foundation (NSF) has supported the
development of instructional materials
for K-12 science education.  The NSF’s
goal has been to develop high-quality
materials that have potential for national
impact.  In 1996 the NSF developed and
implemented its Framework for Review
to help it answer two questions:  (1) What
are the characteristics of the portfolio of
comprehensive instructional materials
for middle school science developed
with NSF funds? and (2) How suffi-
ciently do these materials provide for a
comprehensive program for middle
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school science consistent with national
standards? The study and its results
were published, and information on
obtaining the report and Review Frame-
work (NSF, 1997) is available online.

The NSF designed its review frame-
work as a peer review exercise for use
by NSF evaluation panels composed of
scientists, science and technology
educators, and science teachers.  It
requires written responses as well as an
overall numerical rating on a five-point
scale.  Because no materials were
evaluated by more than one panel
during the NSF evaluation, no conclu-
sions can be drawn about the reliability
of the instrument or the process.

The framework is designed to review
recent NSF-supported middle school
curriculum materials that contain a year
or more of course materials.  Major
criteria to be addressed by framework
users are:

• Is the science content correct?
• How well do the materials provide for

conceptual growth in science?
• How well do the materials align with

the Standards?

Notably, the NSF framework addresses
only briefly the question of whether the
materials under review are likely to lead
to student learning and understanding.
It does ask whether the materials
provide guidance to teachers, sugges-
tions for appropriate instructional

strategies, ideas for a variety of assess-
ment activities, suggestions for imple-
mentation, and whether they accommo-
date student diversity.

THE U.S. DEPARTMENT OF
EDUCATION

The U.S. Department of Education
(DoEd) established an expert panel in
1996 to develop a process for identifying
promising and exemplary programs
(including instructional materials) in
science and mathematics.  The panel
established criteria and trained teams of
reviewers to evaluate instructional
materials that publishers voluntarily
submitted.  The criteria were:

(1) The program’s learning goals are
challenging, clear, and appropriate
for the intended student population.

(2) The program’s content is aligned
with its learning goals and is accu-
rate and appropriate for the intended
student population.

(3) The program’s instructional design
is appropriate, engaging, and moti-
vating for the intended student
population.

(4) The program’s assessment system
is appropriate and designed to
provide accurate information about
student learning and to guide
teachers’ instructional decisions.
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(5) The program can be successfully
implemented, adopted, or adapted in
multiple educational settings.

(6) The program’s learning goals reflect
the vision promoted in national
standards in science education.

(7) The program addresses important
individual and societal needs.

(8) The program’s assessment system
helps teachers select or modify
activities to meet learning needs.

The detailed criteria are available on
the DoEd’s website and can be used by
state or local review teams for evalua-
tion guidance (DoEd, 1997c). The DoEd
plans to publish lists of programs that
meet its criteria at the promising or
exemplary levels.  The designation of
exemplary will require evidence of
effectiveness and success.

CENTER FOR SCIENCE,
MATHEMATICS, AND
ENGINEERING EDUCATION

The National Research Council’s
Center for Science, Mathematics, and
Engineering Education (CMSEE) has
published other reports that encourage
the thoughtful selection of instructional
materials aligned with standards.
CMSEE’s Committee on Science Educa-
tion K-12 and the Mathematical Sciences
Education Board will jointly publish

Designing Mathematics or Science
Curriculum Programs:  A Guide for
Using Mathematics and Science Educa-
tion Standards (NRC, 1999a).  As stated
in that report, its purpose “is to assist
those who are responsible for making
decisions about curriculum with the
process of improving the coherence of
mathematics and science curriculum
programs.”  The report focuses on ways
states and local school districts can
develop, or adopt and transform stan-
dards into a logical, grade-by-grade
curriculum.  It recognizes that one aspect
of curriculum development must be the
selection of appropriate instructional
materials, materials that can support the
grade-by-grade goals for student learning
according to the pedagogical approaches
embodied in the curriculum.  Moreover,
it emphasizes that the process of devel-
oping a curriculum program must be
flexible while it considers the interplay
between the curriculum itself and the
instructional materials available to
support the curriculum.  Such flexibility
is required to assure coherence
throughout K-12 instruction, while
limiting the need for individual states or
school districts to undertake the chal-
lenging and costly job of developing new
instructional materials to match its
chosen curriculum program.  The
report discusses some general guide-
lines for the work of selecting instruc-
tional materials and emphasizes the
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need to assure scientific validity and
alignment with content and pedagogical
standards.  It then refers to instruments
available for structuring the tasks,
including instruments under develop-
ment (such as the one presented in this
report) or already published (as summa-
rized above).

In 1998 the National Academy of
Sciences published Teaching About
Evolution and the Nature of Science,
which includes a section on the evalua-
tion of instructional materials with
respect to the inclusion and alignment
of material on evolution.
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This chapter documents the general
principles and rationale for the
Committee’s decisions and describes
the process used to develop an evalua-
tion tool and a guide for the tool’s use.
The process was designed as an investi-
gation that began with a review of the
evaluation tools developed by others

(see Chapter 2).  The Committee then
established a set of working principles
to use in designing its prototype evalua-
tion tool.  Potential users field tested the
prototype to provide information to
guide the Committee in making revi-
sions.  The chart below outlines the
process.

3
The Development of a Guide for

Evaluating Instructional Materials

Developmental Milestones Desired Results

Examine existing review tools. Determine need for and attributes of a
tool for school district use.

Practice using various tools. Create a common base of review
experience.

Establish general principles. Develop basis for designing the tool.

Design a prototype review tool. Implement desirable attributes
identified to date.

Use the prototype to review the Test prototype usability and generate
materials to be used in first field tests. review data to compare to field test

results.

Field test at three sites, keeping type of Gather information to be used in
participants, tool, directions, and revising the tool.
quality of facilitation as constant as
possible.

(continued)
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THE COMMITTEE’S PRELIMINARY
REVIEW OF MATERIALS

The Committee reviewed a selection
of science instructional materials in
order to reach consensus on the chal-
lenges of developing a tool for evaluation
and establish a framework for discourse.
This exercise provided the context for
designing early versions of the evalua-
tion tool for use in initial field tests.  The
varied professional experiences of the
Committee members (science teachers,
scientists, science supervisors, and
science curriculum designers) provided
a rich mix of ideas.  The discussion
focused on the best way to obtain data
on what students would learn in a
classroom where the teacher uses the
instructional material in question.

Committee members examined a
range of life sciences materials.  They
discussed how to focus reviewer atten-
tion on the alignment of the material

with content standards and on how well
the material would support student
learning of that content.  For example,
simply checking off whether a particular
standard is “covered” does not provide
useful information for making judg-
ments about the likelihood of students
learning the science content embodied
in that standard.  Judging the quality of
the instructional design needs to be tied
to the question of what students are
likely to learn if the particular materials
are used.   It became clear that to obtain
informative evaluations, reviewers also
must first identify the set of science
education standards for which the
instructional material is to be examined
and then evaluate it standard by stan-
dard.  In addition, it would be important
to obtain information on the extent of
professional development required to
achieve effective teaching with the
materials and the cost of this teacher
education process.

Developmental Milestones Desired Results

Revise the tool and draft a guide of Determine what information and
sequential steps and recommended resources would be most helpful to
processes. facilitators of the review, selection, and

approval processes.

Field test at three sites with diverse Gather data to be used in revising the
needs and participants, varying the guide and revise the tool as needed.
training approaches.

Conduct two focus groups. Complete both the tool and the guide.
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The Next Step: Designing a
Prototype Evaluation Tool

After its study of current selection
practices, an investigation of other
efforts to develop evaluation tools, and
some practical experience in carrying
out evaluations, the Committee de-
signed its process for developing and
testing an evaluation tool.  It formulated
a shared set of principles on which the
tool would be based, including a goal of
fulfilling needs not met by other organi-
zations’ efforts.  The Committee then
constructed a prototype tool and sub-
jected it to an iterative process that
cycled experiences from field tests and
focus groups back to the Committee to
inform the modifications made in
subsequent drafts.

GENERAL PRINCIPLES

The Committee established the follow-
ing general principles as the basis for its
design of a prototype evaluation tool.

1.  The evaluation tool should
fulfill needs not met by other instru-
ments.  The Committee identified
unmet needs from its analysis of the
review tools available for instructional
materials.  We found, for example, that
the National Science Foundation’s
(NSF) Framework for Review is de-
signed for materials that cover pro-

grams of a year or more of classroom
work, and that it addresses only briefly
the question of whether the materials
under review are likely to lead to stu-
dent learning and understanding (NSF,
1997).  The latter question was there-
fore selected for emphasis in our proto-
type tool.  The National Science Re-
sources Center’s (NSRC) Evaluation
Criteria for Science Curriculum Materi-
als (NSRC, 1998) does not ask reviewers
to evaluate materials against specific
Standards or Benchmarks, which the
Committee deems necessary.  The
Project 2061 review tools require highly
trained evaluators and weeks of effort
(Roseman et al., 1997), and they are not
feasible for many local school districts
with limited time, funds, and expertise.
Moreover, none of these tools articulate
a process that encompasses both
evaluation and selection processes.

2.  The evaluation tool should
assume that a set of standards and
a curriculum program or framework
will inform the work of evaluators in
appraising the effectiveness of
instructional materials.  Evaluation of
science instructional materials is a
formidable task.  A set of standards and
a curriculum program or framework
documents the school district’s expecta-
tions for science education and serves
as an important reference for the
evaluation.  Moreover, the existence of
such policies implies an established

Selecting Instructional Materials: A Guide for K-12 Science

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/9607


26 S E L E C T I N G  I N S T R U C T I O N A L  M AT E R I A L S

community support for the science
education program, which in turn can
promote acceptance of recommended
instructional materials.

Since education in the United States
is controlled at the local level, in many
instances evaluators will need to use
their local or state standards rather than
the Standards or Benchmarks.  The
Committee at first considered produc-
ing a tool that encouraged selection of
material aligned with national stan-
dards.  However, it realized that a tool
that is applicable to local standards
would be more widely used and would
foster the understanding of standards
and encourage their use.  The Commit-
tee therefore resolved to make a flexible
tool that could be used with any stan-
dards and in many situations including
the review of a whole instructional
program, a series of units, or individual
units of instruction.

 3.  An evaluation process should
require reviewers to provide evi-
dence to support their judgments
about the potential of the instruc-
tional materials to result in student
learning. Other review tools designed
for use in limited time periods commonly
use a checklist of items for consider-
ation, a numerical scale, and weighted
averages of the numerical evaluations.
Use of such tools can result in a super-
ficial evaluation of a set of materials that
may identify the content standards

covered, but fail to indicate whether the
coverage will help teachers foster
student learning and understanding.
The Committee concluded that a rigor-
ous evaluation process must continually
challenge reviewers to identify evidence
of the materials’ potential effectiveness
for this important purpose.

4.  Evaluators will more likely
provide critical and well-thought-out
judgments if they are asked to make
a narrative response to evaluation
questions or criteria, rather than
make selections on a checklist.
When asked to construct a narrative
response, an evaluator has to develop a
cogent and supportable statement.  This
requires more careful thought than
simply checking items on a list.  By
their very nature, narrative responses
help build understanding on the part of
an evaluator and can, therefore, serve as
professional development.  In addition,
narrative responses give evaluators
more latitude to assess materials in the
context of local goals and needs and
allow the evaluators (teachers and
scientists alike) to contribute their own
knowledge and experience to the task.
The Committee concluded that the tool
should require evaluators to provide
their professional judgment as narrative
responses and thereby encourage a
critical analysis of the materials.

5.  An effective evaluation process
must include one or more scientists
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on the review teams.  Published
science instructional materials are not
always scientifically sound or up to date.
Moreover, some materials do not
consistently reflect an understanding of
what is and what is not important in a
particular scientific discipline.  The
Committee found, in its examination of
instructional materials, many cases
where materials contained detailed
information of little relevance, extensive
unnecessary vocabulary, and only
cursory treatment of the essential
concepts.  Scientists on the review team
are helpful in judging the accuracy of
the science presented in the material
and the importance of the information
for understanding essential concepts.

6.  An evaluation instrument
needs to serve diverse communities,
each one of which has its own
needs.  Since an evaluation instrument
for instructional materials will be used
by different groups for a variety of
purposes, no single model can be
assumed.  In most cases, school district
evaluation groups will use it; however,
individual schools and statewide evalua-
tion groups will also use the tool.  These
evaluation groups will have varying
resources, and the students being taught
will differ with respect to language
proficiencies, economic status, abilities
and disabilities, and home support
resources.  Therefore, the Committee
resolved to design a tool that is adaptable.

7.  Tension exists between the
need for well-informed, in-depth
analyses of instructional materials
and the real limitations of time and
other resources.  The National Sci-
ence Teachers Association surveyed
some 10% of its members just before the
release of the Standards, in January
1996, to ascertain their perceptions of
the barriers to implementation of these
national standards (Wheeler, 1999a).
Two major impediments were identified:
lack of time and lack of other resources.
The Committee resolved to develop a
tool that recognizes the real limitations
faced by the evaluators of instructional
materials.

 8.  Many evaluators (including
teachers, administrators, parents,
and scientists) using the tool will be
unfamiliar with current research on
learning.  Curriculum decisions are
not always informed by research on
learning, but rather on what feels
comfortable to teachers, what seems to
work, or what is expected (Orpwood,
1998).  Once teachers have completed
their formal education and begun to
teach in the classroom, access to
research publications and the time to
review them are a challenge.  Most
scientists also lack the time and interest
to delve deeply into education research.
In addition, the typical professional
development workshops for teachers
rarely devote time to in-depth study of
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current research on learning (Loucks-
Horsley et al, 1996).  Therefore, the
evaluation coordinator should be
strongly encouraged to provide refer-
ences and resources for research on
learning, including the Standards (NRC,
1996), Benchmarks (AAAS, 1993), and
more recent studies (NRC, 1999a,b).

9.  It is more important to evalu-
ate materials in depth against a few
relevant standards than superfi-
cially against all standards.  The
pressures of limited time and funds can
drive an evaluation team to inspect
instructional materials superficially
against all relevant standards.  The
Committee concluded that if time and
funds are limited, it is preferable for the
team to select a small number of high-
priority standards for an in-depth exami-
nation.

10.  The review and selection
processes should be closely con-
nected even when reviewers are not
members of the selection commit-
tee.  In some school districts, one team
evaluates instructional materials and
reports to another group that is respon-
sible for final approval and selection.  In
others, one team is responsible for both
evaluating and selecting instructional
materials.  Considerations such as cost,
the local district’s ability to refurbish
materials, and political acceptability
(e.g., attitudes about teaching evolution)
may play a role in the final selections.

The Committee concluded that in all
instances it is important that final
selections be based primarily on a
standards-based review.  It is therefore
important that one or more of the
members of the evaluation team be on
the selection committee.

PROTOTYPE TOOL AND FIRST
ROUND OF FIELD TESTS

The Committee’s initial prototype tool
was designed to include the following
characteristics:
• reliance on the professional judgment

of reviewers;
• substantiation of review ratings by

cited evidence;
• ability to be completed in a reason-

able amount of time;
• focus on the extent to which the

instructional materials matched a
standard; and

• consideration of scientific inquiry as
content and as a way of teaching and
learning.

The Committee members tested the
prototype themselves.  To begin, they
participated in a preliminary review of
sample materials and compared their
results with one another.  After scanning
materials on middle school environmen-
tal science from seven publishers, they
chose three that represented various
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types for closer review.  One was an
eight-week kit-based unit, another was a
section from a textbook, and the third
was chosen because the Committee
agreed that it was likely to get a low
rating because of inadequate and inaccu-
rate content coverage and an absence of
attention to scientific inquiry.  Each
Committee member used the first draft
of the prototype tool to review one of
these instructional materials.  The
results were useful in giving each
member the experience of trying a
standards-based review and a context
with which to assess the results of the
field tests.

First Round of Field Tests

The goal of the first field test was to
investigate the levels of expertise of
typical reviewers and their reactions to
the prototype tool.  The prototype tool
was used by three sets of teachers and
program administrators interested in
instructional materials review.  Each set
reviewed the same middle school
environmental science materials consid-
ered by the Committee.  One test
involved leaders from four states coop-
erating in a rural systemic initiative
supported by the NSF.  The second test
included members of a statewide profes-
sional development program for sci-
ence.  The third test was conducted by
school district leaders in a state-led
science education program.  The tests

took place in different parts of the
country.

No training was provided for any of
these field tests and the Committee’s
facilitator (the study director), who
conducted the test, did not coach the
reviewers.  The reviewers used stan-
dards of their choice, and both local and
national standards were used.

In general, the reviews from the field
were less critical than those of the
Committee members.  In particular, the
materials that were included in the field
test sample because of their obvious
inadequacies were deemed mediocre,
rather than poor or unacceptable.  The
Committee members had registered
concern about the lack of attention to
scientific inquiry in the reviewed text-
book, but inquiry was largely ignored in
the field reviews.  In almost half of the
field reviews, it was unclear whether the
reviewer had used a standard as the
basis for the review in spite of written
instructions to do so.  Thus, the
reviewers seemed to misunderstand the
main focus of the review tool.  When a
reviewer failed to cite standards, it was
unclear whether the reason was frustra-
tion with the tool, a lack of knowledge of
the standards, or some other reason.

Some reviews were insightful while
others were shallow.  The most percep-
tive were produced by those individuals
with a high level of classroom experience
and a deep knowledge of standards.
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The quality of evidence presented by
reviewers to back up their judgments
was very uneven.  The Committee
members had not included much
prompting or structure in the prototype
tool, in the hope that the field reviewers
would apply their personal expertise to
construct compelling evidence-based
arguments.

Most of the field reviewers made
positive comments about their participa-
tion in the review.  They indicated that
they considered the process to be a
professional growth experience and
showed by their hard work and atten-
tion that they found the endeavor
worthwhile.  A more detailed analysis of
the results of the first field test and the
Committee’s follow-up decisions about
the next draft of the tool are summarized
below.

Committee’s Analysis of and
Response to the First Round of
Field Tests

1. The time needed to review one unit
of instructional materials with the
prototype tool was about 3-4 hours.
Reviewers indicated that the time
requirement was too long to meet
their needs at the district level in a
realistic way.

Committee’s response: Further
streamlining of the review tool.

2. Many reviewers did not base their
review on one or more standards, in
spite of explicit instructions to do so.

Committee’s response: Revision of the
format and editing to make the use
of standards unavoidable.  Introduce
training as a preliminary to the use
of the tool.

3. All three sets of reviewers rejected a
review criterion that required pub-
lishers to supply data on the materials’
effectiveness based on field tests or
other research findings.  They
considered the criterion unlikely to
produce useful information.

Committee’s response: The Committee
decided to eliminate this criterion in
the interest of keeping the process
as streamlined as possible.  How-
ever, this decision was not made
easily, since the Committee mem-
bers were also interested in empha-
sizing that evidence of effectiveness
should be required of the developers
and publishers of instructional
materials.

4. The ratings did not strongly match
those predicted by the Committee.
The field reviewers were more likely
to identify strengths than weaknesses.
They recorded recommendations that
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were uncritical and unlikely to be of
much help in sorting and selecting
from a number of choices.

Committee’s response: Clarify the
criteria and add specific recommen-
dations for reviewer training.

5. The degree to which the instruc-
tional materials involved students in
scientific inquiry did not appear to
be an important criterion for the
reviewers, although it is an essential
standard in the Standards.

Committee’s response: Strengthen
this important criterion and add
recommendations for reviewer
training.

6. Consideration of the cost of the
materials, an element in the proto-
type tool, seemed to confuse
reviewers, required extensive
research, and did not contribute to
the evaluation.

Committee’s response: This consider-
ation was moved to a new selection
phase of the tool.  It was not deleted
because it will be an important final
consideration.

7. In one of the three field-test groups,
most of the reviewers had previous
experience in instructional materials

review and strongly suggested the
use of a rubric for each criterion.  In
the education profession a rubric is
a scale that includes a detailed
definition of each rating level for
each criterion.

Committee’s response: Refrain from
recommending the use of rubrics in
order to remain flexible in meeting
local needs and to encourage and
honor the individual judgments of
reviewers.

8. The experiences with all three
review groups indicated that train-
ing of the evaluators would be
required in order to assure a refer-
ence to standards as an integral part
of the process, to include the consid-
eration of inquiry-based learning as
an important feature of instructional
materials, and to encourage the
exercise of individual, independent
judgment.

Committee’s response: Prepare a
training guide to accompany the
tool.

9. The field test exposed the separate
procedures used for evaluation and
selection in some school districts.
The prototype tool blurred the
different considerations and people
involved in these two processes.
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Committee’s response: Redesign the
tool so that evaluation and selection
can be carried out by either the
same group or two different groups.

10. Discussions with the field-test
groups revealed that although there
had been considerable work by
others to develop evaluation tools
for science instructional materials,
no one had undertaken the task of
guiding states and districts for the
purpose of carrying out a standards-
based selection process for these
materials.

Committee’s response: Include in the
training guide advice on organizing
and carrying out evaluation and
selection, designed for the school
district facilitators of these
processes.

SECOND ROUND OF FIELD TESTS
USING THE MODIFIED TOOL

The Committee modified the proto-
type tool according to the elements
listed above and added a guide that
included the requisite training for
reviewers.  The modified tool was used
in a second round of field tests.  This
included discussion meetings and
review activities at three new sites,
described below.  During this round of

field tests, the groups could choose the
materials to be reviewed and the
Committee’s facilitator (the study
director) experimented with training
methods.  Therefore, each field test in
this round had unique features.  This
testing provided an opportunity to learn
more about how the tool could be used
in a variety of situations, allowed an
evaluation of the addition of training to
the procedure, and informed subse-
quent revisions to the guide.

 Site One

The first test site of the second round
was based on a one-day meeting of four
groups, each consisting of two teachers
and two scientists.  A district science
coordinator convened the groups to
consider whether an elementary science
unit currently in use in the district was
aligned with state science education
standards.  The teachers in the group
had taught the unit and were therefore
familiar with the materials.  The scien-
tists also knew the materials because
they had assisted the teachers one-on-
one in understanding the materials and
using them in the classroom.

The reviewers spent much of the time
discussing the standards that they had
been assigned to consider.  All four
groups emphasized that the standards
against which the materials were to be
judged were overly broad.  Three of the
four groups completed a review of the
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materials under consideration, but the
time available was insufficient to thor-
oughly document reviewer work.

Site Two

At the second test site, a State Sys-
temic Initiative coordinator brought
together some 30 reviewers (including
science and math educators, scientists,
and mathematicians) from across the
state for a day and a half to learn how to
review and select science and math
instructional materials.

Before beginning the review, the
facilitator began the review training by
discussing examples of review com-
ments that cited evidence either effec-
tively or ineffectively.  Subsequently the
reviewers were asked to generate their
own definitions for the review criteria
specified by the tool.  This took nearly
two hours to reach consensus.

The reviewers then divided into 8
groups and, using 18 standards, con-
ducted a mock review of one middle
school science unit that was in use in a
number of school districts in the state.
Because the unit did not meet the two
content standards, several reviewers
expressed concern that the standards-
based review would undermine the use
of the unit that had been chosen by their
school district.  Expressing satisfaction
with the process as a whole, the review-
ers said they viewed the process as one
they could use to select instructional

materials, despite concerns about the
time involved.

Site Three

At this site, a group of nine research
scientists and four teachers reviewed a
popular advanced placement biology
textbook.  The outreach director of a
university program served as facilitator.
No reviewer training was provided.  The
standards, review documents, and
instructional materials were mailed to
each participant in advance of the
meeting.  Each reviewer was instructed
to spend no more than five hours
reviewing the high school text.

The group discussion revealed some
confusion about the task purpose.  One
reviewer asked, “Are we reviewing the
materials, the instrument, or the stan-
dard”? Over half of the submitted review
forms did not mention the standard
used.  Interestingly, all the scientists
judged the materials as having com-
pletely met the standards, while all the
teachers stated that the materials met
the standards incompletely.

Committee’s Response to the
Second Round of Field Tests

As a result of the second round of
field tests, the guide was modified and
amplified as described in the following
paragraphs.  Experience with the
diverse review situations in which the
tool was used suggested that the guide
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should include straightforward practical
advice regarding its use.

The guide was modified to make the
references to standards more prominent
and more frequent.  For example, Form
1 directs reviewers and the facilitator to
identify standards that should be top
priority.  Form 2 requires the full text of
the standard to be entered.  These
simple processes help ensure that a
reviewer attends to the standards when
documenting a review.  Furthermore,
the summary judgment of the reviewer
must be expressed as an opinion about
the extent to which students are likely
to achieve the standard.  Toward the
same end, each step of the suggested
review process reiterates the overall
goal of increasing student achievement
by applying the standards.

Scientists participated at each site
during the second round of field testing,
in each case contributing a point of view
that complemented that of the educators
and emphasizing their importance to a
thorough evaluation.  The most signifi-
cant contribution of scientists is atten-
tion to the accuracy, completeness, and
presentation of the content.  Participat-
ing scientists described their experi-
ences as valuable and enlightening.

The second round of field testing
demonstrated that reviewer training can
improve the quality of the review by
providing more extensive and convinc-
ing evidence.  For example, at one site

the reviewers, before beginning their
own process, were shown examples of
poor responses, then better responses,
and then very good responses.  The
examples used are included in Chap-
ter 5 “Resources for Training.”  Training
also proved useful in defining the review
criteria.  Reviewers at one site found
that generating definitions of each of the
criteria as a group was useful, and the
group’s reviews were more comprehen-
sive than those of any other field test.  A
sample agenda for generating these
definitions is found in Chapter 5 “Re-
sources for Training.”

The training and review process
described in the guide is as streamlined
as possible and will require at least two
days of training, followed by one hour of
deliberation and writing for each stan-
dard used.  Nevertheless, every field
test produced some participant objec-
tions about the length of the process.
The Committee is satisfied that the
process presented here has been
designed with this concern in mind and
cannot be shortened without sacrificing
the intent and validity of the review
process.  The Committee hopes that
experience with a standards-based
review will convince both the reviewers
and the teachers and students who use
the materials that a careful review is
worth the time invested.  Local facilita-
tors of this process are encouraged to
develop creative strategies to join forces
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and share both resources and results to
lessen the individual costs for a thor-
ough review.

It is realistic to expect that the guide
can be used successfully in a variety of
circumstances.  The review process
described in the guide contains recom-
mendations that have been constructed
to highlight only the principles and main
tasks of each step.  Specifics are left to
the professional judgment of the facilita-
tor and reviewers, because nearly every
situation will have unique features.
Suggestions for some specific situations
have been included in “Constraints and
Cautions” sections in Chapter 4.

LESSONS LEARNED

The development process described
in detail above provided Committee
members with experiences and evi-
dence concerning the need for a new
kind of review instrument and the
impact of myriad local concerns.  A
summary of the lessons learned may be
useful in developing the capacity of the
science education community to recog-
nize and use effective instructional
materials.

Training is essential if the evaluations
are to be valid and useful.  Field tests
were carried out both with and without
prior training.  The sophistication and
depth of the evaluations carried out

after training were significantly im-
proved compared to those obtained
when training was omitted.  In part this
is because the tool asks the evaluators
to exercise independent judgment
without the guidance of detailed ques-
tions and check-off boxes for responses.
This approach was not familiar to most
evaluators, and they therefore benefited
from training, including a group ‘mock’
evaluation, before they began their
work.  The requirement to exercise
independent judgment and provide a
narrative explaining the evidence for the
judgment was challenging to partici-
pants in the field trials.  Frequently,
there was a request for more specific
questions and accompanying boxes for
checking off responses.  The Commit-
tee responded positively to a few of
these requests in subsequent versions
of the tool, however the Committee
concluded that the challenge to evalua-
tors in the final tool is a useful one for
fostering understanding of standards
and for developing the capacity to carry
out thoughtful evaluations.

As already noted, many teachers are
unfamiliar with pertinent modern learn-
ing research.  Training sessions need to
include explication of the most significant
aspects of this research.  This can be
accomplished by reference to the Stan-
dards and Benchmarks, supplemented by
more recent work, such as How People
Learn (NRC, 1999b).
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The field trials demonstrated that
many evaluation team members are not
sufficiently familiar with the applicable
standards to carry out the review tasks
without training.  Moreover, some
members of evaluation teams are not
inclined to refer consistently to the
standards, preferring to make judg-
ments based on their own views of what
should be included in the instructional
materials.  Training must therefore
include a description of the applicable
standards, the way they were developed,
and why it is important to base evalua-
tions on the standards.  The goal of this
training is to assure that all evaluators
accept the applicable standards as the
basis for their judgments.

Another lesson learned from the field
trials concerns the priorities given to
different aspects of the review materials.
In the absence of training, some review-
ers made no priorities among the
several criteria being considered.  There
was, in some instances, resistance to the
idea that the quality of the scientific
content and pedagogical approach must
take priority over all other criteria (e.g.,
quality of pictures and diagrams,
teacher aids, cost, or applicability to a
bilingual school setting). In such cases,
the relative quality of the materials
became secondary.  Apparently, current
practice does not always give prece-
dence to these two critical matters.

Participants in the field trials consis-

tently found that the time required to
complete the review was too long.  This
was true even though the Committee
was attentive to this issue in the earliest
version of the tool, and at each iteration
attempted to streamline the process.  It
was common for the review of an
individual material to take between two
and four hours, even when both the
pertinent grade level and relevant
standards were restricted.  In an actual
evaluation process, for example, six
different materials might be under
consideration, requiring between 12 and
24 hours of work.  To this, the time
required for training and for follow-up
discussions by the evaluation team must
be added.  Subsequently, evaluation of
another set of materials may be re-
quired for a different grade level or a
different set of standards.  The total
time required is a difficult assignment
for classroom teachers and working
scientists, except perhaps when the task
is carried out during vacation time.  In
that case, compensation should be
provided (Tyson-Bernstein, 1988).  This
is a serious issue because a thorough,
thoughtful review with reference to
standards is, by its nature, a lengthy
process.  The Committee considered
some strategies to help ameliorate this
problem.  The most promising strategies
included limiting the review materials to
materials judged acceptable by the
NSRC (NSRC, 1996, 1998) or Project

Selecting Instructional Materials: A Guide for K-12 Science

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/9607


T H E  D E V E L O P M E N T  O F  A  G U I D E  F O R  E VA L U AT I N G  I N S T R U C T I O N A L  M AT E R I A L S 37

2061 (AAAS, forthcoming a,b,c); setting
aside materials that are plainly
inadequate; or selecting a limited
number of materials to be reviewed
based on information acquired from
other states or school districts.  How-
ever, any such narrowing of the field to
be reviewed should be employed with
caution.  Considering the magnitude of
the instructional materials investment
and the societal costs of failure to
educate students successfully, adequate
resources —including time— to accom-
plish the selection of the best possible
instructional materials must be pro-
vided.  Developing the capacity of the
reviewers and paying attention to local
standards for student learning are
responsibilites that are too important to
be evaded.

 The field-test teams’ comments
underscore the diversity of opinion,
experience, goals, and standards that
exist in the 50 states and the thousands
of school systems.  Moreover, comments
and reactions to the tool were different
depending on where in the K-12 years
the instructional materials were
designed to be used.

OBSERVATIONS

This report should be considered a
beginning.  The Center for Science,
Mathematics, and Engineering Educa-

tion plans to continue the work begun
by this Committee by disseminating this
report and encouraging its use.  It is
expected that wide application will
reveal additional desirable modifications
to the guide and tool.  The Committee
envisions that the tool will be regularly
revised in response to experience and
ongoing learning research.

The Committee recognized an inher-
ent difficulty in trying to determine
whether a particular instructional
material is “good.”  The definition of
“good” must include an assessment of
the match between the instructional
material and the applicable standards,
learning goals, and pedagogical ap-
proaches.  The critical question is
whether the material will increase the
likelihood that students will attain the
knowledge defined by the standards and
goals.  That is, will the material be
effective?  Here the Committee found
itself on uncertain ground, and evalua-
tion teams will have similar experiences.
There is no adequate body of research
on this topic.  There is, of course, a
literature that evaluates pedagogical
approaches and what children are
capable of learning and understanding
at different ages (NRC, 1999b).  But on
the question of the specific attributes of
effective materials, little is known.

Conventional analysis of teaching
effectiveness is based primarily on
student performance on standardized
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tests.    As already described,  such tests
often fail to adequately assess under-
standing of scientific concepts and
knowledge about specific aspects of the
natural world (CPRE, 1996).  Moreover,
most assessments evaluate the effective-
ness of a student’s entire learning
experience; they do not distinguish
between what students learn from
instructional materials and the teaching
centered on the materials, as distinct
from what they have learned from their
own activities and experiences and from
their parents.  There is no substantial
body of research that tries to evaluate
the effectiveness of particular instruc-
tional materials as a separate variable in
the total learning experience.  The one

reasonably well-documented example of
such a study evaluates a sixth grade unit
on “Matter and Molecules” (Lee,
Eichinger, Anderson, Berkheimer, and
Blakeslee, 1993).  In the absence of a
substantial body of research, the use of
tools such as the one described in this
report will depend to some extent on
the experiences that evaluators bring to
the review and selection processes.
Classroom experience, while informa-
tive, cannot, for many reasons, be
considered definitive or unbiased.  The
Committee urges that extensive re-
search on the effectiveness of instruc-
tional materials be promoted in the near
future.
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INTRODUCTION TO THE GUIDE

The instructional materials used in K-
12 science classes provide the basis for
what students can learn and what
teachers should teach.  The process
used to select those materials is critical
to providing students and teachers with
a solid foundation for achievement and
successful teaching.  This guide is
designed to help school personnel
review and select science instructional
materials.  Specifically, this guide will be
most useful to anyone appointed to
facilitate the process—for example, a
district or state science program admin-
istrator, a science department head, or a
school principal.  The facilitator will
work with both the review and selection
teams and eventually will seek approval
from a school board, advisory board, or
principal.

In some cases, individual schools or
teachers may work alone to review and
select materials; in other cases, commu-
nities and states may review and recom-

mend materials for adoption lists.  Since
the applicable policies and logistical
arrangements are highly variable, this
guide cannot address all situations.
Rather, the guide is based on principles
and processes that individuals, commit-
tees, and communities may adapt for
their unique circumstances and needs.

The review process is designed to be
more open-ended than most and to rely
heavily on the professional judgments of
the reviewers rather than scales, formu-
las, and averages.  As such, it is similar
to the type of review used by scientists
to evaluate each other’s scientific work.
This may be perceived to be a drawback
because this type of review will be new
to most reviewers of instructional
materials.  In addition, in order to
produce a reliable review, reviewers will
need to be versed in the standards, to
have experience teaching the grade
levels for which materials are being
considered, and to have the knowledge
and understanding of science as de-
scribed in national standards.  In the

4
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end, the experience of carrying out the
kind of rigorous review that is common
in the scientific world, requiring so
much background, will be valuable on
many levels.  It will provide a significant
professional growth experience for
many reviewers, help develop a local
capacity to select and implement a
strong science program successfully,
and contribute to developing leadership
among local science educators.

Assumptions

This guide and the process it advocates
are based on four key assumptions:

1.  The selection of instructional materi-
als can be carried out either for a
comprehensive science program or
for a small part of such a program.
The process in this guide can be used
equally well for a variety of selection
needs: selecting materials for a
multiyear program (for example, K-5,
6-8, or 9-12); meeting a specific goal
(such as identifying instructional
materials for a new ninth grade
physics course); or selecting a single
unit of study for part of a year.

2.  The review of instructional materials,
which precedes selection, will be
based on standards; that is, specific
student learning goals.  Applying
standards to the process makes
student learning of important con-
cepts and skills a key factor in making

selection decisions.  It is also assumed
that local policies will determine the
source of the standards to be used—
national, state, or local.

3.  A curriculum framework (see box) is
in place that is based on standards
and describes a scope and sequence
for student learning.  It also is as-
sumed that the selection process
involves decisions about which
instructional materials are most likely
to help students achieve the learning
goals given in the framework.

4.  At least two people will review each
instructional material, and a group
including both experienced teachers
and scientists will collaborate in the
review process.  Experienced teachers
contribute their knowledge of how
children learn, how to manage a
classroom learning environment, and
the particular challenges of the local

“Curriculum framework,” as used here,
means the design for a science pro-
gram.  Frameworks can be official
documents representing a mandate
approved at the state, county, or district
level or can be working documents,
useful for sketching out proposed
components of a multigrade science
program.  Many frameworks are
published as a matrix of topics and
grades or grade ranges.  A review and
selection process can identify re-
sources for each cell in the matrix.
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student population.  Scientists can
contribute their broad knowledge of
science content and scientific inquiry
and can be particularly helpful in
reviewing the importance of the
content and its accuracy.

Review and Selection Process
Overview

The review and selection process in
this guide differs from some other
processes in that it has been designed to
rely on the individual and collective
judgments of the reviewers, not on
checklists, scales, or rubrics.  The
judgments are based on standards, and
incorporate evidence about how likely it
is that students will learn through use of
the materials.  The final products
include a review team summary report
and recommendations to the decision-
making body.  Provision is made for
consideration of the costs of the materials
and reviewer opinions about the need
for teacher professional development.
These processes are designed to be
flexible to suit various purposes,
timelines, and available resources.

The review process generates infor-
mation about the quality of instruction
units—the building blocks of a complete
science curriculum.  The selection of a
collection of materials should not be

viewed as the equivalent of constructing
a multiyear curriculum program.  For
more information about constructing a
complete science program, see Designs
for Science Literacy (AAAS, forthcoming
a) and Designing Mathematics or Science
Curriculum Programs:  A Guide for
Using Mathematics and Science Education
Standards (NRC,  1999a).

The review and selection process
presented here is written as a guide for
the person responsible for organizing
and carrying out the task, the facilitator.
The complete process is made up of five
steps:

1. A Facilitator Plans the Review.
2. Training Reviewers.
3. Carrying Out the Review of Materials.
4. Selecting Materials.
5. Evaluating the Process and Results.

There are consequences for omitting
any of the parts, some of which are
discussed in sections entitled “Con-
straints and Cautions.”  If, over time, the
entire process is implemented, and
increasing numbers of teachers and
community members have an opportu-
nity to participate, the local capacity to
select effective instructional materials
will be greatly enhanced.
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STEP 1: A FACILITATOR PLANS
THE REVIEW

As the facilitator, you should begin
planning at least a year before final
instructional material selections are
scheduled to be made.  During this
planning time, you will be gathering
data about the effectiveness of existing
science education programs, becoming
familiar or reacquainted with state and
local policies concerning instructional
materials selection, and constructing an
action plan and budget.  In the process,
you will be contacting school personnel
and community members for informa-
tion and opinions, as well as building
awareness of the existing program and
the possible need for changes.

Recommended Process

Policy information.  Compliance
with policy is necessary to gain final
administrative approval and access to
funds for new instructional materials.
For example, you will need to know
whether your state produces lists of
materials from which you must select
materials and when state and local funds
will become available. Information about
deadlines can be especially important in
budget planning and for avoiding
unnecessary delays.  Find out how
flexible the policies and regulations are
and the consequences of not conform-
ing to policy.  Take advantage of  the

Internet, conferences, and publications
to stay current.

If your local plans and needs conflict
with state policies or regulations, you
have time to build administrative and
community support for solutions.  Find
out about policy waivers and the recent
history of how many have been granted.
Talk to local administrators about the
options available and your concerns in
order to gauge their support.  Make
sure you know the history of local
selection practices.

Budget planning.  Each review
situation will have unique policies and
resources for  completing the review.  At
a minimum, develop a budget for two
days of training prior to the actual
review—one to understand the process
and define the criteria and one to do a
mock review.  In order to make a rough
estimate of the time that will be
required to do the review, use the
following guideline taken from field-test
experience:  three hours per reviewer
(use a minimum of two reviewers) to
carry out a review using three stan-
dards on one piece of instructional
material that is designed to support
about eight weeks of the school
curriculum.

These minimal time recommenda-
tions assume that:

• some community scientists are
already informed of and involved in
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science curriculum planning, imple-
mentation, and evaluation, and there-
fore are comfortable working with
school personnel;

• your potential reviewers have  a
reasonably deep understanding of
standards; and

• professional development for science
teachers and ongoing community
outreach has developed a broad
common understanding of effective
science education programs and
practices.

If the preceding capabilities are not
available, you will need more resources
for as many capacity-building activities
as possible.

Be sure that you have provided funds
for the staff required for the extensive
preparation and facilitation of the review
and selection processes.  Also plan for
the time and associated costs required
for community outreach activities.
Obtaining and organizing the materials
to be reviewed can be very time con-
suming.  Your budget should adequately
allow for this task and any shipping or
storage fees that may be necessary.

Coordination with other science
education initiatives.  Contact those
persons responsible for curriculum and
instruction inside and outside your
immediate program.  Use their advice to
compile a broad account of local science
education efforts, including a history of

recent professional development in
science, sources of current funding, and
projects and programs in science
teaching and learning that are under
way or planned.  Research new science
education initiatives being discussed or
to be launched soon in the region or
state.  Coordination with the plans and
proposals of others involved in science
education in your area may enable you
to share resources for recruiting and
training reviewers, developing commu-
nity support for the science program,
and planning for the successful imple-
mentation of the new program.  Become
familiar with the processes used and
lessons learned by colleagues in other
disciplines who have recently completed
instructional materials selection.  Make
a written summary of these findings.
These will be useful later in training
reviewers and making presentations to
administrators and community groups.

Data collection.  Compile and
analyze evidence on current student
achievement in science, teacher opin-
ions on what is working, elements of the
science program in need of revision, and
community perceptions of the science
program.  An anonymous survey of the
materials that teachers are actually
using may be necessary, since the
curriculum prescribed by current
policies may not be the one that has
been implemented in the classroom.  A
survey of parents and students will not
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only collect useful data, but also in-
crease interest in the review, selection,
and approval processes.

In addition to the basic reporting of
standardized test scores, a study of the
item analyses can provide useful data on
student achievement.  This information
is usually provided along with the
overall scores to school administrators.
Professional development in how to
interpret and apply the test-item analysis
information is useful for principals and
teachers, who are then better prepared
to provide information on student
achievement.  In regions that disaggre-
gate the test scores in a number of
ways—by gender, race, courses, or
classrooms—it is possible to further
pinpoint needs that should be taken into
consideration in selecting instructional
materials.

Another source of data related to
student science achievement is enroll-
ment data in upper-level science courses,
in which students enroll by choice or by
meeting prerequisites.  Improvements in
the science courses should show a trend
to increased demand and enrollment for
advanced courses, as well as an increased
participation of currently
underrepresented minorities.

The information collected before the
review will help influence final selection
decisions and provide compelling
background information in support of

your recommendations during the
approval process.

Identification and involvement of
community stakeholders.  Support
from influential members of the commu-
nity will be critical when recommenda-
tions for the ultimate selections need to
be approved and when the new materials
are introduced into schools.  Selected
local scientists and engineers from
industry, faculty of local colleges and
universities from both the education and
science departments, and leaders of
science education programs can be
made members of an advisory board,
along with teachers, students, and
parents.  Some members of this board
may become reviewers and trainers.
Participation in the advisory board and
in the review and selection process will
help educate community members
about the curriculum, standards, class-
room needs, and available instructional
materials.

Involve the community in learning
about the science program through
district, school-level, and community
activities such as open house events,
community meetings, and newsletters.
Educate participants about program
goals and the science standards and
gather opinions and suggestions.  Keep
community members informed through
periodic updates using all of the news
media available in your community.

Selecting Instructional Materials: A Guide for K-12 Science

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/9607


S T E P  1 :   A  FA C I L I TAT O R  P L A N S  T H E  R E V I E W 47

Recruit reviewers.  Choose highly
qualified people whose judgments can
be trusted to help increase student
achievement in science.  Selection
criteria should include science content
knowledge, demonstrated knowledge of
effective teaching practices, and depth
of knowledge of science standards.
Individuals who have participated in
professional development in science will
have a common base of experience.
Recruitment will be enhanced by includ-
ing a description of the training to be
provided and the professional growth
benefits of participation.

Science subject matter knowledge is
the most fundamental requirement for
reviewers.  Teachers often will have
acquired this knowledge through
classes and experience outside the
district’s professional development
program.  Therefore, be sure to collect
background information on all potential
reviewers, including their college
majors, previous experience, and
summer internships, through an appli-
cation process.

To identify a pool of potential teacher
reviewers, obtain information on partici-
pants in past professional development
for science teachers.  This may also be a
useful exercise for identifying scientists
and university faculty who could serve
as reviewers.  Community advisory
groups and partnership activities may

also yield potential reviewers, such as
practicing scientists and engineers.  By
all means, try to identify those who have
had experience working with school
personnel.  Consider requesting infor-
mation from each potential reviewer on
possible conflicts of interest and sources
of bias, such as participation in profes-
sional development sponsored by
publishers, past and present consultant
agreements, or experience in publisher
field tests.  Reviewers need not neces-
sarily be excluded because of these
activities:  when the team convenes,
possible biases and conflicts of interest
should be declared by each individual
and that information then used to avoid
potential problems.

Build the capacity of the reviewers.
The success of your review and selec-
tion process depends on the depth of
knowledge of the reviewers—of science
subject matter, standards, and effective
science teaching.  Invest as much as
possible in building this knowledge and
experience.  These professional growth
opportunities need not be limited to the
reviewers.  Wider participation will not
only build capacity to review new
materials but, more broadly, to accept
and implement them.

Resources outside your immediate
locale can help you build the necessary
capacity.  Various organizations provide
leadership development opportunities,
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many focused on improving science and
mathematics education.  For example,
Project 2061 offers extensive training in
the review of instructional materials,
which makes for excellent facilitator
preparation even when not possible for
all reviewers.  National or state organi-
zations may offer professional develop-
ment on the Standards, Benchmarks,
and state standards.  Universities may
offer seminars on how children learn
and the efficacy of various assessment
strategies.  Partnership programs with
local science and technology organiza-
tions can provide important information
on current scientific knowledge and
practices.

Pilot-test materials.  If there is
sufficient lead time (at least six months),
plan to have reviewers and others
actually use materials in their class-
rooms.  This is particularly valuable
when innovative instructional strategies
are represented in the materials or
when the materials use new technology.
Provide training and support for the use
of the materials to help ensure that the
pilot is a fair test of the quality of the
instructional materials.  Initially, pilot
teachers will be strongly biased by their
experiences—good or bad—with the
new instructional materials.  Sufficient
time and frequent opportunities to
discuss their experiences with others
can moderate the effects of this bias on
the review and selection processes.

Constraints and Cautions
If you are short on time, use the

policy information and science program
effectiveness data that you have on
hand.  Depend on existing and experi-
enced advisory bodies and educators
who are interested in science.  Because
short timelines are unlikely to produce
much of a change from the status quo,
consider seeking approval for a post-
ponement of the deadline, if necessary.

If you are short on money, give existing
advisory boards preparation tasks or at
least seek their help in finding resources.
If policy will allow, consider confining
the scope of the instructional material
review to those areas identified as most
in need of improvement.

If you cannot recruit reviewers
according to the criteria suggested
here, plan to spend more time in train-
ing the reviewers.  Sometimes members
of the review and selection team are
political appointees, a situation helpful in
gaining eventual approval of the instruc-
tional materials recommended.
Adequate training will be even more
important in developing a common
understanding of the task and a com-
mon background knowledge about
science program goals, if the members
of your team have an uneven knowledge
about science education standards,
effective instruction, and local policies.

If the community lacks knowledge
about your science program, consider
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who is most likely to affect the selection
process and then target your outreach
efforts to them.  If your community has
contradictory ideas about the need for
science program improvement, do not
skimp on this initial step of preparation.
A well-planned and well-executed review
process ultimately can be annulled by
lack of community support.  Schedule
frequent progress discussions with
other administrators to obtain their
advice and commitment as well.

If you arrange for publisher representa-
tives to make presentations to reviewers,
try to provide a level playing field for
large and small publishers.  Give all
presenters a common format to follow
and forbid the offering or accepting of
gifts (which is usually prohibited by
local policy anyway).  Remember that
reviewers can be inappropriately influ-
enced by these presentations, even if
they involve only an overview of the
program and its components.  Caution
reviewers to look for evidence to sup-
port the claims made by the publishers.

To save time and money, a common
impulse is to narrow the field of materi-
als to be reviewed by some kind of
prescreening.  Various scenarios were
examined during the development of
this guide, and each carries some risk of
undermining a valid review process.
The most promising current resources
for prescreening are those reviews of
science materials published by organiza-

tions that have made a large investment
in developing both detailed review
criteria and the reviewer expertise.
Most notably, Project 2061 is producing
in-depth reviews based on its Bench-
marks for Science Literacy (AAAS,
forthcoming c).  These reviews com-
pare materials according to various
criteria and are available on the Internet
(See Chapter 5 “Resources for Train-
ing”).  The National Science Resources
Center has produced two books of
recommended instructional resources,
one for elementary school science, and
one for middle school science (NSRC,
1996, 1998).  The criteria used are
provided as appendixes in both books,
with the full text available on the
Internet  (See Chapter 5 “Resources for
Training”).  Another source of middle
school science review information is the
Ohio Systemic Initiative (Ohio Systemic
Initiative, 1998).

If there is community-wide agreement
on the success of some elements of the
current science program (e.g., high
student achievement and teacher
satisfaction), it may be possible to keep
those elements in place and focus the
review on revising only those parts of
the curriculum to be changed.

A publisher’s claims of standards
addressed or recommended grade
levels should be viewed with suspicion.
Only a careful review will reveal the
degree to which the content of
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standards is actually addressed in
instructional materials, or how flexible
the recommended grade level may be.

Do not reject too quickly instructional
materials packages without certain
accessories (e.g., bilingual resources

and kits of hands-on materials).  Instruc-
tional materials with a great deal to offer
can be too easily discarded in this way.
The most appropriate time to compare
such support materials is during the
subsequent selection process.
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STEP 2: TRAINING REVIEWERS

The training of reviewers is an essen-
tial step.  The goals include developing
an understanding of the purpose of the
reviews, establishing a common under-
standing of the role of standards in the
review, and fully defining the key terms
and criteria to be used in the review.
Mock reviews provide the necessary
practice, allowing the process outlined
in this guide to be adjusted to reflect
local needs and values.

The training of the reviewers can also
serve to broaden the experiences and
background knowledge of the partici-
pants, enabling them to envision science
education as it could be in local schools,
not only as it is. Reviewers should be
exposed to recent research in science
education content and pedagogy, as well
as to outstanding science education
programs elsewhere in the nation.

The training process recommended
here has been developed through
iterative field-test processes.  Although
the elements have been carefully se-
lected to be those critical for producing
a successful review, the facilitator may
need to adapt them to meet local needs.
Sample agendas, examples, and
resources are provided in Chapter 5
“Resources for Training.”

Recommended Process

Develop a common understanding

of review purpose.  The purpose of
the review process is improved student
science achievement in the near future.
The more detail reviewers can bring to
their reviews, the more they will be able
to make the best choice of instructional
materials to meet local needs.  In order
to provide relevant detail, reviewers will
need to develop a common understand-
ing of their work.

First, members of the review team
should analyze all the data gathered in
Step 1.  They should not only discuss
the data collected about the effective-
ness of the current science education
program but also decide on strategies to
remedy shortcomings and reinforce
strengths.  Reviewers should also
become familiar with local policies
governing the curriculum selection
process and reach consensus on any
choices that may be open to them about
how to proceed.

Develop a depth of knowledge
about standards.  Each reviewer
needs to become familiar with the
relevant science content standards
(Roseman, 1997a).  If the standards
document has an overview, that may be
a good place to begin.  Most standards
documents have informative text that
precedes the standards, which can
provide background information,
references to research, and examples of
the standards in action.

Be sure that each reviewer under-
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stands which part of the main text of the
document contains the standards to be
used in the review.  If your standards
are not numbered, a system for refer-
ring to an individual standard should be
developed (See “Numbering Standards”
in Chapter 5).

This may be the first local review to
be based on standards or the first
experience that individual reviewers
have had in applying standards.
Reviewers should understand that
standards are student learning goals
and that the review must determine how
likely students are to meet those goals
using the instructional materials that
will be under review.

Materials do not teach by themselves;
so reviewers will need to judge how
successfully local teachers will be in
using the materials to help students
meet learning goals.  Reviewers should
base their judgments on the explicit
guidance and support the materials
provide for the teacher—the teacher’s
guide, lab manual, directions for each
lesson, overall format and organiza-
tion—as well as on the availability of
professional development.  The review-
ers are encouraged to make comments
about the knowledge and experience of
local teachers in the “Summary
Judgment” and “Additional Information”
sections of their reviews.  The comments
recorded for the materials eventually
selected will be very helpful to those

who plan the professional development
that will be required to help the teach-
ers use new materials effectively.

Most instructional material units
address more than one content stan-
dard, and some will address a standard
only partially.  The purpose of the
review is to evaluate materials against
the two to five standards of highest
priority.  Later, during the selection
process, decisions will be made on how
best to put together a sequence of
instructional materials that meet all
student learning goals.

Incorporate the use of selected
reference materials.  During training
activities, introduce reference materials
and model their use.  The Standards
(NRC, 1996) are especially helpful in
describing inquiry, providing a broad
description of each subject area at K-4,
5-8, and 9-12 grades and outlining good
science teaching practices.  In Bench-
marks (AAAS, 1993) the chapter format
enables a reviewer easily to survey a
content area from kindergarten through
grade 12.  Either Standards or Bench-
marks should be used to supplement
local content standards, particularly
when the local standards are lists of
topics rather than descriptive of what
students should understand.  In addition,
for some content areas, the Benchmarks
chapter on the research base is a conve-
nient reference on children’s ideas and
recommended teaching strategies.
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Information and reference materials
obtained from recent professional
development in pedagogical or manage-
ment areas may be helpful.  For example,
it may be desirable to consider the
compatibility of the reviewed science
instructional materials with recom-
mended strategies for planning lessons,
using cooperative groups, planning an
integrated curriculum, developing
language skills in content areas, or
addressing the needs of bilingual and
special education students.

Information about the mathematics
curriculum may be necessary to help
reviewers determine whether students’
knowledge of mathematics is likely to
be consistent with demands of particu-
lar science instructional materials.

Introduce the review forms.
“Directions for Reviewers” is part of
Step 3, and all review forms can be
found at the end of this chapter.  Form 1
is used to record the standards used for
reviewing a specific instructional mate-
rial, as well as the final rating for how
the materials address each standard.
Forms 2 and 3 include the six criteria
that comprise the review—two on
science subject matter, and four on
student learning or pedagogy, and are to
be filled out for each standard.  Form 4
asks the reviewer to provide a summary
rating.  Form 5 records information
from the reviewers on which compo-
nents offered by the publisher they

believe are necessary and the profes-
sional development needed to support
the use of the materials.  (See Figure 1
for an overview of the review process.)

All forms can be found at the end of
this chapter. If you wish to customize
the review forms just described, an
electronic version can be copied from
the National Academy Press website
(<http://www.nap.edu>).  It may be
especially important to add to or other-
wise revise the directions to include
specifics about local meetings, process
details, or resources.

Define criteria for student learn-
ing.  The four student learning criteria
in Form 3 of the review tool—active
engagement (3.1), depth of understand-
ing (3.2), scientific inquiry (3.3), and
assessments (3.4)—must be discussed
and described by all reviewers.  During
field tests of the process provided in this
guide, group-generated definitions of
these terms produced better and faster
reviews than the use of prescribed
definitions.  A recommended process
for generating these definitions is
provided in Chapter 5 “Resources for
Training.”

Record, reproduce, and distribute
reviewer-generated definitions of crite-
ria produced during this part of the
training.  Plan to attach these to each
review tool packet for reviewer use
during the mock review (see below).

Provide examples of how to cite
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Identify and prioritize the standard(s) 
to use for review of each material 

(Use Form 1) 

Review the content 
(Use Form 2)

Repeat for all the standards listed 
(Use Forms 2 & 3)

Review the instructional design 
(Use Form 3)

Collate all the review data 
for each material

Draft a ranking of materials for 
each grade-level and subject

(Use Form 7) To Selection
Process

= Task for reviewers

= Task for facilitator

Give the material a summary rating
(Use Form 4)

Consider professional development 
needs and which components to buy

(Use Form 5)

Content not
found?

STOP 
the process

GO

Compile a summary of all 
ratings for each material

(Use Form 6) 

FIGURE 1 Review Process
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evidence.  The review forms ask
reviewers to provide evidence, including
examples, explanations, and references,
to back up their judgments.  Clear and
complete citations will be vital to the
selection process.  Examples of good
and poor evidence help reviewers
understand what is meant (See “Citing
Evidence” in Chapter 5).

Practice by doing a mock review.
Practice is essential before beginning
the actual review.  Without it, the first
review will become the training experi-
ence.  For the mock review, choose a
sample of high-quality instructional
materials of sufficient complexity to
simulate actual review challenges.  For
example, this could be a four- to eight-
week module that contains a teacher’s
guide, student materials, assessments,
and optional supplements.

Provide copies of Forms 1-5 of the
review forms and “Directions to
Reviewers.”  Depending on your sched-
ule, you can answer any questions the
reviewers have on the entire process
before they begin their mock review, or
you can proceed to answer questions
one step at a time.

Have reviewers discuss their results
after each section.  To resolve concerns,
refer back to the worksheets, such as
“Definitions of Criteria” and “Directions
to Reviewers,” and to reference materials.
Some calibration of the review process
is desirable, and the discussion will be

quite helpful to the reviewers.   How-
ever, complete agreement on how to
apply the criteria is not desirable.
Diverse individual reviews, guided by
the standards and backed up with
evidence, will produce the most compre-
hensive, useful results.

Plan for reflection and evaluation
of the process.  Convene the review-
ers at the end of the process to discuss
its benefits and drawbacks and how to
improve the process.  Sometimes the
review participants do not participate in
the selection process that follows.  If
this is so, provide them with information
about the future uses of their reviews.

Constraints and Cautions

If training for this process is minimal
(for reasons of time or budget, or both,
for example), reviewers will be likely to
produce widely varying reviews and
recommendations, and the result will be
a prolonged and possibly confusing
selection process.

If your standards document is
sketchy, the reviewers may not have
sufficient information to understand
exactly what students are supposed to
know or do to meet the standards.  This
will make review results highly variable.
In some cases, the official assessments
used in the region provide more infor-
mation about what students should
know or be able to do.  But using
assessments as a substitute for stan-
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dards is risky.  The content addressed in
assessments is usually quite narrow,
and the content or form of the tests may
change with little or no notice.  If
needed and feasible, make a group
decision to supplement your standards
with the appropriate sections of the
Standards or Benchmarks.

Be alert to the possibility that, while
reviewing, reviewers may encounter
unfamiliar formats and pedagogical
styles.  This may cause reviewers to
dismiss innovative materials that could
be effective (Bush et al., forthcoming).
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STEP 3: CARRYING OUT THE
REVIEW OF MATERIALS

In Step 3, reviewers identify appli-
cable standards and analyze each
potential unit of instructional materials
to determine whether the learning goals
will be met.  The judgments of experi-
enced teachers, informed and focused
by training for the process, will be used.
The judgments of scientists concerning
the accuracy and significance of content
and approaches to scientific inquiry—
likewise informed and focused by
training—will also be harnessed.

You may want to invite others, includ-
ing school board members and district
administrators, to observe the first
review session.  Doing so will help these
key stakeholders become aware of the
magnitude of the review task, the
qualifications of the reviewers, and the
focus on student learning goals.  This
knowledge will help later on, when
these same individuals will be involved
in making final decisions, and will help
them educate the community about the
integrity of the process.

Recommended Process

Make decisions about materials
needed, reviewer assignments, and
time needed.  In assigning materials
to reviewer teams, take into account the
time required.  For planning purposes,
estimate that a review of a set of instruc-

tional materials covering about eight
weeks, against two or three standards,
will take at least six hours (when there
are two independent reviewers).  See
also “Budget Planning” in Step 1.

Comprehensive instructional materi-
als packages, such as a yearlong
seventh grade science program, will
require multiple reviewers.  First,
decide which standards must be met by
the instructional materials and, if fea-
sible, prioritize the standards.  Assign
each team of two independent reviewers
one or two of these standards, which
they will then apply in a review of the
entire program.  This approach ensures
that the content coverage and accuracy
are given priority.  Their review of the
student learning criteria should then be
carried out for the sections in which
their assigned content is found.  A
conference among all the reviewers is
likely to be needed to address overall
concerns, such as identification of any
gaps, recommended components, and
likely needs for professional develop-
ment.  The Review Team Summary
(Form 4) will need to be extended to
include more standards.  In addition, if
the reviewers engage in a wide-ranging
discussion about the program, it would
be helpful to attach a written summary
to Form 4.

Each reviewer should be provided
with at least the teacher’s manual and
the assessment materials.  For other
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components, such as materials kits,
videotapes, supplementary materials,
and student books (if student books are
reproduced in the teacher’s manual),
one set per team may be adequate.
When videotapes or other media materi-
als are an integral part of instruction,
make the appropriate playback equip-
ment readily available.  If materials
include software, CD-ROMs, or
probeware, it is advisable to have a
technical troubleshooter available.

Be sure to communicate to reviewers
your arrangements with the publishers,
which usually require that the samples
be returned promptly in resalable
condition.

If you have provided for adequate
release time and space, the reviewers
will be able to come to a central site to
do the reviews.  This way, the complete
set of materials can be made readily
available, but, more importantly, the
reviewers will be available to one another.
If the reviewers will be working inde-
pendently off site, plan to facilitate
communications with you and with each
other.  When the reviewers are finished
with their individual reviews, you may
want to schedule time for a conference
among the reviewers of one set of
materials.  Each reviewer has made
independent decisions, but defending
those decisions to others and listening
to other opinions may strengthen the
review process.  If there is a broad

range of ratings, reviewers should not
be pressured to change their original
rating unless they find they truly over-
looked or misunderstood something.
Alternatively, you can convene a confer-
ence only when the reviews indicate a
need.  Looking back on the quality and
sources of evidence cited to support an
overall judgment should reveal why the
reviews differ and will provide discus-
sion points for a conference.  In some
cases, it may be necessary to carry out
another independent review because of
disagreements.

Decide who will identify the
standards to be used for each unit
of instructional materials.  This can
be done either by you or by the review-
ers.  If done by you, the review will get
off to a faster start.  However, this
standards selection is a very time-
consuming task requiring reading of
many materials.  Each pair of reviewers
assigned a small number of instruc-
tional materials can also accomplish the
identification and prioritization of
standards themselves.  Even though it
can be a disorienting experience, this
approach actually produces more
autonomous, flexible reviewers who
appear to understand the framework,
standards, and their task better.  Allow
plenty of time and a flexible schedule for
this task.  (Also see “Directions for
Reviewers” below.)

Revisit the purpose and steps of
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the review.  During training, you
discussed purpose and walked through
a mock review.  Now you may want to
create a flow chart of all the steps in a
review to help keep reviewers oriented.
(Also see Figures 1 and 2.)  It is not
uncommon for reviewers to need
guidance about what to do next after
having been immersed in the detailed
examination of materials.  Include
directions on how you would like the
reports filed and when the reviewers of
the same materials may confer.

Conduct the review.  Provide each
reviewer with necessary tools, including
the Directions to Reviewers, their criteria
definitions, resource materials, and
access to all components of the assigned
materials.  Reiterate how and when to
communicate with other reviewers and
how to get questions answered.

Compile the review data for each
instructional material.  Prepare
packets of review results for use in the
selection process.  First, clip together a
packet of all review forms for one piece
of instructional material from one
reviewer.  Then gather all reviews for
one piece of instructional material and
record the results on the Review Team
Summary (Form 6).  Staple all Form 5s
to the back of Form 6.  Forms 5 and 6
will be used throughout the selection
process.  Label and file the individual
reviews; they will be needed from time
to time in the selection process.

Resolve any discrepant results.
When considering multiple reviewer
opinions, it is likely that a few will be
quite different from the others.  Look
back through the detailed reviews and
let the evidence cited there make the
case.  At this point, it is possible to
disregard a few reviewer decisions if the
reviewer did not make a convincing
case; but as a general rule, it is better to
include than to exclude.

Summarize the results for use in
the selection process.  This summary
is a bridge from the review step to the
selection step.  You or a small group
should apply judgments, make tentative
recommendations, and provide a draft of
the Selection Recommendations—Form 7
to help get the selection process started.

To do the ranking, look at one pro-
gram element at a time, such as fifth
grade life science or K-2 investigations.
Gather the reviews for all instructional
materials that may fulfill that program
element (some materials will be consid-
ered for more than one element).
Taking into consideration the opinions
and evidence presented by all reviewers,
rank the materials from most promising
to least promising.  Form 7 provides a
format for recording this ranked list,
with comments.  Examples of comments
might be “met 4 of the 5 top standards
well, professional development is
needed to ensure inquiry standards are
met,” or “7 standards covered—3 well, 4
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incompletely” or “2 of 4 reviewers rated
standards achievement ‘not at all’,
content coverage superficial.”

Reviewers will not always reach the
same conclusions, and may have each
made a convincing case for differing
conclusions.  Carry forward the contro-
versy to the selection process where it
can be openly debated and resolved.  A
carefully designed neutral summary of
the reviews will be a helpful addition to
the selection recommendations.

This organizing and preliminary
ranking will help the launch of “Step 4:
Selecting Materials.”

Constraints and Cautions

If you have too little time or too few
reviewers to handle the number of
materials that need to be reviewed, you
may need to review the instructional
materials by sampling.  By confining the
review to a sample, you are assuming
that the quality of that sample is consis-
tent with the quality of the whole, a
risky assumption.  If you must sample,
choose what to sample with care (i.e.,
choose the most critical element of
study or perhaps the element most in
need of improvement in the current
program).  When sampling, you may
want to have reviewers “specialize” in a

particular content area or confine their
attention to a small set of the standards.

The review process always seems too
laborious and lengthy to some reviewers.
However, there is simply no substitute
for verifying by careful examination that
students are likely to achieve the learn-
ing goals—the standards—that the
teachers and community have agreed
are important.  At the end of the review
process, reviewers state that they
understand the science and the science
program much better.  So, try to keep
the reviewers focused on the benefits to
the students and to themselves.  Provide
comfortable accommodations and a lot
of positive reinforcement.

If you need to streamline the process,
reviewers can review first by one com-
mon criterion agreed to be of highest
priority.  Then a full review can be done
only of those materials that passed this
initial screening.  Applying one screen-
ing criterion will work best when there
is unanimity among not only reviewers
but also the community at large about
the attributes of an excellent science
curriculum.  Rarely is an instructional
materials review that clear cut, however.
Upon closer examination, some of the
discarded materials may have positive
attributes that outweigh what were
initially perceived to be weaknesses.
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DIRECTIONS FOR REVIEWERS

1. Identify the standards
for reviewing each unit of
instructional materials.

The primary source of information
will be the curriculum framework,
which identifies the standards to be
achieved by students in particular
grades or grade ranges.  For example, a
curriculum framework may indicate that
sixth grade students will learn about
ecosystems and biological adaptations.
The standards that describe in detail
what middle grade students should
understand and be able to do are then
the standards applicable to instructional
materials under consideration for use
for sixth grade life science or integrated
science classes.

When looking at unfamiliar instruc-
tional materials, it is not always obvious
what standards they address.  Consult
the overview in the teacher’s guide, the
table of contents, the index, or sales
materials from the publisher for topical
references.  Typically, this method of
surveying will result in a very long list
of standards that will not necessarily be
achieved by the students, but will simply
be mentioned or partially addressed.
This problem will be addressed for this
review by prioritizing the standards and
by the recommended method for review

You may discover that the instruc-
tional materials under review meet a

student learning goal that was not
previously identified, but is represented
in the standards.  Consult other review-
ers of the same materials to determine
whether this is a high priority standard,
and, if so, reviewers can add it to their
lists.

2. Prioritize the standards.

There is probably not enough time to
complete a review of all the materials
using each identified standard.  There-
fore, with your facilitator or team, make
a prioritized list of the standards you will
use.  Record all these prioritized stan-
dards in the table on Standards Record
and Rating Sheet (Form 1).  Put the
highest priority standards first.  Use the
identification or numbering system
agreed to in the training of reviewers
(See “Numbering Standards” in
Chapter 5).

3. Get ready to conduct the
review.

Gather all the components of the
materials you will be reviewing, a copy
of the standards, as well as reference
books on science literacy, science
content for various grade levels, and
science teaching.  You also should have
definitions of the criteria developed
during your training.

Now, look through the materials,
especially overviews in the teacher’s
sections and sales materials, the table of
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contents, any assessment materials, and
a list of all the components of the set or
unit.  “Sticky notes” are convenient for
marking sections to which you may
return.  (You should not write on in-
structional materials under review,
because publishers usually ask for their
return in salable condition.)

4. Review what students should
understand or be able to do.

Make sure that Form 1 contains your
name and the title of the unit or set of
instructional materials you are review-
ing.  Now, read the first or highest
priority standard and transfer source,
grade, and text information about it to
the top of Form 2.  Now you will begin
to do a review, one standard at a time.
As you begin, be sure you understand
the science content and level of sophisti-
cation implied—what students should
understand or be able to do. Do not
proceed until this is clear to you and
your fellow reviewers.   Use the content
expertise of the scientists on the team
and consult your reference books to
develop your understanding of what
exactly would constitute achieving each
standard.

5. Examine the materials for
content coverage and scientific
accuracy and importance.

Next, examine in detail the materials
to look for content coverage and scien-

tific accuracy and importance.  Record
what you find and where in detail on
Form 2.  If it turns out that the content
of the standard cannot be found in the
materials, record why you think so, and
give a “not at all” rating for that standard
on Form 4 and in the Summary Rating
column for that standard on Form 1.
Under these circumstances, there is no
point in completing Forms 3 and 5.

6. Determine the likelihood the
students will learn content.

When the content of the standard is
found in the materials, continue to look
through the materials for how well and
how often the students are engaged in
learning about that content.  Look also
for how well an average teacher would
be supported in planning and carrying
out the learning experiences.  You will
be filling out Form 3, using your own
judgment and the definitions of the
criteria developed during review train-
ing.  Provide evidence for your conclu-
sions and cite lessons, section numbers,
or text, as appropriate.

If instructional materials do not match
any standards, but nevertheless seem
worthwhile and well designed, you may
be confused.  In such cases, reviewers
often wonder whether the standards are
in error.  Although this could be the
case, usually it is not, and the materials
should not be considered for selection.
Topics not found in the standards have
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usually been intentionally deleted.  Also,
you may want to refer to standards for
other grade levels, since sometimes the
topic is found elsewhere and is there-
fore developmentally inappropriate for
the use originally being considered.

Now, make a summary judgment on
Form 4 about how likely it is that stu-
dents would achieve the standard using
the unit or set of materials under review.
Be sure to give your suggestions for
modification or additions as requested.
(These will be very helpful in the
selection process and for planning
professional development if the materi-
als are selected.) Record your rating in
the table in Form 1, also.  Make notes
that will help you complete questions
about professional development and
essential components in Form 5.

Go back to Form 1 and choose the
next standard.  Transfer information
about that standard to a new set of
pages for Forms 2 and 3.  Then proceed
to judge whether the materials under
review contain sufficient amounts of the
content in this standard, and so on.
When all of the standards listed on
Form 1 have been reviewed, complete a
summary rating (Form 4).

7. Additional Considerations

On Form 5 you summarize your
recommendations for the professional
development needed to implement
effectively each unit or set of materials

you have reviewed.  You also identify
essential components of the materials
needed by the district.

Use a separate Form 5 sheet for each
unit or set and be sure to identify at the
top which materials you are addressing.
When you address professional develop-
ment, be as specific as possible and
apply your knowledge of the level of
science background and teaching skills
of the “average” teacher.  Since you
have studied the materials very care-
fully with student learning in mind, your
advice will provide important guidance
for those who plan professional
development.

Next, you will recommend which
components the publisher offers should
be purchased, if the materials are
selected.  Components are parts of the
classroom resources that are available
separately, such as teacher’s guides,
student workbooks, videotapes, kits of
materials, laser disks, assessment
packets, laboratory guides, re-teaching
or enrichment materials, and software.
List and then rate each, considering its
importance to helping students achieve
the standards.

What Happens Next?

The facilitator, working with you, will
compile a “Review Team Summary”
(Form 6), showing how well each
reviewed unit or set of instructional
materials reflect the prioritized stan-
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dards.  Your judgments recorded on
Forms 1-5 will be used in the selection
process.  Those who ultimately make
selection recommendations will use

your summary judgments as well as
your estimation of the need for profes-
sional development and essential com-
ponents.
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STEP 4: SELECTING MATERIALS

To move closer to the goal of making
excellent science instructional materials
available to students and teachers, the
data and judgments collected during
review must now be applied to making
selections.  First, the review data should
be compiled and examined.  Up to this
point, each set of materials was reviewed
only against standards.  Now, the sets of
materials will be compared with one
another.

At this time, considerations of cost
and professional development likely to
be needed for successful implementa-
tion are reconciled with resources.
Training and supporting the teachers in
using the new materials is just as critical
to reaching the goal of increased
student achievement as choosing good
materials.

 Finally, another decision-making body,
such as a school board, will usually make
the final decision about which materials
will be purchased.  The recommenda-
tions developed through the selection
process need to make a strong case,
citing evidence to support the validity of
the process used while focusing on the
role of instructional materials in sup-
porting student learning goals.

Recommended Process

Begin the selection process.  The
review can continue through selection,

with the same participants, so that
review and selection constitute a seam-
less process.  However, new people will
sometimes be involved at this point, due
to local decision-making policies or the
need to involve other stakeholders, for
example.  In any case, some review
participants should be part of the
selection process in order to provide
continuity.  Any newcomers should be
provided with background information
about the process so far and engage in a
mock review in order to develop under-
standing of the review data.

Complete the ranking of compa-
rable instructional materials.  As
described at the end of “Step 3: Review-
ing Materials,” the selection process
begins with examination of a ranked list
of instructional materials suitable for a
specific grade and content area in the
curriculum framework.  The recommen-
dations were drafted by the facilitator to
help organize the selection process, but
should now be examined and revised as
necessary.  In taking on the selection
tasks the participants need to incorpo-
rate four elements: (1) review data,
(2) information collected in preparing
for the review, (3) comparative cost, and
(4) professional development
requirements.

1. Review data.  At the end of the
review process, the facilitator will
have compiled the ratings of all
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reviewers for each set of instructional
materials using the Review Team
Summary (Form 6).  These data
should be readily available.

It is sometimes necessary to remind
participants that it is not the purpose
of the selection process to do
another review.  Refer them instead
to the quality of the evidence given
by the reviewers to support their
ratings.  The selection process
should respect reviewer decisions,
not undo or redo the reviews.

2. Information collected in prepar-
ing for the review.  The preparation
step yielded important information
about the effectiveness of the
current program and the opinions of
teachers, administrators, and the
community about priorities for
improving the science program, as
well as policies governing the
material review and selection
process.

Note:  To save time, apply elements
3 and 4 (below) only to the top-
ranked materials—meaning those
under serious consideration.

3. Comparative cost.  Using the
Comparative Cost Worksheet,
calculate a cost per student for each
unit or set of promising materials.

This exercise should reflect reviewer
advice on which parts of the pro-
gram to buy.  These costs are
negotiable; so publishers should be
consulted before making final
recommendations.

4. Professional development
requirements.  Consider what
resources will be needed to train
teachers and provide classroom
support for effective use of the most
promising materials.  Again, the
reviewer advice should be taken into
account, as well as any available
information on the plans of those
responsible for future professional
development.  It is highly desirable
for the staff responsible for planning
and implementing professional
development to be part of this
discussion.

For an overview of the selection
process see Figure 2.

Fit the most promising instruc-
tional materials into the curriculum
framework.  The most desirable
instructional materials for each grade
and topical area of the curriculum
framework have now been tentatively
identified.  Put those pieces in place in
the framework.  The final step of the
selection process is studying the pro-
posed overall program, and assuring
coherence of the materials at each
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Review:    
Needs of local program 

Goals of selection process 
How the review was conducted

               

Review each Form 7 
and make decisions about which materials can be 

dropped from the selection process. Base these decisions
on the review data, without regard to cost or professional 

development resources likely to be needed. 

Prepare a cost/student 
estimate  

for each set of materials. 
Use Form 8, and reviewers’ 
recommendations on Form 5.

Consider professional
development 

likely to be needed to implement
each set of materials, as noted in
reviewers' comments on Form 5.

Make tentative selections
of instructional materials 

for each subject and grade 
on Form 7.

Examine the selections 
as part of the curriculum framework 

(relationships across grades and from one 
grade to another). Consider content, instructional 

design, and resources likely to be required in 
implementing each selection.  

Negotiate and reconsider
until instructional materials can 
be recommended for the entire 

curriculum framework.

FIGURE 2 Selection Process
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grade level and across grade spans,
while still meeting overall student
learning goals.  Making final recommen-
dations, particularly for elementary and
middle school, entails a great deal of
back-and-forth in search of a coherent
arrangement, and it may require some
adjustments in the original framework
to take advantage of the best curriculum
materials that are available.

The selection process may fail to
identify materials that address content
for each grade level.  Solutions include
continuing to search for materials to put
through an ongoing review, writing new
materials from scratch, or attempting to
fix materials with poor ratings.  Con-
straints and cautions about local efforts
to write or fix materials are discussed
below.

Complete the selections.  Now you
have the product of the entire process—
recommended instructional materials
chosen for their carefully assessed
ability to meet student learning goals.
Of course, professional development
and ongoing materials management are
essential for successful implementation.
Be sure to specify the recommended
components for each selection (soft-
ware, laser disk, student workbooks,
assessment packets, etc.).

Prepare to present a case for
approval.  The results of planning,
training, reviewing, and selecting now
must be approved and implemented.

The responsibility of selection partici-
pants continues with the requirement to
communicate with and persuade decision
makers to approve their recommenda-
tions.  In developing the recommenda-
tions report, integrate information about
the effectiveness of the current program
with how the recommended selections
will address related concerns.  Point out
that the focus of the review was on
student learning goals and note any
relationships those goals have to cur-
rent or future achievement tests or
graduation requirements.  Describe the
contacts made with the community and
school district administrators, as well as
their involvement in the process and any
pertinent results or findings.  Note the
credentials of your reviewers and the
extent of their training.

In most localities, an oral presentation
will be required—most likely to the
school board.  Anticipate and prepare to
answer questions from school board
members, other administrators, and the
community.  You may want to have
summary charts or figures on hand.
Have a member of the local scientific
community, preferably a member of the
review and selection team, speak on
behalf of the process and recom-
mendations.

Constraints and Cautions

The selection process may result in
recommendations of some instructional
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materials with lower than desirable
ratings.  Unfortunately, high-quality
instructional materials may not be
available for some student learning
goals or an unusual sequence or combi-
nation of requirements.  These impor-
tant questions should be taken into
account:

- Is it possible that appropriate
instructional materials do exist, but
were not included in the review? Are
potentially suitable materials currently
under development? If so, could local
schools use the materials in a
developer’s field test?

- Could it be that the topic is inappro-
priate for the grade level—too sophisti-
cated or too easy for the average devel-
opmental level of students? If so, can the
curriculum framework be changed?

- If the final result is a mix of
materials from various publishers, is the
pedagogy consistent across the
materials? Will implementation be
unduly confusing? Are copyright
infringements a possibility?

- If extensive teacher education will
be required, are sufficient resources
available: release time, leadership,
ongoing support, and evaluation?

- If a local team will need to develop
an instructional materials unit, are
sufficient human resources—both for
teaching strategies and scientific subject

matter—available? Are there financial
resources to support a sufficiently long
period of development, field testing,
review, revisions, and publication?

- Could a gap in the program remain
until suitable instructional materials can
be found through a continuing search
and mini-review? How long would local
policies allow this condition to exist?
Are students at risk of failing to pass
required tests or meet prerequisites?

For more information on planning
and implementing a science program,
see Designing Mathematics or Science
Curriculum Programs:  A Guide for
Using Mathematics and Science Educa-
tion Standards (NRC, 1999a) and De-
signs for Science Literacy (AAAS, forth-
coming a).

Be prepared to encounter community
opposition, particularly if you have not
informed and involved the community
adequately.  A facilitator with strong
knowledge of local and state policy,
familiarity with applicable standards,
and who can show the strengths of the
review and selection process should be
sufficiently prepared to handle this
situation.  Try to avoid polarization by
listening carefully and acknowledging
opposing concerns.  Address opposition
by providing evidence from the review
process and criteria to back up the
recommendations.
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STEP 5: EVALUATING THE
PROCESS AND RESULTS

Developing your local capacity to
identify and select instructional materials
for the best possible local science
program will require several years of
effort and ongoing evaluation.  As you
go through each round of review and
selection, lessons learned should be
noted and applied to revising the criteria
and the processes used.  The assump-
tions and implied goals of the review
criteria should be checked against
subsequent student achievement and
teacher feedback.  Having just com-
pleted the selection process, you—and
participants in the review and selection
process—are in a position to recommend
ongoing monitoring of the effects and to
prepare for the next round.  Monitoring
may identify the need for supplementa-
tion of the choices just made.

Although in many areas the facilitator’s
job description changes once the science
instructional materials are selected—to
professional development and imple-
mentation concerns or to another
subject matter area—continual attention
needs to be focused on the efficacy of
the new instructional materials.  To
implement a process of continual
improvement, the new program should
be monitored in a number of ways, and
community involvement should be
sustained.

Recommended Process

Gather student achievement data.
Review how your district and state will
gather data on student achievement
with the new materials.  The coordina-
tion of the implementation of new
instructional materials with any new
assessment plans, the content of profes-
sional development, and knowledge of
the political climate will enhance suc-
cess of the science program (DoEd,
1997a).  Analysis of district or state test
data, surveys of teachers, and inter-
views of students can provide evidence
of the effectiveness of the materials in
helping students achieve the standards.

Also consider more informal opportu-
nities to gather feedback on the science
program, such as teacher professional
development, meetings of principals,
science material distribution centers, a
district-wide web site, focus groups, and
classroom observations.  Keep the focus
on standards-based student achieve-
ment information, not only to collect
convincing data but also to reinforce the
message that student achievement is
the goal of the science program.

Take another look at the process.
If this was not done at the end of the
review, reconvene those who were
involved in reviewing and selecting the
materials to discuss what worked and
what did not.  Collect their suggestions
for future modifications, and with the
other key feedback—such as student
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achievement—begin preparing for the
next review and selection round.

The review and selection teams
should also discuss their experiences
and recommendations with those
responsible for professional develop-
ment, for developing or revising the
curriculum framework, and for refur-
bishing classroom science materials.
This kind of internal communication will
help develop the capacity to improve the
science program continuously.

Continue to strengthen the pro-
gram.  During review and selection,
materials may have been recommended
that were not highly rated or that were
considered incomplete in terms of
helping students achieve relevant
standards.  Identify who will follow
through with the suggestions gathered
during review and selection.  Because
new instructional materials are con-
stantly under development, you may
want to schedule periodic mini-reviews
to identify new materials to replace or
supplement those in place.

Continue community involvement.
Community interest in the review and
selection process should be nurtured
and sustained.  Be sure that the commu-
nity is kept aware of—and involved in—
the new program in action.  Disseminate
information gathered in periodic progress
reviews.  Establish or strengthen a
community advisory board.  If the
community was not wholly supportive of

the process or outcome, begin now to
involve key community stakeholders in
discussions aimed at preparing for the
next round of instructional materials
selection.

Constraints and Cautions

The demands of implementing the
new program may leave no staff or no
time to deal with ongoing evaluation and
long-term planning.  Experience with
the information in this guide should
help science program administrators
articulate their need to collect evidence
of program effectiveness continually,
develop capacity to understand the role
of standards in the science program,
keep the community informed, and plan
for future reviews of new instructional
materials.  Resources for evaluation and
long-term planning should be given
high priority.

If a demand for evidence of student
improvement is made in the first year or
two, be prepared for student achieve-
ment data to be disappointing.  Changes
in education practice are multidimen-
sional and require numerous changes,
such as new teaching approaches and
new kinds of materials.  All pertinent
aspects must change to significantly
affect outcome (Fullan, 1991), and that
takes time.  Gather baseline data and
describe reasonable expectations.
Explain long-term evaluation plans and
methods.

Selecting Instructional Materials: A Guide for K-12 Science

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/9607


Selecting Instructional Materials: A Guide for K-12 Science

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/9607


73

Forms for Use in
Review and Selection

Forms 1 through 8 referred to in the preceding section are provided here.  Each
reviewer will need Forms 1-5 for each instructional material and mutiple copies of
Forms 2 and 3.  Forms 6-8 are used in the selection process.

To revise or customize these forms, you may wish to begin by copying the form
from the website of the National Academy Press <http://www.nap.edu>.
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STANDARDS RECORD AND RATING SHEET FORM 1

Title of Instructional Materials: ______________________________________________

Name of Reviewer: _______________________________________________________

Use this sheet to record the standards you are using to review the instructional
materials, and (after completing Forms 2 and 3) to record how well the materials
meet each of those standards.  List these standards in order of their priority, with the
most important first.

Identify the source(s) for the standards used: ________________________

_______________________________________________________________________

Summary
 Identify the Standard Rating

Grade Write a short version and cite a page number (From the end
Level from your standards document. of Form 4).

 1

 2

 3

 4

 5
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CONTENT REVIEW FORM 2

Title of Instructional Materials: ______________________________________________

Name of Reviewer: _______________________________________________________

Use a separate set of Forms 2, 3, and 4 for each standard.

Standard # _______
from Form 1

2.1 Is the content of the standard found in the materials?
Provide specific evidence, examples, explanations, and references.

Provide the complete text of the standard
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2.2 Is the content scientifically accurate and significant?
Provide specific evidence, examples, explanations, and references.

Note: If the content of the materials does not match the standard or is inaccurate or
trivial, there is no need to continue the review.  Record “not at all” as your summary
judgment on Form 4 and in the table on Form 1.

FORM 2 (Continued)
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Title of Instructional Materials: ______________________________________________

Name of Reviewer: _______________________________________________________

Standard # _______
from Form 1

3.1 Do the materials actively engage the students to promote their under-
standing of the subject matter of the standard?
Consult the definition developed during review training.  Provide specific
evidence, examples, explanations, and references.  Be sure to consider
whether this material provides all students with the opportunity to be actively
engaged.

INSTRUCTIONAL DESIGN REVIEW FORM 3

Provide the complete text of the standard

F O R M  3  PA G E  1  O F  4

Selecting Instructional Materials: A Guide for K-12 Science

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/9607


3.2 Will the students develop a depth of understanding of the content of the
standard through use of the materials?
Consult the definition developed during review training.  Provide specific
evidence, examples, explanations, and/or references.  Be sure to consider
whether this material provides all students with the opportunity to develop a
depth of understanding.

F O R M  3  PA G E  2  O F  4

FORM 3 (Continued)
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Note: SKIP item 3.3 if the standard you are using IS an inquiry standard.

3.3 Is scientific inquiry taught, modeled, and practiced where appropriate?
Consult the definition developed during review training and the inquiry
standards.  Provide specific evidence, examples, explanations, and refer-
ences.  Be sure to consider whether this material can help all students
achieve the standard.

FORM 3 (Continued)

F O R M  3  PA G E  3  O F  4
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FORM 3 (Continued)

F O R M  3  PA G E  4  O F  4

3.4 Do the materials provide informal and formal assessments for both the
teacher and student to evaluate progress in achieving the standard?
Provide specific evidence, examples, explanations, and references.  Be sure
to consider whether the assessments will assist all students in achieving the
standard.
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Title of Instructional Materials: ______________________________________________

Name of Reviewer: _______________________________________________________

Standard # _______  from Form 1

Use this sheet to provide your summary rating on how well the materials under
review will help all students achieve the standard.

______ Completely

______ Almost Completely
Please comment on modifications or additions needed for the material to
meet the standard.

______ Incompletely
Please comment on modifications or additions needed for the material to
meet the standard.

______ Not at all

Next steps:
• Record your summary rating in the right-hand column on Form 1.
• Continue your review with the next standard on your list from Form 1.  Use a

new set of Forms 2, 3, and 4.
• When you are finished with all the standards on your list, complete Form 5

to finish your review of these materials.

SUMMARY RATING FORM 4
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ADDITIONAL INFORMATION FORM 5

Title of Instructional Materials: ______________________________________________

Name of Reviewer: _______________________________________________________

Complete this after you have completed Forms 2, 3, and 4 with all the standards
listed on Form 1.

How much and what kind of professional development is likely to be
needed by the teachers in order to use these materials effectively?
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Most materials are made up of several components (e.g., teacher’s manual, materials
kit, unit tests, videos, software, enrichment materials).  Which components of the
materials under review should be purchased?

Optional, Optional,
Must high low Not Not

 Component have priority priority needed examined

Comments:

FORM 5 (Continued)
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REVIEW TEAM SUMMARY FORM 6

Title of Instructional Materials: ______________________________________________

Name of Reviewers:
1.______________________________________________________________________

2.______________________________________________________________________

3.______________________________________________________________________

4.______________________________________________________________________

To facilitate the selection process, complete a separate team summary for each unit
or set of materials reviewed.

Rating of each reviewer
 Standard 1 2 3 4

For ease in scanning the

columns, use these

codes:

C = completely

AC = almost completely

I = incompletely

N = not at all
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SELECTION RECOMMENDATIONS FORM 7

Grade Level and Subject: __________________________________________________
(e.g., third grade physical science)

Title and publisher Comments

 1

 2

 3

 4

 5

 6

 7

 8

 9

 10

 11
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Components Needed

Make a combined list of all the
components mentioned by reviewers on
Form 5 (e.g., teacher’s manual, materi-
als kit, unit tests, videos, software,
enrichment materials).  Then find out
the current prices for all the compo-
nents recommended for selection (for

COMPARATIVE COST WORKSHEET FORM 8

example, the “must have” and “optional,
high priority”).

Each component should be identified
as a “class”: either non-consumable
(NC), completely consumable (CC), or
a combination (KIT), because each is
handled separately in estimating cost
per student.

Optional, Optional, Class
Must high low Not List (NC, CC

 Component have priority priority needed price Per or KIT)

F O R M  8  PA G E  1  O F  3
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Computing Estimated Cost Per
Student

Making a reasonable estimate of
science material cost requires that you
treat the following three categories
separately: non-consumable components
(textbooks, manuals, videos, software),
combinations of consumable and non-
consumable items, (kits, sets) and
entirely consumable items (student
tests, workbooks, chemicals).  When
materials and equipment are required
but are not available from the publisher,
you will need to estimate based on the
materials list or substitute the cost of a
similar package from another publisher.

This estimate is designed to be used
for comparative purposes.  For actual
budget decisions, many more imple-
mentation factors need to be taken into
consideration.  For example, the reuse
of a “science kit” implies a refurbish-
ment system that may require new staff
and space.  Decisions about how to
equip a classroom can depend on such
teaching practices as cooperative
learning or team teaching.  Refurbish-
ment costs can be significantly reduced
if local bulk ordering eventually re-
places buying from the publisher, and so
on.  The costs for replacing consumable
items will also need to cover replacing
lost and broken non-consumable items.

Non-consumable (NC) materials

1. List of the non-consumable components and their prices.  For
each, determine how many are needed to supply one classroom
or one period.  Multiply the cost by the number needed.

Add these amounts to get (A) COST OF NC COMPONENTS.

2. If the materials will be circulated or shared, divide A by the
number of times that materials will be used in a year to obtain B.

3. Divide B by the number of years you expect to use the materials
to get (C) COST OF NONCONSUMABLES PER CLASSROOM
PER YEAR.

Combinations containing both consumable and
nonconsumable materials (KIT)

4. List the prices of all the KITS used in one classroom in a year.
Multiply each unit price by the number needed for each class-
room—this is 1 if your class sizes match those provided for by

Subtotals

A ________

B ________

C ________

FORM 8 (Continued)

F O R M  8  PA G E  2  O F  3
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the supplier.  (Large class sizes or teachers who teach more
than 1 class perday may require the purchase of more KITS, as
well as the purchase of more consumables.)  Add all these
products to find the Initial Cost of Kits.

5. Divide D by the estimated number of times each KIT will be
refurbished and used in another classroom during one year.
Then divide that number by the number of years the KITS will
be used.  This will give the approximate cost of the non-
consumable part of the kits per classroom per year.

6. Estimate the cost of refurbishing each kit.  Mutiply these costs
by the number of a particular kit needed per classroom (usually
1).  Add all these values to obtain the cost of refurbishment if
there is no sharing.

7. Multiply F by the estimated average number of times each kit
will be shared per year.  This calculates the value for the total
cost of reburbishment per class per year.

8. Add E and G.   This is the Total Cost of Kits Per Classroom Per
Year.

Completely Consumable Components (CC)

9. Determine the number of consumables needed for one class-
room or one period during one year.  Multiply the cost of each
by the number needed.  Then add the cost of all consumable
components to get (J) COST OF CONSUMABLE COMPO-
NENTS PER CLASSROOM PER YEAR.

Total Cost per Student Per Year

10. Add C, H and J.  Divide by the average number of students per
classroom or period to get K.

This is an estimate of the cost per student per year of
implementing this set of instructional material.

For more information on buying, refurbishing, and managing
science instructional materials, contact the Association of Science
Materials Centers listed in “Contact Information.”

D ________

E ________

F ________

G ________

H ________

J _________

K ________

F O R M  8  PA G E  3  O F  3

FORM 8 (Continued)
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This chapter contains the training
materials, background information, and
samples referred to earlier in the report
and guide in a format that makes copy-
ing these pages convenient.  Refer to the
Web site of the National Research
Council (<http://www.national-
academies.org>) for an electronic
version of the entire publication (useful
for customizing materials).  This chap-
ter is composed of the following topics:

5
Resources for Training

Numbering standards

Citing evidence

Defining criteria

“Instructional Analysis” from
Project 2061

“Judging How Well Materials
Assess Science Learning Goals”
from Project 2061
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NUMBERING STANDARDS

Numbering the standards assists reviewers in communicating with one another
and making written records.  If the standards you are using are not numbered, like
the National Science Education Standards below, adopt a numbering system similar
to this example.

It is best to have reviewers write the numbers on their copies of the standards,
instead of providing a separate list.  Using only a list could encourage a shallow
topical review.

SAMPLE FROM THE K-4 SCIENCE CONTENT OF THE NATIONAL SCIENCE
EDUCATION STANDARDS

A Science as Inquiry (see pp. 121-122)

1 Abilities necessary to do scientific inquiry

a) Ask a question about objects, organisms, and events in the environment.
This aspect of the standard emphasizes students asking questions that they can
answer with scientific knowledge, combined with their own observations.  Stu-
dents should answer their questions by seeking information from reliable
sources of scientific information and from their own observations and investiga-
tions.

b) Plan and conduct a simple investigation.  In
the earliest years, students may design and con-
duct simple experiments to answer questions.  The
idea of a fair test is possible for many students to
consider by fourth grade.

c) Employ simple equipment and tools to gather data and extend the
senses.  In early years, students develop simple skills, such as how to observe,
measure, cut, connect, switch, turn on and off, pour, hold, tie, and hook.  Begin-

This standard can be
referred to as K-4/A1b.
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ning with simple instruments, students can use rulers to measure the length,
height, and depth of objects and materials; thermometers to measure tempera-
ture; watches to measure time; beam balances and spring scales to measure
weight and force; magnifiers to observe objects and organisms; and microscopes
to observe the finer details of plants, animals, rocks, and other materials.  Chil-
dren also develop skills in the use of computers and calculators for conducting
investigations.

B Physical Sciences (pp. 123 and 127)

2 Position and motion of objects

a) The position of an object can be described by locating it relative to another object
or the background.

b) An object’s motion can be described by tracing and measuring its position over
time.

c) The position and motion of objects can be changed
by pushing or pulling.  The size of the change is
related to the strength of the push or pull.

d) Sound is produced by vibrating objects.  The pitch of the sound can be varied by
changing the rate of vibration.

This standard can be
referred to as K-4/B2c.
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CITING EVIDENCE

During review training, examples of good and poor citations for the review criteria
provide reviewers with a model and help ensure that convincing evidence is col-
lected.  The content criterion (Form 2) is particularly improved by giving examples.
The quality and quantity of the evidence becomes important in the selection process
(Step 4), and is essential in documenting the rigor of the process.  A few examples,
shown on overhead transparencies during review training, can be effective in getting
the point across.  Reviewers also appreciate knowing who may be reading their
reviews and why.

Good Examples

• The lessons that highlight the first part of the standard (the Sun can be seen in
the daytime) include shadows and model ships, discussion of the shape of the
Earth, tracking shadows, the Earth as a sphere, the part of the Earth that is
illuminated by the Sun at any one time.  (Problem: the models are not necessar-
ily convincing.)

• The lessons do not address why the moon can be seen during the day.
• The “lab” model does reinforce that the Earth rotates.  (Problem: it very much

reinforces the incorrect notion of a geocentric universe.)
• Missed opportunity.  In the Explorations with the Lab there is potential for a full-

scale inquiry (e.g., pick a location anywhere in the world, figure out where it is in
relation to the equator, and make up a question on how much daylight it has
during a particular season).

Fair Examples

• The module covers only the relationship of Sun and Earth, and does not develop
a model of the Universe; so the moon and stars are excluded.

• The shadow tracking sheet seems to be an easy and observable way of collecting
analyzable data.

Poor Examples

• There are many pieces of content that lend themselves to matching this stan-
dard.

• I’m not a teacher—can’t respond.

Selecting Instructional Materials: A Guide for K-12 Science

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/9607


R E S O U R C E S  F O R  T R A I N I N G 99

DEFINING CRITERIA

It is critical to the success of the review that definitions of the criteria on Form 3
be agreed upon and understood by all reviewers and be compatible with local needs.
To develop a shared understanding of the criteria have the reviewers participate in
developing a working definition for each criterion:

• active engagement
• depth of understanding
• scientific inquiry
• assessments

The finished working definitions should be distributed to reviewers with their
review forms.

SUGGESTED PROCEDURE

1. Divide the review team into small groups and assign one of the student learning
criteria to each group.

2. Each small group should brainstorm, then prioritize, and finally summarize
responses to the following questions in brief statements:

• Why is this criterion important?
• What are the most important elements for meeting this criterion? Apply your

knowledge of effective teaching strategies and research on learning.  Consult
reference documents on standards and effective science education.

• What qualities of instructional materials should a reviewer look for in review-
ing with this criterion?

3. A representative from each small group can present its products to the others for
review and comment.  All reviewers need to understand and agree with the
definitions of each criterion.  If necessary, the small groups should meet again to
make revisions.
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At this point, you may need to customize the review criterion to meet your needs.
It may become apparent that another criterion should be added.  Or the group may
decide that a certain element of a criterion is so essential it should be made manda-
tory.  This kind of customization is very much in the spirit of this guide and the
forms provided.  Changes that would compromise the quality of your review would
be the deletion of any criterion, the substitution of a scale or checklist for the citing
of evidence, or any process that does not focus on one standard at a time.

During development of the tool it was decided that equity concerns can be natu-
rally and appropriately addressed within the four criteria on Form 3.  You may want
to reexamine your definitions to determine whether the opportunity for all students
to learn is adequately addressed.  Alternatively, each group could add an equity
aspect to each definition, or you could add and define a criterion on addressing
diverse learners.

4.  The definitions should be distributed with Form 3 during the review.

Suggested resources for the small groups

• Provide copies of the National Science Education Standards and Benchmarks for
Science Literacy, in particular the sections introducing and accompanying the
standards, the research citations, and teaching standards.

• The addendum to the National Science Education Standards concerning inquiry
(NRC, forthcoming) will contain resources to help develop a deeper understand-
ing of scientific inquiry as content subject matter, student abilities, and a teaching
strategy.

• Make available the expanded definitions of review criteria from Project 2061’s
Identifying Curriculum Materials for Science Literacy: A Project 2061 Evaluation
Tool (Roseman et al., 1997).  See “Instructional Analysis.”  Many applicable terms
are defined and described in these comprehensive, thoroughly researched, and
field tested
criteria.

• The forthcoming Resources for Science Literacy: Curriculum Materials Evaluation
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from AAAS provides complete workshop plans for helping participants understand
the meaning of specific learning goals.

• The “guiding principles” in Part II of In Search of Understanding: The Case for
Constructivist Classrooms (Brooks and Brooks, 1993) may be a useful refresher for
those who have studied constructivist learning theories, and may be applicable to
the criterion on developing depth of understanding.

• Evaluating the assessments in instructional materials has also been studied and
published by staff at Project 2061 (Stern, 1999).  These assessment evaluation
criteria will be helpful in developing the definitions for assessment criterion 3.4.
An excerpt from that paper is in “Judging How Well Materials Assess Science
Learning Goals.”
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*Excerpt from Roseman, J.  E., S.  Kesidou, and L.  Stern.  1997.  Identifying Curriculum Materials for
Science Literacy.  A Project 2061 Evaluation Tool.  Based on a paper prepared for the colloquium “Using
the National Science Education Standards to Guide the Evaluation, Selection, and Adaptation of
Instructional Materials.” National Research Council, November 10-12, 1996.  See <http://
project2061.aaas.org/newsinfo/research/roseman/roseman2.html>.

INSTRUCTIONAL ANALYSIS
An Excerpt from a Project 2061 Report*

The purpose of the instructional analysis is to estimate how well the material
addresses targeted benchmarks from the perspective of what is known about stu-
dent learning and effective teaching.  The criteria for making such judgments are
derived from research on learning and teaching and on the craft knowledge of
experienced educators.  In the context of science literacy, summaries of these have
been formulated in Chapter 13: Effective Learning and Teaching in Science for All
Americans; in Chapter 15: The Research Base of Benchmarks for Science Literacy;
and of science education alone in Chapter 3: Science Teaching Standards in National
Science Education Standards.

From those sources, seven criteria clusters have been identified to serve as a basis
for the instructional analysis.  (One could view these as standards for instructional
materials.) A draft of the specific questions within each cluster is shown below.  The
proposition here is that (1) in the ideal all questions within each cluster would be
well addressed in a material—they are not alternatives; and (2) this analysis has to
be made for each benchmark separately—if we are serious about having science
literate high school graduates then we want to focus effective instruction on every
single one of the important ideas in Science for All Americans.

Cluster I, Providing a Sense of Purpose.  Part of planning a coherent curricu-
lum involves deciding on its purposes and on what learning experiences will likely
contribute to achieving those purposes.  But while coherence from the designers’
point of view is important, it may be inadequate to give students the same sense of
what they are doing and why.  This cluster includes criteria to determine whether
the material attempts to make its purposes explicit and meaningful, either by itself or
by instructions to the teacher.
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Framing.  Does the material begin with important focus problems, issues, or
questions about phenomena that are interesting and/or familiar to students?

Connected sequence.  Does the material involve students in a connected
sequence of activities (versus a collection of activities) that build toward under-
standing of a benchmark(s)?

Fit of frame and sequence.  If there is both a frame and a connected se-
quence, does the sequence follow well from the frame?

Activity purpose.  Does the material prompt teachers to convey the purpose of
each activity and its relationship to the benchmarks? Does each activity encourage
each student to think about the purpose of the activity and its relationship to
specific learning goals?

Cluster II, Taking Account of Student Ideas.  Fostering better understanding in
students requires taking time to attend to the ideas they already have, both ideas
that are incorrect and ideas that can serve as a foundation for subsequent learning.
Such attention requires that teachers are informed about prerequisite ideas/skills
needed for understanding a benchmark and what their students’ initial ideas are—in
particular, the ideas that may interfere with learning the scientific story.  Moreover,
teachers can help address students’ ideas if they know what is likely to work.  This
cluster examines whether the material contains specific suggestions for identifying
and relating to student ideas.

Prerequisite knowledge/skills.  Does the material specify prerequisite
knowledge/skills that are necessary to the learning of the benchmark(s)?

Alerting to commonly held ideas.  Does the material alert teachers to
commonly held student ideas (both troublesome and helpful) such as those de-
scribed in Benchmarks Chapter 15: The Research Base?

Assisting the teacher in identifying students’ ideas.  Does the material
include suggestions for teachers to find out what their students think about
familiar phenomena related to a benchmark before the scientific ideas are intro-
duced?
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Addressing commonly held ideas.  Does the material explicitly address
commonly held student ideas?

Assisting the teacher in addressing identified students’ ideas.  Does the
material include suggestions for teachers on how to address ideas that their
students hold?

Cluster III, Engaging Students with Phenomena.  Much of the point of science
is explaining phenomena in terms of a small number of principles or ideas.  For
students to appreciate this explanatory power, they need to have a sense of the range
of phenomena that science can explain.  “Students need to get acquainted with the
things around them—including devices, organisms, materials, shapes, and num-
bers—and to observe them, collect them, handle them, describe them, become
puzzled by them, ask questions about them, argue about them, and then try to find
answers to their questions.” (SFAA, p.  201) Furthermore, students should see that
the need to explain comes up in a variety of contexts.

First-hand experiences.  Does the material include activities that provide
first-hand experiences with phenomena relevant to the benchmark when practical
and when not practical, make use of videos, pictures, models, simulations, etc.?

Variety of contexts.  Does the material promote experiences in multiple,
different contexts so as to support the formation of generalizations?

Questions before answers.  Does the material link problems or questions
about phenomena to solutions or ideas?

Cluster IV, Developing and Using Scientific Ideas.  Science for All Americans
includes in its definition of science literacy a number of important yet quite abstract
ideas—e.g., atomic structure, natural selection, modifiability of science, interacting
systems, common laws of motion for earth and heavens.  Such ideas cannot be
inferred directly from phenomena, and the ideas themselves were developed over
many hundreds of years as a result of considerable discussion and debate about the
cogency of theory and its relationship to collected evidence.

Science literacy requires that students see the link between phenomena and ideas
and see the ideas themselves as useful.  This cluster includes criteria to determine
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whether the material attempts to provide links between phenomena and ideas and to
demonstrate the usefulness of the ideas in varied contexts.

Building a case.  Does the material suggest ways to help students draw from
their experiences with phenomena, readings, activities, etc., to develop an evidence-
based argument for benchmark ideas? (This could include reading material that
develops a case.)

Introducing terms.  Does the material introduce technical terms only in
conjunction with experience with the idea or process and only as needed to facili-
tate thinking and promote effective communication?

Representing ideas.  Does the material include appropriate representations of
scientific ideas?

Connecting ideas.  Does the material explicitly draw attention to appropriate
connections among benchmark ideas (e.g., to a concrete example or instance of a
principle or generalization, to an analogous idea, or to an idea that shows up in
another field)?

Demonstrating/modeling skills and use of knowledge.  Does the material
demonstrate/model or include suggestions for teachers on how to demonstrate/
model skills or the use of knowledge?

Practice.  Does the material provide tasks/questions for students to practice
skills or using knowledge in a variety of situations?

Cluster V, Promoting Student Reflection.  No matter how clearly materials may
present ideas, students (like all people) will make their own meaning out of it.
Constructing meaning well is facilitated by having students (a) make their ideas and
reasoning explicit, (b) hold them up to scrutiny, and (c) recast them as needed.  This
cluster includes criteria for whether the material suggests how to help students
express, think about, and reshape their ideas to make better sense of the world.

Expressing ideas.  Does the material routinely include suggestions (such as
group work or journal writing) for having each student express, clarify, justify, and
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represent his/her ideas? Are suggestions made for when and how students will
get feedback from peers and the teacher?

Reflecting on activities.  Does the material include tasks and/or question
sequences to guide student interpretation and reasoning about phenomena and
activities?

Reflecting on when to use knowledge and skills.  Does the material help or
include suggestions on how to help students know when to use knowledge and
skills in new situations?

Self-monitoring.  Does the material suggest ways to have students check their
own progress and consider how their ideas have changed and why?

Cluster VI, Assessing Progress.  There are several important reasons for moni-
toring student progress toward specific learning goals.  Having a collection of alter-
natives can ease the creative burden on teachers and increase the time available to
analyze student responses and make adjustments in instruction based on them.  This
cluster includes criteria for whether the material includes a variety of goal-relevant
assessments.

Alignment to goals.  Assuming a content match of the curriculum material to
this benchmark, are assessment items included that match the content?

Application.  Does the material include assessment tasks that require applica-
tion of ideas and avoid allowing students a trivial way out, like using a formula or
repeating a memorized term without understanding?

Embedded.  Are some assessments embedded in the curriculum along the
way, with advice to teachers as to how they might use the results to choose or
modify activities?

Cluster VII, Enhancing the Learning Environment.  Many other important
considerations are involved in the selection of curriculum materials—for example,
the help they provide teachers in encouraging student curiosity and creating a
classroom community where all can succeed, or the material’s scientific accuracy or
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attractiveness.  Each of these can influence student learning, even whether the
materials are used.  The criteria listed in this cluster provide reviewers with the
opportunity to comment on these and other important features.

Teacher content learning.  Would the material help teachers improve their
understanding of science, mathematics, and technology and their interconnec-
tions?

Classroom environment.  Does the material help teachers to create a class-
room environment that welcomes student curiosity, rewards creativity, encourages
a spirit of healthy questioning, and avoids dogmatism?

Welcoming all students.  Does the material help teachers to create a class-
room community that encourages high expectations for all students, that enables all
students to experience success, and that provides all different kinds of students a
feeling of belonging to the science classroom?

Connecting beyond the unit.  Does the material explicitly draw attention to
appropriate connections to ideas in other units?

Other strengths.  What, if any, other features of the material are worth noting?
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*Stern, L.  1999. Are you really testing for science literacy? Aiming precisely at benchmarks and
standards.  Paper presented at the annual meeting of the National Association for Research in Science
Teaching, Boston, Mass., March 28-31.

JUDGING HOW WELL MATERIALS ASSESS
SCIENCE LEARNING GOALS
An Excerpt from a Project 2061 Report*

CRITERION 1.  ALIGNING TO GOALS.  Assuming a content match between the curricu-
lum material and the benchmark, are assessment items included that match the
same benchmark?

Indicators of meeting the criterion:

1. The specific ideas in the benchmark are necessary in order to respond to
the assessment items.

2. The specific ideas in the benchmark are sufficient to respond to the assess-
ment items (or, if other ideas are needed, they are not more sophisticated and have
been taught earlier).

CRITERION 2.  TESTING FOR UNDERSTANDING.  Does the material assess understanding
of benchmark ideas and avoid allowing students a trivial way out, like repeating a
memorized term or phrase from the text without understanding?

Indicators of meeting the criterion:

1. Assessment items focus on understanding of benchmark ideas (as opposed
to recall).

2. Assessment items include both familiar and novel tasks.

CRITERION 3.  INFORMING INSTRUCTION.  Are some assessments embedded in the
curriculum along the way, with advice to teachers as to how they might use the
results to choose or modify activities?
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Indicators of meeting the criterion.

1. The material uses embedded assessment as a routine strategy (rather than
just including occasional questions).

2. The material suggests how to probe beyond students’ initial responses
to clarify and further understand student answers.

3. The material provides specific suggestions to teachers about how to use
the information from the embedded assessments to make instructional decisions
about what ideas need to be addressed by further activities.
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Contact Information

The National Research Council’s
(NRC) publications, including this
report, are available on the World Wide
Web at <http://www.nap.edu>.  Inquir-
ies to the NRC’s Center for Science,
Mathematics, and Engineering Educa-
tion can be sent by electronic mail to
<csmeeinq@nas.edu>.

The National Science Resources
Center, collects and disseminates
information about exemplary teaching
resources, develops and disseminates
curriculum materials, and sponsors
outreach activities, specifically in the
areas of leadership development and
technical assistance, to help school
districts develop and sustain hands-on
science programs.  More information is
available at <http://www.si.edu/nsrc>.

The Association of Science Materials
Centers (ASMC) offers assistance in
planning facilities, identifying and
evaluating curriculum, procuring and
managing materials, staffing, raising
and managing funds, planning a delivery
system, developing community support,
providing for continuous professional
development, and promoting systemic
change.  ASMC information is available
at <http://substorm.astro.umd.edu/
~asmc/asmc.html>.

The American Association for the
Advancement of Science’s Project 2061
makes its many resources and research
publications available at <http://
project2061.aaas.org>.
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Accuracy, content, 7, 13, 14, 18, 20, 27, 34, 42, 57,
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Administrators, 4, 11, 29, 41, 44, 57, 65, 71
Age factors, 6
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Science, 4, 100
Project 2061, 17-18, 25, 48, 49, 95, 100, 101,

102-109
see also Benchmarks for Science Literacy

Association of Science Materials Centers, 111
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Project 2061, 18
prototype evaluation, 25, 26, 28, 35
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Budgetary issues, 10, 13, 25, 28, 31, 35, 43, 44-45,

48, 49, 55, 65, 66, 67, 91-93

C

California, 5, 9
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Center for Science, Mathematics, and

Engineering Education, 6, 21-22, 37
Checklists, 24, 26, 43
Committees for materials selection, 11-12, 13, 43,

46-48, 57-58, 99-100
bias, 48
NSF guidelines, 20
Project 2061, 18, 48
prototype evaluation, 24, 28-35, 36, 48
recruitment of, 46-48
scientists on, 26-27, 32, 33, 44-45, 46, 47, 57, 68
training of evaluators, 31-36, 43-49, 51-56, 57

Community involvement, 6, 25-26, 46, 49, 57, 65,
70, 71

political factors, 9, 28, 48
Comparative Cost Worksheet (Form 8), 91-93
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Content issues, 7, 24, 26, 43, 50, 51-52, 57

accuracy, 7, 13, 14, 18, 20, 27, 34, 42, 57, 62,
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checklists, 24, 26, 43
form for evaluation (Forms 2 and 3), 62-63, 77-

78, 80, 98
NSF, 20
process flowchart, 54
Project 2061, 18
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see also Curriculum design and

implementation; Textbooks
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5, 6, 12, 14, 42, 65, 67, 106
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Curriculum framework, 42, 61, 66, 67

D

Demographic factors, 6, 46
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Designing Mathematics or Science Curriculum

Programs: A Guide for Using Mathematics
and Science Education Standards, 21, 43, 69
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10, 13, 25, 28, 31, 35, 43, 44-45, 48, 49, 55,
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CMSEE, 21-22
data collection, 45-46, 51, 59, 66, 70, 71
Department of Education, 20-21
field testing, 23, 24, 28-37
forms used in material review,
   copies of, 73-93
   use of, 59, 61, 62-63, 66, 67
principles of, 23, 25-28
process, 39-71
   flowcharts, 54, 67
Project 2061, 17-18, 48
prototypes, 23, 25-29, 48
sampling procedures, 60
training of evaluators, 31-36, 43-49, 51-59
see also Committees for materials selection;

Standards-based approach; Testing
Evaluation Criteria for Science Curriculum

Materials, 25
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Experiments, laboratory, 5, 6, 12, 13, 52, 96

F

Federal government, 3, 4
Field testing, 23, 24, 28-37
Florida, 9
Forms used in material review

copies of, 73-93
use of, 59, 61, 62-63, 66, 67, 98-99
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How People Learn, 35
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I

Identifying Curriculum Materials for Science
Literacy: A Project 2061 Evaluation Tool,
100

Inquiry-based teaching, 6, 12, 13, 43, 57, 81, 96,
99, 105

Project 2061, 18
prototype evaluation, 29, 31

In Search of Understanding: The Case for
Constructivist Classrooms, 101

Instructional Design Review (Form 3), 79-82
use of, 62, 63

Internet, 53, 70, 73, 95, 111

J

Judgment of reviewers, 14, 15, 18, 24-36, 43, 46,
52, 53, 57, 58, 59, 62-64,101, 102, 108-109

“Judging How Well Materials Assess Science
Learning Goals,” 101

L

Laboratory experiments, see Equipment,
laboratory; Experiments, laboratory

Legislation, materials selection procedures, 9
Local factors, see School districts

M
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Middle Grades Science Textbooks: A Benchmarks-

based Evaluation, 18
Motivation, 20, 99

see also Inquiry-based teaching
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Narrative responses, 26, 35, 79-85
National Science Board, 5
National Science Education Standards, 3, 4, 5-7,

27, 38, 48, 52, 56, 96-97, 100, 102
classroom assessment, 8
NRSC, 19, 25
NSF, 20
private schools, 11, 12
Project 2061, 18, 25
prototype evaluation, 25, 26, 28, 35

National Science Foundation, 10, 19-20, 25, 29
National Science Resources Center, 10, 19, 25, 49
National Science Teachers Association, 27
National standards, general, 3, 4, 17-22, 41-42

Benchmarks, 3, 4, 5, 7, 11, 12, 18, 25, 26, 28, 35,
48, 49, 52, 56, 100, 102

National Science Education Standards, 3, 4, 5-
7, 8, 11, 12, 18, 19, 20, 25-28, 38, 48, 52, 56,
96-97, 102

NRSC, 10, 19, 25
NSF, 10, 19-20, 25, 29

A Nation at Risk, 4
North Dakota, 4

O

Ohio Systematic Initiative, 49

P

Parental involvement, 6, 8, 14, 45-46
Pedagogical review criteria, 62-63 (Form 3)
Pedagogy, 12
Peer review, 20
Political factors, 9, 28, 48
Presidential Award for Excellence in

Mathematics and Science Teaching, 7-8
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Principals, see Administrators
Private schools, 11-12
Probeware, 58
Professional development

evaluator training, 31-36, 43-49, 51-59
form for rating (Form 5), 63-64, 67, 85
teachers, 6, 10, 13-14, 18, 24, 27-28, 35, 43-48,

52, 53, 54, 59, 63-70, 85
Project 2061, 17-18, 25, 95, 100, 101-109
Prototypes, 23, 25-29, 48

Benchmarks, 25, 26, 28, 35
National Science Education Standards, 25, 26,

28, 35
state-level issues, 26, 27, 29, 33
see also Field testing

Public schools, 9-11
Publishing industry, role of, 10, 11, 12, 47, 49-50,

58, 62, 69

R

Racial/ethnic factors, 46
Reading level considerations, 12
Reference materials, 52-53
Research-based teaching, 6, 18, 35, 38
Resources for Science Literacy: Curriculum

Materials Evaluation, 100
Resources for Teaching Elementary School Science,

19
Review Team Summary (Form 6), 87

use of, 63, 66
Rote learning, see Memorization

S

Sampling, 60
School districts, 3, 4, 6, 13, 51, 57

materials selection procedures, 9-11, 15, 23,
26, 27, 28, 44, 65, 89

prototype evaluation, 27, 28
standards, 10, 11, 32, 42

Science and Technology for Children, 19
Science for All Americans, 102, 104
Scientists as material reviewers, 26-27, 32, 33, 44-

45, 46, 47, 57, 68
Selection Recommendations (Form 7), 89

use of, 67
Social factors, 3-4, 37

community involvement, 6, 25-26, 46, 49, 57,
65, 70, 71

NSF guidelines, 20
parental involvement, 6, 8, 14, 45-46
political factors, 9, 28, 48

Software, 58
A Splintered Vision: An Investigation of U.S.

Science and Mathematics Education, 9
Stakeholders, see Community involvement;

Parental involvement; Political factors;
Social factors

Standards-based approach, 3-16, 25-29, 42, 45,
57-61, 71

community understanding of, 46
Edison Project, 11
forms for reviewers, 53, 61, 62, 63, 75-85
inquiry-based teaching, 14
prioritizing, 61, 63-64, 96-97, 99
process flowcharts, 54, 67
publishers, 12, 49-50
reviewer training, 31-37, 43, 44, 46, 47-48, 51-

56
school districts, 10, 11, 32, 42
selection committees use of, 10
state, 9, 15, 26, 32, 48, 69
summary ratings, 85, 87
see also Benchmarks for Science Literacy;

Content issues; National Science Education
Standards; National standards

Standards Record and Rating Sheet (Form 1), 75
use of, 61, 62, 63

State-level factors, 3, 4-5, 6, 8
materials selection procedures, 9-10, 41, 44, 69
political factors, 9
prototype evaluation, 26, 27, 29, 33
standards, 9, 15, 26, 32, 48, 69
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Student achievement, 8, 34, 42, 45, 46, 49, 51, 59,
60, 63, 65, 70-71

see also Standards-based approach; Testing
Summary Rating (Form 4), 83

use of 62, 63
Summary ratings, 18, 34, 43, 45, 52, 53, 54, 57, 59

forms, 57, 85, 87

T

Teachers, 5, 15, 27, 42-43
innovative materials, 13
manuals and guides for, 14, 52, 57-58, 63, 86
NSF guidelines, 19, 20
PAEMST teachers, 7-8
professional development, 6, 10, 13-14, 18, 24,

27-28, 35, 43-48, 52, 53, 54, 59, 63-70, 85
Project 2061, 18
support for, general, 5, 6, 62, 104, 107, 111
surveys of materials currently used, 45, 70
textbook use, 7-8, 12, 13

Teaching About Evolution and the Nature of
Science, 22

Teams, reviewers, see Committees for materials
selection

Testing
classroom assessments, 8
multiple-choice formats, 8
PAEMST teachers, 7-8
professional development in, 46
statewide, 8
TIMSS, 4, 7

Texas, 9
Textbooks, 4, 5, 12, 13, 33

parental involvement, 8
private schools, 11-12
state selection procedures, 9
teacher lesson plans and, 7-8, 12, 13

Third International Mathematics and Science
Study, 4, 7

U

University resources, 12, 46, 47

V

Videotapes, 58, 63

W

Washington, D.C., 4-5
World Wide Web, see Internet

Selecting Instructional Materials: A Guide for K-12 Science

Copyright National Academy of Sciences. All rights reserved.

http://www.nap.edu/9607

	 Front Matter
	Preface
	Acknowledgments
	Contents
	Section I Developing the Capacity for Selecting Effective Instructional Materials
	1 The Relationship of Instructional Materials to Achieving K-12 Science Standards
	2 A Review of National Efforts to Evaluate Instructional Materials
	3 The Development of a Guide for Evaluating Instructional Materials
	Section II Recommended Processes and Tools
	4 Guide to Selecting Instructional Materials
	5 Resources for Training
	Contact Information
	References
	Index

