Texas Environmental Science
Middle School Textbook Review

by
Duggan Flanakin

Senior Fellow, Texas Public Policy Foundation

September 2001

Please note, the following review no longer accurately portrays the
textbooks. Publishers made significant changes in the textbooks since
the review was released at the September meeting of the State Board of

Education.

The September report will be updated with a listing of changes that
publishers introduced in response to our review.

A final report about the science textbooks will be posted on our website
in earlv December.




Contents

Section |.
Section I1I.

Section I11.

Section 1V.

Section V.

Section VI.

Section VII.

Section VIII.

Section I X.

Introduction
Textbook Review Criteria & Methodology

Environmental Science Textbook Review
Topics

Environmentd Science
Textbook Review Summary
Findings

Holt, Rinehart & Wingon —
Review of Grades6, 7, and 8

Glencoe, McGraw-Hill —
Review of Grades6, 7, and 8

PrenticeHdl, Inc. — Review
of Grades6, 7,and 8

RonJon Publishing, Inc. —
Review of Grades6, 7, and 8

Appendix I: Texas Essential Knowledge
and Skills (TEKYS)

10

15

35

56

76

91



Texas Environmental Science Middle School Textbook Review — September 2001

Saction |

Introduction

Improving public education is the most important task facing Texas. Today, all too few students
acquire the knowledge and skills required to make informed civic, economic, social, and political
decisions. In no other area of education isilliteracy more acute than in science, especialy
environmental science. Mounting challengesto land, water, air, and the quality of life require
Texans to become better informed about the environment, emerging technology, and ecosystems.

Environmental science isarelatively new addition to science curriculum, stimulated
approximately three decades ago by areport by the National Science Board for a national
research agenda (Environmental Science: The Challenge for the Seventies). Environmental
education is a complex, multi-disciplinary subject; it combines physical science, technology,
biology and chemistry, technology, sociology, and economics. It isaso acomplicated subject;
research in environmental science is rapidly advancing and there are many areas of scientific
uncertainty.

Environmental education has been an important part of science education in public schools of
Texas for amost half a century. Texans have long appreciated the importance of careful
environmental stewardship and required students to learn about natural resources and resource
management. The new state curriculum standards, the Texas Essential Knowledge and Skills
(TEKYS) adopted by the State Board of Education in 1997, identify specific expectations for
environmental science education. To introduce these new expectations for science education,
the State Board of Education will adopt new science textbooks in November 2001 that will
determine what youth will learn about environmental science over the next decade in Texas
public schooals.

Because textbooks serve as the foundation of classroom instruction, the selection of accurate,
factual, and up-to-date science textbooks is essential. Over the past five years, the Texas Public
Policy Foundation (TPPF) has published annual textbook reviews to help the State Board of
Education and public schools to make informed decisions about textbook selection. This year,
TPPF commissioned areview of middle school science textbooks to evaluate environmental
science education. The Foundation limited the review to environmental science for two reasons.
Firg, Texas A & M was commissioned by the Texas Education Agency to review general
science content of the textbooks submitted for state adoption; second, there is growing public
concern in Texas, as well as throughout the nation, about what students are taught about the
environment.
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Public concern isjustified, according to numerous studies conducted to evaluate science
textbooks, and concern is particularly justified about environmental education. Reports published
by professional scientific associations (such as the American Association for the Advancement

of Science), national commissions (such as the Commission on Environmental Education
convened by the Washington-based George C. Marshall Institute), national policy institutes
(such as the Washington-based Heritage Foundation and the Thomas B. Fordham Foundation),
state policy foundations (such as the Wisconsin Policy Research Institute and the Alabama
Policy Institute), higher education (such as North Carolina State University), educators (such as
the Textbook League), and popular news media (such as Forbes Magazine) identify glaring
errors and omissions in science textbooks used today in Texas and throughout the nation.

These reports revead that textbook materials about the environment generally focus on socia and
political issues, contain insufficient scientific facts or factua inaccuracies, fail to distinguish
between fact and theory, omit citations, ignore uncertainties associated with scientific findings,
lack objectivity, and mix science with advocacy.

The poor quality and inaccuracy of environmental science textbooks led the North American
Association for Environmental Education (NAAEE), the nation’ s largest association of
professional environmental educators), to publish Environmental Education Materials:
Guidelines for Excellence in 1996. These guidelines were closely replicated by textbook criteria
later established later by the Environmental Literacy Council (a national association of scientists,
educators, and economists).

To ensure that textbooks proposed for use in Texas public schools meet standards established by
national environmental organizations and meet state requirements for classroom instruction,
TPPF commissioned Duggan Flanakin to conduct areview of environmenta science in middle
school textbooks. Mr. Flanakin has expert knowledge of environmental science, aswell asan
intimate knowledge of state regulation and private sector activities related to the environment in
Texas. He served on the Environmental Science Textbook Committee for the Texas State Board
of Education in 1995, authored a report on environmental science education in 1996, and
publishes a semi-monthly report on environmental newsin Texas.

The review of middle school science textbooks, contained in this report, justifies public concern
about environmental science education. Not one of the textbooks for grades 6, 7, and 8 meet
standards set by NAAEE or the Environmental Literacy Council for sound environmental
education. Not one of the textbooks provides completely accurate, factual, comprehensive and
objective information about the environment.

While failing to meet national standards for environmental education, the reviewed textbooks —
more importantly - appear to violate state requirements for accuracy and for content specified by
state curriculum standards, the Texas Essential Knowledge and Skills. The detailed review of
textbook content provided in the following pages furnishes a compelling argument for the State
Board of Education to request textbook revisions and to recommend the development of
supplemental instructional materials.
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Weaknesses of science textbooks now considered for use in Texas public schools should provoke
acute concern about educating today’ s youth to understand, and to resolve complex
environmenta questions. Our state's health and prosperity depend on sound environmental
science education and careful selection of science textbooks.

While the adoption of science textbooks is critically important to Texas, the selection of specific
textbooks has equal importance for the nation. Approximately 80 percent of textbook content
developed for Texas is adapted and repackaged by major publishers for salesin other states.

Science literacy depends on sound science education materials. Texans have set high standards
for environmental education; now Texans must ensure that textbooks meet high standards,
equipping students with the knowledge needed to care for Earth and life.
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Sactionl|

Iextbook Review Ciriteria & Methodology

Our textbook review examines the environmenta science content in four middle school science
textbook series that were submitted for the November 2001 adoption of Conforming Textbooks
by the Texas State Board of Education:

Holt Science & Technology: Texas Edition
Glencoe Texas Science

Prentice Hall Science Explorer

RonJon Select Science

This review does not examine electronic textbooks because paper textbooks remain the principal
form of instructional materials purchased by schools. The teacher’s edition was used for the
review because the teacher’ s version includes content of the student text.

The review was designed to determine if the textbooks meet requirements for content that are
established by the Texas Essential Knowledge and Skills (TEKS) in eight key environmental
topics:

Energy and Natural Resources

Climate Change (Globa Warming) and the Greenhouse Effect
Acid Rain

Human Population Dynamics

Endangered Species and Tropical Rainforests

Waste Management

Water Quality

Air Quality

Using TEKS as the criteriafor reviewing instructional content, guidelines established by the
North American Association for Environmental Education (NAAEE-the nation’ s largest
professional association of environmental educators) were used as a framework for reviewing the
facts and theories introduced by the texts.

NAAEE's guidelines for evaluating educational materials state that environmental science
instruction materials “should be fair and accurate in describing environmental problems, issues,
and conditions, and in reflecting the diversity of perspectives on them. Where there are
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differences on opinion or competing scientific explanations, the range of perspectives should be
presented in a balanced way.”

The Science TEKS standards directly relate to this educationa objective. The Appendix liststhe
TEKSfor grades 6, 7, and 8 that relate to environmental science. Thefirst TEKS standards
considered in thisreview [6.1 (B), 7.1 (B), 8.1 (B)] require textbooks to “ provide appropriate
information so that students can make wise choices in the use and conservation of resources and
the disposal and recycling of materials.” This TEKS standard touches on waste management and
on ways to lessen the generation of waste; it also requires that students learn some economics,
including the current and projected costs (including environmental costs) for first use, reuse, and
recycling of specific materials and comparative costs of substituting aternative materials for
those whose costs (including environmental costs) are judged to be too high.

The Science TEKS [6.3, 7.3, 8.3] further state that students must be able to use “critical thinking
and scientific problem solving to make informed decisions.” To accomplish this, students are
“expected to analyze, review, and critique scientific explanations, including hypotheses and
theories, as to strengths and weaknesses, using scientific evidence and information.” [6.3 (A), 7.3
(A), 8.3 (A)]. TEKSaso requires textbooks to provide appropriate information so that students
can properly evaluate the impact of research on scientific thought, society, and the environment
[6.3 (D), 7.3 (D), 8.3 (D)].

These TEKS standards require instructional materials to present alternative hypotheses and
explanations of controversial phenomena in a balanced manner. Otherwise, students are unable
to engage in “critical thinking” or test the strengths and weaknesses of scientific explanations.
Moreover, textbooks should incorporate the latest possible information on rapidly advancing
technologies and scientific research and how these changes may affect the relative economics
(hence, marketability) and even environmental friendliness of various energy sources.

At al three middle school grades, the TEKS require students to learn about topics of critical
importance to Texans.

TEKS requires grade 6 textbooks to include thorough coverage of all energy sources so that
students may know “that obtaining, transforming, and distributing energy affects the
environment” [6.9]. Students are expected to be able to “identify energy transformations
occurring during the production of energy for human use such as electrical energy to heat energy
or heat energy to electrical energy” [6.9 (A)], “compare methods used for transforming energy in
devices such as water heaters, cooling systems, or hydroel ectric and wind power plants’ [6.9
(B)], and “research and describe energy types from their source to their use and determine if the
type is renewable, non-renewable, or inexhaustible’ [6.9 (C)].

TEKS requires grade 7 textbooks to thoroughly discuss the Earth’ s renewable, non-renewable,
and inexhaustible resources - including the latest technological and scientific developments - in
order for students to know “that natural events and human activities can alter Earth systems’
[7.14] and be able to “make inferences and draw conclusions about effects of human activity on
Earth's renewable, non-renewable, and inexhaustible resources’ [7.14 (C)].
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And, TEKS requires grade 8 textbooks to provide thorough coverage of air quality, water
quality, and waste management issues so that students can know “that natural events and human
activities can alter Earth systems” [8.14] and can “describe how human activities have modified
soil, water, and air quality.” [8.14 (C)]

This section includes our overal evauation and line-by-line reviews of 12 textbooks submitted
by the four publishers for adoption on the state textbook conforming list. After each comment,
we have indicated whether that comment indicates an error of OMISSION, afactual
INACCURACY, adirect or apparent BIAS in the reporting, or merely arecommendation of
additional information that would add to the text’s coverage of the topic.

We have rated each publisher as to whether the coverage of each environmental topic has been
thorough, accurate, balanced, and free of bias - all necessary components if the textbooks are to
meet state requirements established by TEKS. The ratings are provided by publisher, not by
textbook. A publisher rating was devel oped because most school districts will purchase grades
6, 7, and 8 textbooks by the same publisher. In current form, not one of the four middle school
science textbook series covered all of the topics according to review criteria that was based on
TEKS.

Thisreview determines if middle school science textbooks, submitted for adoption by the Texas
State Board of Education, covers statutory requirements for environmental science. Eight key
topics were selected for review, and the following TEKS requirements and criteria are defined
for each topic.
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Sation |l

Environmental Science Textbook Topics
& Review Criteria

1. Energy and Natural Resources
Applicable TEKS - 6.1 (B); 6.3; 6.9, 7.14 (C); 8.14 (B) (C) [See Appendix 1]

Energy and natural resources are elements of a dynamic model of use and availability - a
model that considers economic and environmental (and other) costs over time, with
projections as appropriate. The grade 6 texts in particular should provide a framework
that describes all current and potential energy sources as to past, present, and possible
future availability at market prices. They should also explain how society’ s use of these
resources affects the environment in general [6.1 (B), 6.9]. For example, textbooks
should describe how societies shift from one resource to another based on multiple
considerations, such as economic and environmental factors. The grade 7 texts should
follow a similar path to ensure that students can “make inferences and draw conclusions”
about the positive and negative effects of human activity on Earth’s energy and other
resources [7.14]. The grade 8 texts must address air and water quality and waste
management with enough thoroughness to enable students to describe how human
activities have modified soil, water, and air quality in both positive and negative ways
[8.14].

2. Climate Change (Global Warming) & the Greenhouse Effect
Applicable TEKS - 5.1 (B); 6.3; 7.1 (B); 7.3 (A) (B) (C) (D); 7.14 (C); 8.1
(B); 8.3 (A) (B) (C) (D); 8.11 (A); 8.14 (B) (C) [See Appendix I]

Textbooks, especially grade 8, should explain the greenhouse effect or climatic change
accurately, both as to how it operates and what benefits (and possible detriments) this
effect provides for Earth’ s inhabitants. To enable students to have a proper perspective on
the short-term climate changes that are the focus of current controversy, textbook
coverage - which would appropriately be found mainly in the grade 8 texts - should
describe the variations in Earth’ s climate over centuries or even aeons, as well as provide
alternative hypotheses as to what may be causing climate changes on Earth today. Such
discussion should include explanation of the “heat idand” effect, the effects of sunspots,
and the possibility that Earth’s climate is being affected by increasesin the

concentrations of various greenhouse gases in the troposphere.
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3. Human Population Dynamics
Applicable TEKS - 6.3 (A) (C) (D); 7.3 (A) (C) (D);7.14 (C);8.3 (A) (C)
(D);8.11 (A); 8.14 (B) [See Appendix I]

Discussions about human population dynamics should include information on the
distribution of population growth over time, the reasons that populations have grown
(mainly declining death rates that are not matched immediately by declining birth rates),
and the likelihood that birth rate declines will eventually result in stabilization - or even
future declines - in world population. Arguments supporting the benefits of population
growth should also be offered in a balanced presentation. Presentations should also
explain the differences, as well as the smilarities, between human and non-human (plant
and animal) population dynamics.

4. Acid Rain
Applicable TEKS - 6.1 (B); 6.3 (A) (C) (D); 7.1 (B); 7.3 (A) (C) (D); 7.14
(C); 8.1 (B); 8.3 (A) (C) (D); 8.11 (A); 8.14 (B) (C) [See Appendix I]

Textbooks should identify the different scientific hypotheses about the impact of acid rain
- from chemical weathering to depopulation of lakes and streams. The starting point for
these discussions should be the 10-year, $500 million study conducted by the National
Acid Precipitation Assessment Program; other research, including recent U.S.
Environmental Protection Agency reports, should also be included. Textbooks should
also include information about the natural acidity of rain water and of some water bodies
and soils, so that students will have sufficient information to be able to make informed
decisions about how to address the ongoing effects of acidity added by human activity.
Textbooks should also discuss the impact of the sulfur dioxide emissions trading
program, which was created as part of the 1990 Clean Air Act, and ask students to
consider the potential application of emissions trading programs for addressing other
environmental concerns. They should also note that acid rain has impacts on both air and
water quality, and that fly ash generated by the “scrubbers’ used to capture sulfur dioxide
emissions poses waste management problems.

5. Endangered Species & Tropical Rainforests
Applicable TEKS - 6.1 (B); 6.3 (A) (B) (C) (D); 7.1 (B); 7.3 (A) (C) (D); 7.14
(C); 8.1 (B); 8.3 (A) (C) (D); 8.11 (A); 8.14 (B) (C) [See Appendix I]

Instructional materials should provide sufficient scientific evidence and information, as
well as scientifically founded hypotheses, to enable students to “analyze, review, and
critique’ the evidence and hypotheses about species and habitats. Textbooks should
identify the full range of estimates regarding species extinction and rainforest destruction,
so that students can recognize that these data are controversial and look at the evidence
supporting each data set in order to draw their own conclusions. Discussions of
endangered species should aso include information on the nature and effectiveness of
U.S. and worldwide efforts to protect species and habitat. Rainforest destruction should
also be presented as a problem with a range of possible solutions.
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6. Waste Management
Applicable TEKS - 6.1 (B); 6.3 (A) (B) (C) (D); 7.1 (B); 7.3 (A) (B) (C) (D);
7.14 (C); 8.1 (B); 8.3 (A) (B) (C) (D); 8.14 (C) [See Appendix I]

While waste management is included in many discussions of energy and natural
resources, coverage of this topic should be sufficient for students to be able to “make
inferences and draw conclusions’ about the effects, positive and negative, of human
efforts to manage the generation, storage, and disposal of all sorts of waste materials.
This discussion should include coverage of the full range of pollution prevention
activities, aswell as the ways societies manage wastes already generated.

7. Water Quality
Applicable TEKS - 6.1 (B); 6.3 (A) (C) (D); 6.9 (C); 7.1 (B); 7.3 (A) (C) (D);
7.14 (C); 8.1 (B); 8.3 (A) (C) (D); 8.11 (A); 8.14 (C) [See Appendix I]

Textbooks should cover point and nonpoint sources of water pollution, the full range of
water treatment technologies, health effects and other problems caused by various
pollutants, and the broader question of water availability. Limited discussions of the
impact of acid precipitation on water quality are insufficient.

8. Air Quality
Applicable TEKS - 6.1 (B); 6.3 (A) (C) (D); 6.9 (C); 7.1 (B); 7.3 (A) (C) (D);
7.14 (C); 8.1 (B); 8.3 (A) (C) (D); 8.11 (A); 8.14 (C) [See Appendix I]

The grade 8 texts in particular should provide in depth coverage of air quality issues. Air
quality as atopic independent of discussion of climate change, the greenhouse effect,

acid rain, and energy and natural resources should be thoroughly covered in middie
school science, but most particularly by grade 8 textbooks. Information regarding air
quality in major metropolitan areas and some nationa parks, for example, should be
provided so that students develop a comprehensive understanding of critical challengesto
qudlity of life.
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Saction 1V

Environmental Science Textbook Review
Summary Findings

This review examined middle school science textbooks to determine if the instructional materials
covered the content required by state curriculum standards, the Texas Essential Knowledge and
Skills (TEKS) in eight key environmental subject areas. This examination was guided by
standards established by the North American Association for Environmental Education.

Standards for classroom instruction, established by both TEKS and the Association, require
textbooks to provide up-to-date, scientific facts in sufficient detail to thoroughly inform students
about environmental topics. Content should be factually correct without omission of significant
fact, distinguish fact from theory, and identify uncertainties associated with scientific findings.

None of the textbooks examined in this review fully meet these standards. Our findings are
summarized in data tables on the following pages. A detailed report on each textbook is
provided in SectionsV — VIII.

Datatables are included in this report to give the State Board of Education a snapshot of errors
that should be corrected in order for textbooks to be adopted for the State’s Conforming List.
Tables are also included for individuals who cannot take the time to read the detailed report in
subsequent pages but seek to identify which texts require revision or use with supplementary
materials.

The data tables list the number of factual errors, factual omissions and biases (or lack of
objective text) found in each topic in each textbook. The tallies do not reflect, and cannot be
used to determine, the overall quality of textbooks. Although our detailed report does note areas
where content coverage is excellent, our review was not designed to, nor does it furnish the
information required to, rate the textbooks on environmental science. While the tallies cannot be
used to determine overall textbook quality, the tallies are equally insufficient for the purpose of
comparative anaysis. In fact, atextbook with alarge number of inaccuracies may have more
and better academic content than a textbook with few inaccuracies.

The current state adoption of science textbooks will determine what is taught to studentsin
public schools throughout the next decade. Our review indicates that the middle school textbooks
submitted for adoption do not provide the factual and comprehensive environmental education
required to equip youth with the information needed to address the complex scientific, social,
economic, and political challenges now facing Texas.
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Holt Science & Technology:
Texas Edition*

Holt Rinehart & Winston
Holt Science & Technology: Texas Edition: 2002

Grade 6
Topics Errors Bias
Fact |Omission

Energy & Natural
Resources 2 6 2
Climate Change 0 3 2
Human Population
Growth 2 0 1
Acid Rain N/A N/A N/A
Species & Rain
Forests 1 0 0
Waste Management N/A N/A N/A
Water Quality N/A N/A N/A
Air Quality N/A N/A N/A
Total | 5 | o 5

Holt Rinehart & Winston
Holt Science & Technology: Texas Edition: 2002

Holt Rinehart & Winston
Holt Science & Technology: Texas Edition: 2002

Grade 7
Topics Errors Bias
Fact |Omission

Energy & Natural
Resources 2 14 9
Climate Change 5 2 1
Human Population
Growth N/A N/A N/A
Acid Rain 2 1 3
Species & Rain
Forests 0 1 1
Waste Management N/A N/A N/A
Water Quality N/A N/A N/A
Air Quality N/A N/A N/A
Total | 9 | 18 14

Holt Rinehart & Winston
Holt Science & Technology: Texas Edition: 2002
Grades 6,7 & 8

Grade 8
Topics Errors Bias
Fact |Omission
Energy & Natural
Resources 0 1 2
Climate Change N/A N/A N/A
Human Population
Growth 3 0 0
Acid Rain 4 2 0
Species & Rain
Forests 5 6 3
Waste Management N/A N/A N/A
Water Quality N/A N/A N/A
Air Quality N/A N/A N/A
Total | 12 ] o 5
*Legend:

N/A = Publisher did not include topic in text.

0 = No errors or omissions or selections with bias

Topics Errors Bias
Fact |Omission

Energy & Natural
Resources 4 21 13
Climate Change 5 5 3
Human Population
Growth 5 0 1
Acid Rain 6 3 3
Species & Rain
Forests 6 7 4
Waste Management N/A N/A N/A
Water Quality N/A N/A N/A
Air Quality N/A N/A N/A
Total | 26 | 36 | 24
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Glencoe Texas
Science*

Glencoe-McGraw Hill
Glencoe Texas Science Teacher Wrap Around
Editions: 2002

Glencoe-McGraw Hill
Glencoe Texas Science Teacher Wrap Around
Editions: 2002

Grade 6
Topics Errors Bias
Fact |Omission

Energy & Natural
Resources 6 5 3
Climate Change N/A N/A N/A
Human Population
Growth 1 1 0
Acid Rain 2 1 0
Species & Rain
Forests N/A N/A N/A
Waste Management 1 1 0
Water Quality 0 2 0
Air Quality N/A N/A N/A
Total | 10| 10 3

Grade 7
Topics Errors Bias
Fact |Omission

Energy & Natural
Resources 5 6 1
Climate Change 3
Human Population
Growth 2 0 1
Acid Rain 2 0
Species & Rain
Forests 1 0 0
Waste Management 1
Water Quality 0 1 0
Air Quality N/A N/A N/A
Total | 14| 13 3

Glencoe-McGraw Hill
Glencoe Texas Science Teacher Wrap Around
Editions: 2002

Glencoe-McGraw Hill
Glencoe Texas Science Teacher Wrap Around
Editions: 2002

Grades 6,7 & 8

Topics Errors Bias

Fact |Omission

Energy & Natural

Grade 8
Topics Errors Bias
Fact |Omission
Energy & Natural
Resources 2 7 1
Climate Change 6 6
Human Population
Growth 5 0 6
Acid Rain 0 2 0
Species & Rain
Forests 3 3 1
Waste Management 1 0 0
Water Quality 1 0 0
Air Quality 2 2 0
Total | 20 | 20 15
*Legend:

N/A = Publisher did not include topic in text.

0 = No errors or omissions or selections with bias

Resources 13 18 5
Climate Change 9 10 7
Human Population

Growth 8 1 7
Acid Rain 4 3 0
Species & Rain

Forests 4 3 1
Waste Management 3 3 1
Water Quality 1 3 0
Air Quality 2 2 0
Total | 44 | a3 21
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Prentice Hall Science Explorer*

Prentice Hall
Prentice Hall Texas Science Explorer Teacher’s
Editions: 2002

Prentice Hall
Prentice Hall Texas Science Explorer Teacher’s
Editions: 2002

Grade 6
Topics Errors Bias
Fact |Omission
Energy & Natural
Resources 1 8 0
Climate Change 1 1 0
Human Population
Growth N/A N/A N/A
Acid Rain 3 1 0
Species & Rain
Forests N/A N/A N/A
Waste Management N/A N/A N/A
Water Quality 0 3 0
Air Quality N/A N/A N/A
Total | 5 [ 13 0
Prentice Hall

Prentice Hall Texas Science Explorer Teacher’s
Editions: 2002

Grade 7
Topics Errors Bias
Fact |Omission
Energy & Natural
Resources N/A N/A N/A
Climate Change 1 1 1
Human Population
Growth 1 1 1
Acid Rain 2 2 2
Species & Rain
Forests 10 5 5
Waste Management 0 2 0
Water Quality N/A N/A N/A
Air Quality N/A N/A N/A
Total | 14 | 11 9
Prentice Hall

Prentice Hall Texas Science Explorer Teacher’s
Editions: 2002

Grades 6,7 & 8

Topics Errors Bias
Fact |Omission

Energy & Natural
Resources 1 8 0
Climate Change 8 6 3
Human Population
Growth 1 1 1
Acid Rain 7 6 3
Species & Rain
Forests 11 7 6
Waste Management 0 7
Water Quality 0 10 0
Air Quality N/A N/A N/A
Total | 28 | 45 13

Grade 8
Topics Errors Bias
Fact |Omission
Energy & Natural
Resources N/A N/A N/A
Climate Change 6 4 2
Human Population
Growth N/A N/A N/A
Acid Rain 2 3 1
Species & Rain
Forests 1 2 1
Waste Management
Water Quality 0 7 0
Air Quality N/A N/A N/A
Total | 9 [ 21 4
*Legend:

N/A = Publisher did not include topic in text.

0 = No errors or omissions or selections with bias
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RonJon Select Science®*

RonJon Publishing
RonJon Select Science Teacher’s Edition: 2002

RonJon Publishing
RonJon Select Science Teacher’s Edition: 2002

Grade 6
Topics Errors Bias
Fact |Omission

Energy & Natural
Resources 3 4 2
Climate Change 4 0
Human Population
Growth N/A N/A N/A
Acid Rain N/A N/A N/A
Species & Rain
Forests N/A N/A N/A
Waste Management N/A N/A N/A
Water Quality N/A N/A N/A
Air Quality N/A N/A N/A
Total | 7| 4 2

Grade 7
Topics Errors Bias
Fact |Omission

Energy & Natural
Resources 0 1
Climate Change 1 0 1
Human Population
Growth N/A N/A N/A
Acid Rain 0 1 0
Species & Rain
Forests 0 6 2
Waste Management N/A N/A N/A
Water Quality N/A N/A N/A
Air Quality N/A N/A N/A
Total | 1] s 3

RonJon Publishing
RonJon Select Science Teacher’s Edition: 2002

RonJon Publishing
RonJon Select Science Teacher’s Edition: 2002
Grades 6,7 & 8

Grade 8
Topics Errors Bias
Fact |Omission
Energy & Natural
Resources 3 2 5
Climate Change 2 1 5
Human Population
Growth 1 2 1
Acid Rain 4 2
Species & Rain
Forests 2 5 6
Waste Management N/A N/A N/A
Water Quality N/A N/A N/A
Air Quality N/A N/A N/A
Total | 12 | 12 18
*Legend:

N/A = Publisher did not include topic in text.

0 = No errors or omissions or selections with bias

Topics Errors Bias
Fact |Omission

Energy & Natural
Resources 6 2 7
Climate Change 7 1 6
Human Population
Growth 1 2 1
Acid Rain 4 3 1
Species & Rain
Forests 2 11 8
Waste Management N/A N/A N/A
Water Quality N/A N/A N/A
Air Quality N/A N/A N/A
Total | 20 [ 19 23
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Section V

Holt, Rinehart & Winston— Review of
Grades 6, 7 & 8

Holt Science & Technology: Texas Edition
Annotated Teacher’s Editions: 2002
Grades 6,7, and 8

The Holt middle school texts are notable for their focus on Texas-specific information, and in
particular for the “ Science Across Texas’ segments at the beginning of each chapter. It isclear
that much thought has gone into the preparation of these textbooks, and that there has been a
genera effort to conform to Texas state requirements and the standards of professional
organizations.

Despite the many good things in these textbooks, there are several major problems. Thereisa
disturbing lack of agreement among textbook publishers with officia information on hard
science numbers on several topics - most notably, world population projections, the pH of acid
rain and other acids, and the amount of acreage of rainforest that is annually being destroyed.

The treatment of energy issuesis particularly troubling. Thereislittle, if any, economic
information supplied that compares the costs and benefits of various energy sources. The
coverage of both fossil fuels and adternative energy sourcesisinadequate aswell. 1n many cases,
the text presents inaccurate or misleading information. Just as frequently, important information
about aresourceis not provided. The end result is that students are not provided with the tools to
properly evaluate the pros and cons of using various energy sources in today’s market, or with

the tools to understand how today’ s energy situation is likely to evolve over time.

Section V. Holt Science & Technology: Texas Edition
A. Energy and Natural Resources
Summary of Grades 6 - 8

The coverage of energy and natural resourcesin all three Holt middle school science textbooks
contains significant errors of fact and errors of omission. In al three texts, definitions of non-
renewable, renewable, and inexhaustible resources are incomplete and misleading. Thereis
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inconsistent coverage of individua energy sources, and the texts introduce a bias against the

past, present, and future use of fossil fuels. The texts begin with a presumption that students must
be taught that the only hope for the future is for an immediate, wholesale switch to renewable or
inexhaustible energy resources, even though the practical redlity isthat such a switch will much
more likely be phased in over quite alengthy period of time, if ever.

It is principally the failure to introduce economic principles and facts into the discussion that
could mislead students and their teachers alike. One critical economic principleis that societies
have historically replaced scarce, and thus costly, resources with cheaper, more plentiful
resources that perform the same function. An example involves the current shift in the
telecommunications industry from copper wire to fiber optics made of ordinary sand. A second
principleis that over-reliance on any single source of materias - for example, crude oil from
OPEC nations - can lead to price instability brought on by political pressures.

The failure to explain resource substitution as a function of scarcity and price is one of the major
shortcomings in these textbooks' coverage of energy and natural resources. Students are not
given comparative costs per energy unit for various fossil fuels, nuclear energy, wind power,
hydro, solar, geothermal, or other energy sources. Nor are they made fully aware that the costs
of each of these energy sources can vary considerably depending on location, embargoes
(including withdrawal of public or even private lands from production), tax policies, subsidies,
and other factors. The story of resource substitution over the course of history would provide
students with valuable precepts for understanding how we may resolve concerns about future
energy and natural resource needs.

The texts dso fail to inform students about today’ s energy grids, which enable homes and
businesses to obtain electric power from coa one day, natural gas the next, and nuclear, wind,
solar or other sources on other days. The fuel switching that is commonplace in today’ s energy
grids is nowhere mentioned in any of these texts, nor are the reasons (which include shutdowns
for maintenance and repairs, peak load conditions, etc.) that thisis done. Having diverse energy
sources enables us to utilize the most efficient fuels as they are available, while providing
additional, backup energy sources - which may be more expensive or more polluting - to meet
high demand or in the event that the primary energy source is temporarily unavailable. These
factors - price, diversity, and emergency - mitigate against the likelihood that we will wholly
“run out” of any energy source in the near term.

Section V. Holt Science & Technology: Texas Edition
A. Energy & Natural Resources - Grade 6

Thefirst part of Chapter 5, Energy and Energy Resources, covers basic energy science. Section
4 of the chapter focuses on “Energy Resources.”

P. 136 Students are told that 454 kg of |ead-acid batteries are needed to store the same
energy of about 4 liters of gasoline. What does this say about electric cars? What
does it say about disposal of batteries as hazardous waste? [OMISSION]
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P. 137

P. 139

P. 140

P. 141

Figure 24, which shows predicted drop in oil production over the next 50 years,
has no listed source; why not use M. King Hubbert’s classic 1956 prediction
instead? The fact is that despite predictions of the impending demise of
petroleum, oil prices, adjusted for inflation, have remained nearly constant for the
past half century, and are likely to continue that pattern for many years to come.
The only exceptions have been when politicians and governments imposed bans
or restrictions on exploration and production. When the price does rise, other
fuels will become more competitive, and the switch to cheaper fuels will both
prevent the exhaustion of petroleum reserves and allow greater development of
alternative uses for petroleum. [INACCURACY, OMISSION]

The third chart in figure 24 shows that natural gasis the cleanest burning fossi|
fuel, but does not show units, nor does it show emissions from coal-fired power
plants with new technological controls that limit emissions. These emissions data
appear to represent the burning of coal asit used to be done - in open furnaces and
fireplaces. [OMISSION]

What is the benefit to be gained by asking students to debate [ Debate, Annotated
Teacher’s Edition (ATE)] whether to develop shale oil and tar sands or renewable
energy resources, given the fact that students have been given absolutely no
information about these two resources in the text? Tar sands are aready being
mined in Canada, and new technology is lowering the cost and environmental
damage caused by this mining. The oil in Canadian tar sands alone dwarfs all
other North American petroleum resources - some have estimated there is a 300-
year supply. Had students been given this information, they might be inclined to
make a more knowledgeabl e choice than the (all too obvious) one the authors
want students to reach - that the renewable resource should take precedence over
fossil fuel. Asfor oil shale, the technology for recovery of oil from deposits high
in the Rocky Mountains is nowhere near economic viability, and the
environmental damage from the processes that have been tested by the former
U.S. Bureau of Mines was excessive even for politicians in the 1960's and 1970's.
[INACCURACY, OMISSION]

The ATE “Debate” section on page 140 has the same weaknesses, as does the
“Alternative Assessment” in the ATE information on page 141. This entire
section, as noted in the Introduction, is an unwarranted criticism of fossil fuels.
[BIAS]

The sections on page 140 on wind energy, geothermal energy, and biomass are
inadequate, but these shortcomings will be discussed in our review of the more
extensive coverage of these topicsin the 7th grade text. [OMISSION]

The ATE’s*Connect to Environmental Science’ states that reclamation of strip-
mined land is “very expensive,” but fails to note that this cost has yet to price strip
mining out of the market. Apparently, thislabel is used to convince students that
strip mining is too expensive to be continued. An honest text would explain the
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benefits society has received from strip-mined minerals, and note that the price of
most strip-mined minerals has not changed much even with these “very
expensive’ restoration costs. [BIAS, OMISSION]

Section V. Holt Science & Technology: Texas Edition
A. Energy & Natural Resources - Grade 7

This text contains the most compl ete discussion of various energy sources, but the coverageis
spotty and uneven. Chapter 6, Energy Resources, is not the only source of problemsin this text,
but it aloneis filled with major errors and other problems. Once again, the definitions of
nonrenewabl e and renewabl e resources are inadequate and miseading (see general comments).
The section on “Conserving Natural Resources’ on page 142 discusses recycling but failsto
discuss the economics of recycling that make some recycling efforts better bets than others. This
entire section isin need of economic context.

P. 143

P. 144

P. 144

P. 146

P. 147

The“Motivate” exercise (ATE) isaso acriticism of the use of fossil fuels. The
text encourages teachers to (@) lead students in a discussion about why fossil fuels
are so widely used, then “challenge” them to think about what a“good” fuel
would be like - meaning, of course, that fossil fuels are not “good.” Thisis made
evident by the next instruction - to give students 10 minutes to write an essay
about “how the disadvantages of fossil fuels affect them.” [BIAS]

The discussion on natural gas is accompanied by a photo with a caption stating
that automobiles powered by liquefied natural gas are becoming more common
[should be commonplace, as we are not speaking of their behavior]. A better
statement would be that LNG use by fleet vehicles has been increasing, though
largely through government-sponsored efforts. The “automobile” here appears
to be afleet van, not a personal car. Moreover, the text fails to note that the lack
of fueling stations (like the one shown) for LNG vehicles restricts widespread
use of thisfuel to fleet vehicles. INACCURACY]

The discussion of cod is likewise a criticism of thisresource. The text, for
example, states that other energy sources are “better” than coal without
explanation asto why. For many uses, coa has long been and continues to be the
best available fuel. [BIAS]

The chart showing the relative carbon content of peat, lignite, bituminous coal,
and anthracite does not link carbon content to energy efficiency, only to its
pollution production without scrubbers. [OMISSION]

The map failsto show Alaska and its vast energy resources (or Hawaii, for that
matter). It aso faillsto show East Texas lignite reserves, offshore oil anywhere,
or the vast coal reserves in southeastern Utah taken out of production by the
creation of the Escalante-Grand Staircase National Monument. Moreover, the
text aso fallsto refer to the use of lignite for power generation in Texas. These
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P. 148

P. 148

P. 149

P. 150

failures demonstrate a bias - for example, against drilling for ail in the Arctic
National Wildlife Reserve. [OMISSION, BIAS]

The section on “Problems with Fossil Fuels’ starts with a visua exhibition of and
brief comment on the destruction caused by acid precipitation (acid rain) [see acid
rain discussion], but fails to explain what has been done to curtail sulfur dioxide
emissions. This could leave children with the impression that every time we burn
coa we do mgjor damage to wildlife, plants, buildings and statues - and that we
have done nothing to stop or slow down this damage. The next paragraph
outlinesin brief the environmental and human health dangersinvolved in cod
mining, but again says nothing about the improvements in mining techniques that
have reduced these problems. [OMISSION, BIAS]

The Exxon Valdez is then cited as an example of problems with “collecting”
petroleum, and burning petroleum is credited with creating smog. Oddly, the
authors note that mountains around Los Angeles keep the wind from blowing
pollutants away there, then state that LA’s smog levels have decreased in recent
years. By contrast, there is no corresponding explanation that a major reason for
Houston' s high smog levelsis the long, hot, humid summer weather and the
nearby heavily forested areas - or that Houston, too, has had decreasing smog
levels. Nor isit stated that Texas has just taken major steps to further reduce
smog in Houston within the next few years - information that ought to be added,
even at this late date, and even though the new laws were just enacted this spring.
Asthe text is now written, students get the impression that Californiais doing
something to clean its air, while Texas is not. [OMISSION]

Students are told (ATE) that oil industry executives promise to drill only on 8
percent of the Arctic National Wildlife Refuge - the 1.5 million acre coastal plain
- yet the current legidlation would confine drilling to a maximum 2,000 acres
within the coastal plain. Students are also not told that there is other oil drilling
nearby, or even shown a map identifying the location of the ANWR and Prudhoe
Bay, or a photograph showing the terrain in the ANWR coastal plain.
[OMISSION]

Photos depict the use of mass transit, walking, and riding a bicycle, but none
show technologica improvements that have lowered air pollution from burning
fossil fuels. The text here makes a mideading statement that the only way we can
solve our pollution problems is to stop using fossil fuels and switch to aternative
fuels. [BIAS, OMISSION]

In a section on nuclear energy, students are told that “a safe place” needs to be
found to store “dangerous radioactive’ nuclear wastes so that radiation cannot
escape into the environment. There is, however, no discussion on efforts to find -
and get approval for - such storage sites. Nor does the text mention that the cost
of building and operating nuclear plantsin the U.S. has been exacerbated by
emotional reactions that have led to much litigation and even cancellation of
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P. 151

P. 153

P. 154

projects, aswell asto very high margins of safety. The text also fails to note that
Texas has two nuclear power plants and ample uranium resources (in south
Texas) that have been mined in the past. [OMISSION]

The text also refers to Chernobyl to warn students that nuclear plants are killers -
without noting that (a) Chernobyl had antiquated technology not used anywhere
else, (b) Three Mile Idand, this nation’s worst “disaster,” wasin reality a minor
event, causing less damage than typical train derailments, (c) that other nations,
like France, rely heavily on nuclear energy, or (d) that Vermont relies even more
heavily than France on nuclear energy, and several U.S. states obtain much or
most of their energy from nuclear plants. [OMISSION, BIAS]

A recent PBS Frontline segment reported that, “In France, unlike in America,
nuclear energy is accepted, even popular.... France s decision to launch alarge
nuclear program dates back to 1973 [the year of the Arab oil embargo]. Over the
next 15 years France installed 56 nuclear reactors. A major reason was that the
nation has no fossil fuel resources of its own and was wholly dependent upon
imports. Another reason, says PBS, was that, “ Scientists and engineers have a
much higher status in France than in America.” Thisdifferencein public
acceptance levelsin part is “that cultural, economic, and political forcesin France
act to counteract” fears of radiation and disaster that have crippled the
development of nuclear energy here. Y et, while France recycles most of its
nuclear waste for reuse, disposal has recently become a significant issue. The
year 2006 may determine whether France accepts a nuclear waste management
proposal that is now in the works. [USEFUL INFORMATION]

The text tackles solar energy, informing students that “ many homes and
businesses’ use solar panels mounted on their roofs even though these panels are
expensive to produce. Oddly, there is no explanation of how a solar panel is
made, or of the ways outdoor solar cells can be impaired by dust, hail, and other
natural or man-made materials - or of what has been done to try to minimize these
negative impacts on solar cells. [OMISSION]

The photo of the “former” solar power facility in California raises more questions
than it answers. First, why isthisfacility no longer in existence? Wasit that the
cost of generating electricity made the facility uneconomical, or were there other
problems? One supposes that students would want to know why this huge project
died. [OMISSION]

It is useless to mention a cost per kilowatt-hour for solar without giving some
comparable costs for other energy sources. [OMISSION]

Moving to wind energy, this Texas textbook states that most of the wind power
generation in the U.S. isin Cdlifornia, but fails to note that Texasis ranked No. 2,
and that wind power generation is growing faster in Texas than anywhere elsein
the nation. The “Brain Food” inset in the ATE further states that North Dakota
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P. 155

P. 156

P. 156

alone experiences enough steady wind to supply about a third of the nation’s
electrical energy needs, but fails to note that the long distances that such power
would have to travel keep the price of that power high. Thisinset aso failsto
note that Texas ranks No. 2 - and barely behind North Dakota - in wind power
generation potential. According to the American Wind Energy Association,
Texas has 1,190 billion kwh/y in potential and has 199.54 MW of installed wind
power generation capacity and 919.78 MW under development. North Dakota, by
contrast, has 1,210 billion kWh/y in potential energy but only 0.5 MW installed.
California, which ranks only No. 17 in wind energy potential, has 1,603.95 MW
installed and 455.03 MW planned, though some of thisisjust repowering existing
plants. [OMISSION]

The omissions continue as the text turns to hydroelectric energy. Again, thereis
no mention of Texas hydro plants - at least one of which (Canyon Dam) may be
threatened because of potential conflicts with drinking water needs. The
“Multicultural Connection” in the ATE mentions environmental concerns over
hydroel ectric dams. The most famous hydro plant in the U.S. - the Tellico Dam in
Tennessee - was nearly stopped because its construction was believed harmful to
the endangered snail darter, but politicians overrode the Endangered Species Act
to save the dam. Thetext also failsto provide data on how much power can be
generated viaatypica hydroelectric project. [USEFUL INFORMATION]

Moving to biomass, the discussion - including the “Multicultural

Connection” (ATE) - is of the burning of dung and wood, both of which create air
pollution problems and one of which creates disease vectors, especialy in Third
World nations that still rely on these primitive heating and cooking methods.
While the ATE inset mentions composting pig manure to harness methane, the
text makes no mention of the more sophisticated anaerobic digesters used in
Europe and being tried out in the United States, or of an even newer technology,
thermal depolymerization, for which the EPA just awarded a $5 million grant to a
Missouri firm for afield test. [OMISSION]

As asubset of biomass, the text refers to gasohol - but does not mention the
primary ingredient, which is ethanol. [Ethanol isused in other Holt textsin this
series, and in one other place in thistext.] The text laments that producing
biomass alcohol fuel would require land that could otherwise be used for growing
food; however, the fact that we have taken huge amounts of arable land out of
food production that could quickly be replanted with corn and other cropsis
absent. [BIAS]

The “ Section Review” activity (p. 157) asks students to explain why “gasohol”
could create “another problem,” and introduces a MathBreak (p.156) that asks
students to calculate the number of acres of corn needed to fuel acar for ayear.
The MathBresak fails to account for the volume-percent ethanol in this
reformulated gasoline (RFG), making the calculation way off base - because
ethanol is an additive that constitutes only a small portion of the fuel. The text
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also fails to note that RFG containing ethanol is recommended by the EPA and
virtualy required by the state of California (over objections) as afuel to be used
during certain times of the year to cut down on carbon monoxide emissions. This
type of oxygenated RFG is also required in El Paso part of the time. Moreover,
the text faills to note that U.S. farmers who are receiving subsidies to grow corn to
manufacture this fuel are strongly in favor of mandates for using this fuel.
[INACCURACY, OMISSION, BIAS]

p.157 The discussion of geothermal energy would be enhanced by a discussion of the
use of geothermal heat pump technology, which relies on the differential between
surface and underground temperatures to heat and cool homes. President Bush
has installed such a system at hisranch in Crawford, Texas, and this technology is
used in an estimated 400,000 U.S. homes. [USEFUL INFORMATION]

P. 162 The graph shows worldwide use of various energy sources, but Texas teachers
will have to provide their own charts showing domestic and Texas energy use
breakdowns. Again, nothing in the text shows relative prices for different types
of energy per unit generated. [USEFUL INFORMATION]

P. 163 It aso seems heavy-handed to use the name “Gigantico Industries’ in the
TEKS/TAAS practice test. This name gives children the impression that oil
companies are “gigantic” and thus out of control and dangerous to ordinary
people. [BIAS]

Section V. Holt Science & Technology
A. Energy & Natural Resources - Grade 8

Chapter 11, Maintaining the Environment, provides thistext’s major discussion of energy issues.
The text starts with the hopeful statement: “People and industry prefer to avoid pollution to begin
with.”

P. 290 The section on “Resource Depletion” fails to mention resource substitution or
price and its relationship to scarcity. The photo of a strip mine failsto include
corresponding information about resource extraction methods that protect the
environment, such as dant-well drilling for oil and natural gas and double-hull oil
tankers, or information on various technologies for containing oil spills and other
accidents. Moreover, there is nothing that identifies the benefits and value
associated with the use of natural resources. [USEFUL INFORMATION, BIAS]

The text in the “Marine Habitats” section provides only partia information about
the effects of oil spills and does not identify how natural forcesin the
environment counteract damage, or note that most damage is temporary. The
selection on aternative sources of energy - labeled “Reduce” - provideslittle
information about such things as how societies convert from one energy source to
another. [OMISSION, BIAS]
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Section V. Holt Science & Technology: Texas Edition
B. Climate Change (Global Warming) & Greenhouse Effect

None of the textbooks contain a proper discussion of climate change and the theory of recent
global warming that is supposedly caused by increased burning of fossil fuels. The grade 6 and
grade 7 texts have only cursory coverage that is skewed and wholly fails to prepare students for
critical thinking exercises related to the topic. The grade 8 text ignores this topic.

Section V. Holt Science & Technology: Texas Edition
B. Climate Change (Global Warming) & Greenhouse Effect - Grade 6

With few exceptions, this text gives students incomplete and one-sided coverage of the scientific
debate that surrounds the global warming issue. While students are made aware that a scientific
debate exists, they are given little or no scientific information to be able to critically think about
the aternative theories that attempt to explain climate change.

Introducing this topic with such brief factual information, has little educational value and creates
the opportunity for harm. Factua coverage of climate change should mention that temperatures
on the earth have risen and fallen over time, creating ice ages and warmer periods. It would aso
note that scientists only a few decades ago were speaking about a coming time of “global
cooling,” and that even recent satellite data suggest a cooling of the upper troposphere. This text
only provides the basics of the “human-caused” global warming theory - that burning fossil fuels
has increased levels of the greenhouse gas carbon dioxide in the atmosphere, leading to increased
temperatures.

The fact that the atmosphere’ s CO, content has increased is not in dispute. The graph on page
304 of the Holt grade 8 text shows thisincrease clearly. Some might say that graph is on the low
side. What is disputed among scientists is that this increased CO, concentration has “ caused”
global warming. Except for a brief reference to the scientists who believe that warming might be
from natural causes, students are not given the scientific information to evaluate either theory.
Nor does the text show that CO, is but a minor component of the atmosphere, which is mostly
nitrogen and oxygen, or that most CO, in the atmosphere comes from natural sources, or that
water vapor is more prevalent in the aimosphere and is the more important greenhouse gas. Nor
does the text state that CO; is necessary for plant growth.

P. 516 Unfortunately, the discussion of global warming in Chapter 19 failsto tell
students that most global warming predictions are based on computer models and
that these models have limitations, just as the population models do. [OMISSION,

BIAS]

P. 517 While the “Activity” suggests that students may find weaknesses in the
hypothesis that human activity has led to global warming, the text itself does not.
[OMISSION]

P. 517 The section, “Keeping the Earth Livable,” makes the confusing statement that

only “some’ scientists accept that global warming is anatural process. Perhaps
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the authors intend this statement to refer only to aleged warming in the latter half
of the 20" Century, or to possible warming in the 21¥ Century. Tree planting isa
longstanding tradition - even though the text fails to mention Arbor Day, aU.S.
tradition over 100 years old that is now celebrated on the last Friday in April.
Texans are urged to plant pecan trees on that date. [USEFUL INFORMATION,
BIAS]

P. 517 The text states that, “Many of the world’ s nations have signed a treaty to reduce
activities that increase greenhouse gases in the atmosphere.” It should specify
which treaty, and explain whether its provisions are enforceable or voluntary.
[OMISSION]

Section V. Holt Science & Technology: Texas Edition
B. Climate Change (Global Warming) & Greenhouse Effect - Grade 7

Chapter 16, Climate, provides limited and selected information about global warming, but does
not include sufficient scientific facts and comprehensive theory for students to understand this
important topic.

P. 148 The “Scientists at Odds’ section suggests that students use newpapers and
magazines to write a“balanced essay” on the global warming debate. Y et, while
newspapers and popular media may be more attractive and accessible to students,
these media are not academic or scientific (and often not even factual) sources of
information on any topic. Students should instead be referred to scientific
journals such as Nature and Science, where they can find information on the
different scientific theories and arguments that surround the global warming
debate. [USEFUL INFORMATION]

P. 408 Figure 29 shows sunlight streaming through a car with closed windows such that
heat istrapped inside. Students are then told that, “ The earth’s atmosphere acts
like the glasswindows in acar,” but thisis misleading. Students should
understand that the term * greenhouse effect” isitself somewhat of a misnomer.
The important distinction is that greenhouse gases trap infrared energy emitted
from the earth, which is far different from the way a car or an actual greenhouse is
heated by the sun. [INACCURACY]

P. 408 The paragraph entitled “Window to the World” provides only one *hypothesis’
for increasing temperatures - that the rise in global temperaturesis due to an
increase in carbon dioxide as a result of human activity. The text should aso
include information that (a) NASA satellite temperature data show no warming
since 1979, (b) most of the warming over the past 100 years took place prior to
1938, and (c) there is an aternative global warming hypothesis that relates the
earth’ s temperature to changes in the sun’s energy output as documented by the
sunspot cycle. Without this added information, the text fails to equip students for
thinking critically about the global warming issue. [OMISSION, INACCURACY]
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P. 408 Theinset, “Brain Food,” tells students that, “On the planet Venus, global warming
isaserious problem” thanks to arunaway greenhouse effect. Thisisastretch at
best, as there is no information to the effect that temperatures on Venus are rising
higher than they had been in the past. This “greenhouse effect” may keep
temperatures on Venus hot enough to melt lead, but for there to be “global
warming” there, these temperatures would have to be steadily increasing.
[INACCURACY]

P.409 The section, “ Consequences of Global Warming,” contains only negative
predictions suggested by some scientists, and fails to present the beneficial effects
of increased carbon dioxide levels (including increased crop production, faster
growing forests, and enlargement of growing areas) that have been championed
by other scientists. [BIAS]

P. 409 The sidebar “Apply” mideads students by proposing that a city manager might
receive a “warning from EPA” for exceeding the automobile fuel emissions
standards. The only real “fuel emissions standard” that exists is the one used by
state inspection stations to ascertain whether individual vehicles must be repaired
or taken off theroad. The National Ambient Air Quality Standards address al
sources of emissions of targeted pollutants, and emissions from vehicles make up
varying percentages of emissions of each pollutant. Cities may receive warnings
that they are not meeting the NAAQS - but not individual emission standards
(except for individual vehicles within city-owned fleets). In addition, fuel
manufacturers may be required to produce specific gasoline and diesd
formulations that, when burned in engines, generate fewer polluting emissions
than traditional blends, but this also has no direct bearing on city managers. A
better choice here might be to state that, “ A city manager has been informed by
EPA that without significant reductions in automobile or other emissions, the city
may become subject to sanctions under the Clean Air Act.” [INACCURACY]

P. 417 The topic section “ Science, Technology, and Society” presents information about
the complexity of climate computer models but fails to provide sufficient
examples for students to understand both the strengths and weaknesses of these
models. Thetext inaccurately presents the predictions of climatic disaster (pages
408-409) as fact, rather than as predictions of computer models. For students to
fully discuss, as the teacher’ s edition suggests, “shortcomings of climate
modeling,” they must be fully informed about the strengths and weaknesses of the
global warming computer models and therefore of the limitations of any
predictions based on these models. [INACCURACY, OMISSION]

Section V. Holt Science & Technology: Texas Edition
C. Human Population Dynamics

The two texts in which population growth is covered are far from agreement even on the simple
issue of future world population. Page 17 of the grade 6 text cites the United Nations in a graph
that projects world population to be 9.46 billion in 2100. But page 291 of the grade 8 text
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includes a graph that suggests no end to exponential population growth. Thisis combined with
text stating that by 2100, the world population may be 14 billion - yet no sourceis cited for this
estimate.

Neither text shows relative population growth (or birth rates) by nation, per capitaincome,
continent, or other relevant factor, though the grade 8 text (ATE) does show varying growth rates
of some countries as information to be shared with “advanced” students. Thereisno coverage

of population growth in the grade 7 text.

More significantly, brand-new research, reported in Nature on August 2, 2001, suggests that
world population will level out far sooner, and at afar lower number, than previous studies have
indicated. This study, led by Wolfgang Lutz of the International Institute for Applied Systems
Analysis, states there is an 85 percent chance that global population will peak before the year
2100, and a 60 percent chance that this peak will be under 10 billion. Rapid declinesin birth rate
in many nations are the principal reason for these predictions, which were statistically achieved.

Section V. Holt Science & Technology: Texas Edition
C. Human Population Dynamics - Grade 6

The discussion of population growth would be much improved with a corresponding discussion
of how world food production has kept up with growth, but that the distribution of available food
is sometimes thwarted as a result of political instability or oppression.

P. 17 The authors use a well-sourced graph that provides United Nations projections of
future human population growth to 2150. This graph shows the predicted leveling
by 2050 at an estimated 9.75 billion people. Yet, the discussion of human
population growth in Chapter 8 (pages 221-225), which is mainly devoted to plant
and animal population concepts, mentions only exponential growth and ignores
the United Nations prediction that world population will level off within the next
50 yearsor so. [[INACCURACY]

P. 225 If, asis stated here, Darwin “learned” from Malthus, his learning was flawed,
because Malthus expected that exponential human popul ation growth would
dwarf the growth in world food supplies. Of course, had that happened, starvation
and competition for food would have quickly ended the exponential growth in
population that Malthus feared. It would be better to state that Darwin relied on
Malthusian theory to develop his own theory of natural selection. But why bring
Malthusinto this discussion at al? [BIAS]

P. 225 Also on this page, the authors try to reinforce the Malthusian error in the
“QuickLab” entitled “Will We Run Out of Food?’ This experiment uses two egg
cartons and rice grains to drill into students' minds the supposed relationship
between exponentia population growth and linear growth in food supplies. The
teacher edition states that students should draw the conclusion that there will soon
not be enough food to support the fast-increasing population. While thismay be a
fine mathematical exercise for showing the difference between exponential and
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linear growth, it has little to do with real-world plant, animal, or human
population and food supply dynamics. A better illustration would be to explain to
students that annual quotas and seasons are set for hunting of game animals so
that the animal populations will be maintained but not allowed to increase such
that the game animals will not be able to find enough food in the wild.
[INACCURACY]

Section V. Holt Science & Technology: Texas Edition
C. Human Population Dynamics - Grade 8

The only coverage of human population growth in thistext isin a section of Chapter 11:
Maintaining the Environment called, “Environmental Problems.” A single paragraph for
students and a“Math and More” exercise for advanced students found in the teacher edition -
both on page 291 - lead students to the conclusion that human population growth is likely to
remain exponential and become an insurmountable environmental problem. This contradicts
evidence that the recent exponential growth in world population is aready slowing and that even
the United Nations expects that population will stabilize at under 10 billion by 2050 or so. The
text also fails to state the reasons for the recent exponential growth or show that growth has
already virtually ceased in most developed nations, though the “Math and More” exercise shows
the minuscule growth rates in the developed world.

P.201 Text suggests aworld population in 2100 of 14 billion, contradicting information
in the grade 6 grade text (page 17) that shows United Nations popul ation
estimates of 9.46 billion people in 2100. In fact, the UN’s Population Division
provides alow estimate of population in 2050 that is only 1.6 billion above the
year 2000 figure of 6 billion. [INACCURACY]]

The section also contains statements of opinion inaccurately represented as fact,
including the comment that “human population is already too large for earth to
support.” While thisis presented only as the belief of “Some people,” in redlity
thisopinion is held by avery small group of demographers, and no alternative
theories of human “carrying capacity” are provided. One scientist, for example,
has estimated that the world could support 47 billion people living on adiet
enjoyed by most Americansin the 1960's. [INACCURACY]

Figure 8 shows human population growth as virtually non-existent from 8000
BCE to just before 2000 CE and indicates that population has increased
exponentially over the past 300 years. While the graph accurately portrays the
fact that total world population has increased rapidly in recent centuries, it does
not show that the growth rate has been declining since the late 1960's. Nor does it
show that demographers now predict, based on the recent change in growth rate,
that world human population growth will slow dramatically in the 21% Century.
This graph also states that earth’ s human population is NOW doubling every few
decades, which is no longer true. Why not use the United Nations graph shown
on page 17 in the grade 6 text? [[INACCURACY]
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Section V. Holt Science & Technology: Texas Edition
D. Acid Rain

The Holt seriesfails to discuss, or even mention, the findings of a 10-year study of acid rain by
the National Acid Precipitation Assessment Program (NAPAP), or information from the Acid
Rain Home Page maintained by the U.S. Environmental Protection Agency. Thisleaves Holt's
coverage of thisimportant topic lacking in factual information and impedes the ability of
students to use “critical thinking and scientific problem-solving to make informed decisions.”

Moreover, the goa of the authors appears to be convincing children that, because acid rain is
very bad, those who continue to use coal to fire power plants are the enemies of society. One of
the worst errors, which is repeated many times, is that the text provides erroneous information
about the acidity of acid precipitation that greatly exaggerates the acidity range.

The only comment on acid rain in the grade 6 grade text (page 7) “informs’ students that “air
pollution can lead to acid precipitation, which can hurt plants and damage buildings.” This
statement, offered without context, would lead students to conclude, without a factual
foundation, that the utility industry should be regulated or eliminated. One way to provide
balance would be to note that, in response to the 1990 Clean Air Act Amendments, there has
been a massive reduction in the amount of sulfur dioxide released to the air from coal-fired
power plants.

Section V. Holt Science & Technology: Texas Edition
D. Acid Rain - Grade 7

The coverage of acid rain lacks coherence. Information is presented without the logical
sequencing required for students to understand concepts. Any proper discussion of acid rain
would begin with a discussion of pH, including an explanation that the pH scale is logarithmic,
but thisinformation is provided only in the teacher’ s “ Connect to Physical Science” (page 481).
The only text discussion of the pH of acid rain - in the appendix (page 689) - provides erroneous
information that contradicts the error-filled information on pH provided elsewhere in the Holt
series.

The NAPAP study reported that the pH of normal rainfall is about 5.6 (with 7.0 being neutral),
while the EPA’s acid rain page now states that normal rainfall may have apH of 5.5. NAPAP
study found the pH range of acid rain to be as low as 4.2 but normally about 4.6, while EPA now
says the most acidic acid rain is about pH 4.3. Y et the appendix shows acid rain with apH as
low as 2.4 - exaggerating the acidity of acid rain by afactor of about 60 times. Thiserror is
repeated in the teacher transparency.

The first mention of acid rain (page 7) repeats the statement from the grade 6 text (see above).
The second mention is on page 148 (Chapter 6, Energy Resources) [see comments under
“Energy and Natural Resources’ above]. The subject is broached again in Chapter 19,
Weathering and Soil Formation.”
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P. 481

P.481

P. 482

The section on “Acidsin Precipitation” begins with a discussion of sulfuric acid

in car batteries - yet does not state that the pH of this acid is about 0.4 - one of the
strongest of al acids (other than stomach acid). The text then states that “a
weaker form of sulfuric acid” can be found in nature, then transitions to the
statement that, “ precipitation such as rain and snow is naturally acidic and
contains carbonic acid. While both of these statements are true, the text
needlessly confuses students by comparing one of the mildest acids - carbonic

acid in rainwater, with one that is more than 1 million times stronger - sulfuric
acid found in car batteries. [INACCURACY, OMISSION, BIAS]

The teacher edition suggests that advanced students study different aspects of acid
precipitation and organize atask force presentation for the school or community -
an effort that would represent uninformed blind activism without providing
students with the findings of the NAPAP report or the current EPA information.
[BIAS]

The text presents information about acid rain without any pH levelsto use as
factual reference points. Instead, the text states, “Acid precipitation contains
more acid than normal precipitation, so it can cause very rapid weathering of
rock.” This section also claimsthat it “can be harmful to plants and animals....”
Both of these statements are contradicted by the NAPAP study, the largest
scientific review of acid precipitation ever conducted, and by current EPA
information. [INACCURACY, BIAS

The NAPAP study and its 1998 update found no widespread forest or crop
damage from acid rain, and that in the United States fewer than 5 percent of lakes
and fewer than 10 percent of streams were found to be “chronically acidic.” The
NAPAP report further concluded that, while acid rain does contribute to
weathering of buildings and statues, the magnitude “ has been difficult to assess.”
EPA’s acid rain page a so notes that, “Many lakes and streams examined in a
Nationa Surface Water Survey suffer from chronic acidity, a condition in which
water has a constant low pH level.... In areas like the Northeastern United States,
where soil buffering is poor, some lakes now have a pH vaue of lessthan 5.”
EPA goes on to note that over three times as many lakes and streams are only
temporarily acidic as aresult of stormsand spring snowmelt. [USEFUL
INFORMATION]

Section V. Holt Science & Technology: Texas Edition
D. Acid Rain - Grade 8

The grade 8 text repeats the errors from the grade 7 text and is equally disappointing in its
presentation of thisimportant topic.

P. 95

The graph repeats erroneous information about the acidity of acid rain found in
the identical graph on appendix page 689 of the grade 7 text. [INACCURACY]
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P. 96 This misinformation is repeated with the statement that rainwater can have a pH
aslow as 3, well below the NAPAP and EPA |lower boundaries for acidity of 4.2
and 4.3, respectively. But at least, this text begins early with a discussion of pH
that includes information that some soils have anormal pH of 4.0 to 6.0.
[INACCURACY]

The text on page 96 further states that “fish and other living things might die”
when the pH of lakesislowered. The section should be clarified to indicate that
the severity of the effects of acid precipitation on the environment is a matter
disputed among scientists. The largest scientific study of acid rain concluded that
less than 5 percent of lakes nationwide were “chronically acidic.” Other streams
and lakes are temporarily acidic after heavy storms or spring snowmelt.
[INACCURACY, OMISSION]

p. 287 The“Apply” sidebar states that power plants near Isabel’ s home emitted sulfur
dioxide that became toxic when mixed with water vapor and led to the deaths of
nearby trees, aswell asin aquatic life in alake hundreds of kilometers away. The
text provides no documentation that the damage to trees in the photo was actually
caused by acid rain from power plants near her home, or acid rain at al. Thereis
no mention that opposing research findings differ on the degree and magnitude of
the effects of acid rain on the environment. At least the teacher commentary
admits that the linkage between sulfur dioxide from power plants nearby Isabel’s
home and the deaths of trees and fish along distance away is only a possibility -
not afact. But the students have not been given information that could lead them
to this more accurate conclusion. [INACCURACY]

P. 489 The section on air pollution on page 489 likewise shows dead fish and trees and
notes that acid precipitation “can kill” these living things - but nowhere is it stated
that such deaths could be attributed to other causes, such as natural acidity in
nearby soils, ice storms, drought, or even low dissolved oxygen in the water.
[OMISSION]

Section V. Holt Science & Technology: Texas Edition
E. Endangered Species & Tropical Rainforests

The coverage of endangered speciesin the Holt texts (which do not mention “threatened”
species) is entirely negative. Worse, the text implies that highly civilized societies are the ones
primarily responsible for habitat destruction and species loss, which contradicts the real-world
facts that only with the ascendancy of the First World has there been any real focus on protection
of plant and animal speciesat al. Nor isthere any discussion of how economic incentives and
disincentives affect species and habitat protection in ways both positive and negative.

The coverage of rainforest destruction (grade 7 text) istypical, in that the references to the area
destroyed over time are not supported by sources. The entire group of middle school “science”
textbooks is guilty of using numbers that lack citation or sources. The Holt grade 7 text (page
398) states that, “ Scientists estimate” that 130,000 square kilometers of tropical rain forests are
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being cut every year, and that if this trend continues there will be no remaining rain forestsin 30
years.

This information (for which no source is provided) differs dramatically from data reported in the
Glencoe series that 310,000 square kilometers per year of rain forest are being cut, and from data
in the Prentice Hall series that use official Brazilian government data to state that, from 1978 to
1996, 12.5 percent of the entire Amazon rain forest had been destroyed, and that in 1995 alone
30,000 square kilometers had been cut. Using the 1978-1996 data, it took 19 years to destroy
one-eighth of therain forest; at that rate, it would take 152 years - not the 30 years predicted here
- to wipe out every rainforest tree.

For those unaccustomed to calculating in metric units, 1 square kilometer (or 100 hectares) is
equal to 0.386 square mile, or 247.1 acres. Thus, 130,000 km? = 50,193 mi? = 32 MM acres, and
300,000 kn?* = 115,800 mi® = 74 MM acres.

The December 13, 1993, issue of U.S. News and World Report explained that a single Brazilian
scientist in 1988, using satellite data on fires burning in the Amazon at that time, came up with
the number 40 MM acres a year through various extrapolations. This number soon became
popular, though Holt and Glencoe texts found their own numbers. In summer 1996, however,
two U.S. researchers, David Skole of the University of New Hampshire and Compton Tucker of
NASA, undertook a much more rigorous review of satellite data and found that the average rate
of rainforest loss in the Amazon was 3.7 MM acres per year - and, with Amazon |oss commonly
stated as representing half the world' s loss of rainforest area, the worldwide total would be about
7.5 MM acres per year - or just over 30,000 km?/yr - 10 percent of that reported by Glencoe
estimate, and less than 25 percent of that reported by Holt. Other researchers have shown that
even these rainforest destruction numbers are probably overblown, as many of the firesused in
these calculations were in savannah areas, not rainforest areas. Almost all of this destruction has
taken place on the periphery of the rainforest, as the heart of the rainforest is virtually
inaccessible except by boat.

Of course, even these numbers can be misleading, given that other evidence shows that many
forest acres were destroyed long before modern times. Moreover, nothing in the textsis
presented to suggest alternatives (other than for students to collect money to purchase freedom
for arainforest acre or two) that might actually encourage the local residents in equatorial
nations (where the rainforests tend to be) to find other ways to feed, clothe, and house
themselves. Possible ways include debt forgiveness - but that would have to be tied to economic
incentives for peasants who are cutting forests to plant food crops or else third-world
governments would be likely to ensure their funds through use of force against peasants.

Section V. Holt Science & Technology: Texas Edition
E. Endangered Species & Tropical Rainforests - Grade 6

P. 393 The sole reference to a species deemed endangered in this text comesin an
“Environment Connection” that incorrectly states that, “ Today, elephant hunting
isillegal.” Thismay be true in Kenya and some other nations, but in nations like
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Zimbabwe, lega elephant hunting is hailed as a fruitful element in an overal
elephant habitat conservation strategy. [INACCURACY]

Hunting advocate Dr. Bill Morrill of the International Wildlife Management
Caodlition [www.iwmec.org] states that, “ The African elephant is a natural resource
that lends itself to assignable ownership, and that ownership, coupled with
benefits produced from hunting, provides an incentive for conservation.” He
continues: “Hunting of the African elephant by foreign tourists has along-
standing tradition and is one of the uses of choice by many African nations
today.... Elephant hunting by foreigners generates both finances for management
and, with the emphasis on local people in management, it has increasingly begun
to provide incentives to the people living with the wildlife [not to kill them
indiscriminately].”

Morrill further states that, “We conserve only what we have incentives to
conserve. Wildlife has three economic values. Lega value is the value assigned
with regulated use. Illegal value would be the use outside of laws or regulation
(for instance, poaching). No value means that the resource will effectively be
ignored.” He also notes that, “In aworld beset by many demands for land, if a
speciesisto survive, a use which can be sustained both economically and
ecologically provides independence that will favor survival in the most
tumultuous of times.”

In fact, the numbers of African elephants in Zimbabwe and other nations that have
allowed such controlled hunting have been increasing. The typical endangered
species policy ignores the benefits of species management as atool for ensuring
survival. Such management may not involve hunting or killing. Photography is
also an option that can be revenue producing. Other wildlife management
preserves charge for the privilege of observing the animalsin “the wild.”

Section V. Holt Science & Technology: Texas Edition
E. Endangered Species & Tropical Rainforests - Grade 7

P. 423

Tropical rain forests are discussed briefly in Chapter 17, which covers the earth’s
ecosystems. Students learn that 1,400 species of birds live in the treetops of rain
forests which have more biological diversity than most places on earth. The
nutrients in rain forests are in the plants and trees - not in the thin, poor soils.
This mention of soil quality stimulates questioning about why students are not
told that one way to limit the destruction of rain forestsis to teach indigenous
farmers how to add nutrients to soils in areas already cleared so that they can
maintain crop production without having to cut more forest land. [OMISSION,
BIAS]
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Section V. Holt Science & Technology: Texas Edition
E. Endangered Species & Tropical Rainforests - Grade 8

p.292 In adiscussion of habitat destruction, students are taught that clearing rain forests
not only destroys biodiversity but also badly damages the thin tropical soils. Here
the claim isthat tropical rain forests are being cleared “rapidly,” rather than at any
specific rate, yet as shown above, how one defines “rapidly” may determine the
accuracy of this statement. [INACCURACY]

p. 292 Also in the discussion of habitat destruction, students are introduced to the
concept of “biodiversity.” Text states that, “Many species have been driven to
extinction because their habitat was destroyed.” This statement could be true or
false depending on the meaning of “many.” In fact, some research estimates
catastrophic extinction rates when habitat is destroyed, while other, equally valid
research, estimates low levels of extinction even when large areas of habitat have
been converted to farms and ranches. [INACCURACY, OMISSION]

It isincorrect for the text to draw a direct positive correlation between habitat
destruction and extinction. The science is more complicated than that, and the
range of estimates of species |oss due to habitat destruction, as determined in
widely varying scientific studies, should be clearly stated. [INACCURACY]]

P. 297 The section on “ Species Protection” states that, in the United States, the
Endangered Species Act (ESA) is designed to protect individual species. The
commentary also states that, “Many new species need to be added to the list,” an
action that “takes along time.” There is no mention of “threatened” status, or of
the actions to protect species long before they reach even that status. Instead, the
text continues (page 298) to state that, “Waiting until a speciesis amost extinct to
begin protecting it is like waiting until your teeth are rotting to begin brushing
them.” [OMISSION, BIAS]

This statement suggests that the Endangered Species Act (ESA) is not protecting
species because of a slow-moving bureaucracy that does not even get geared up to
save a species until it is“amost extinct.” Thereis also no mention of either
private efforts to save species or the unintended consequences of legidlation that
severdly restricts the use of private (and public) land in its effort to keep humans
from destroying habitat or taking endangered (or threatened) flora or fauna. Nor
does the text acknowledge that the Endangered Species Act iswidely used as an
anti-development tool. [OMISSION, BIAS]

P. 298 Figure 17 could lead students to believe that species can only be protected by
government preserves on public lands. Thisisapoalitical held by certain specid
interest groups and represents opinion, not fact. Government actions have not
aways benefitted species or habitat. State governments once paid bounties to
those who killed mountain lions, hawks, and other predators. The Brazilian
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government sponsored road building into the rain forest so that farmers could
better clear land for farms and ranches. [INACCURACY, OMISSION]

Certain government efforts designed to save species and protect habitat under the
ESA have had negative results. Many have argued that the law is written so as to
pit private landowners against species and habitat in a battle for survival. Tree
farmers may harvest trees before they mature if they fear that the government may
prohibit any harvesting (or even “trespassing”) upon finding a threatened or
endangered species, and the current law does not properly provide for
compensation for the taking of private land for species protection. Others ssimply
work hard to prevent species from using their property as habitat, so their land
cannot be taken. [INACCURACY, OMISSION]

Many have argued that the ESA needs to be rewritten to better encourage
landowners to provide species habitat by alowing them to continue non-
interfering norma activities. Y et even without any refocusing of the ESA, there
are many private efforts, some involving public-private partnerships, in which
species and their habitats are being protected. One example dates to the 1930's,
when private parties established the Hawk Mountain Sanctuary to protect hawks
at atime when the Pennsylvania government was paying bounties for killing the
predators. In Texas, there are many private preserves, including the Bamberger
Ranch (shown on page 315 of the grade 6 grade text), which provides habitat for
bats and other species. [BIAS, OMISSION]

Section V. Holt Science & Technology: Texas Edition
Additional Comments

Unlike some texts, the Holt series only lightly touches on water and air pollution, hazardous
waste, and a number of other topics that are part of everyday life in the real world of
environmental protection and resource conservation. One areathat is covered isair pollution.

The statement on page 7 of the grade 6 text that “lighter cars make less pollution” is not
technically true. Cleaner burning engines and cleaner burning fuels reduce pollution, though it is
true that the same engine will burn lessfud if the vehicle is aerodynamically designed and uses
lighter weight materials. [INACCURACY]

On page 490 of the grade 8 text, there are glowing comments on the clean air rules approved by
President Clinton in 1997, but the text ignores the 1990 Clean Air Act Amendments signed by
President George H. W. Bush, which contain the rules that even today are the major focus of
regulatory action (that is, compliance with the one-hour ozone standard). The 1997 rules, which
call for for tougher, eight-hour ozone standard and a new standard for fine particulate matter,
have been challenged in court (not mentioned in thistext at al) and have yet to take effect.
[OMISSION, BIAS]
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Section VI

Glencoe, McGraw-Hill— Review of
Grades 6, 7 & 8

Glencoe Texas Science
Teacher Wraparound Editions: 2002
Grades 6,7, and 8

The Glencoe/M cGraw-Hill texts include some excellent work on water quality issues and afew
other topics, but present insufficient and inaccurate information on air quality and many other
issues. A significant concern with this seriesis the referrals to ancillary materials that were
unavailable for review.

One of the mgjor omissions in these texts is the failure to provide information about the current
and projected costs of production and delivery of energy and natural resources. Another isthe
lack of information about aternative energy sources. No information is provided on the link
between inexpensive energy and national prosperity, the engine that drives our ability and
motivation to improve our nation’s environmental performance and to export our concerns about
environmental protection abroad.

Without such information, students may find it difficult to engage in critical thinking and
scientific problem solving, or to analyze, review, and critique scientific explanations. Textbooks
should prepare students for the real world of today and tomorrow by discussing cost-benefit
analyses and other factors that are considered in making decisions about how to allocate human
and natural resources for desired ends.

The texts aso provide misleading information about human population dynamics that contradicts
current best science information, and leaves students with the impression that human population
will continue to increase exponentialy. Instructional materials omit the National Acid
Precipitation Assessment Program’ s findings on acid rain that have become the centerpiece of
federal policy on that important issue. The texts should include areference to the U.S.
Environmenta Protection Agency’s acid rain home page, another excellent source of scientific
information on acid precipitation.
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Section VI. Glencoe Texas Science
Energy and Natural Resources
Summary of Grades 6 - 8

The coverage of energy and natural resource issues is concentrated in the grade 6 and grade 7
texts, although the grade 8 text touches on afew points within this category. The Texas edition
textbooks should focus on the strength and diversity of the energy industry in Texas, which
includes production of oil, natural gas, coal, nuclear, hydro, geothermal, wind, and solar energy
in significant quantities. Such information, among other things, will prompt students to pay
better attention, learn more, and perhaps even visit these facilities. These texts do include
excellent drawings that show how various power plants work.

Section VI. Glencoe Texas Science
A. Energy and Natural Resources - Grade 6

P. 130 The “ Science Content Background” (p. 130E) includes an excellent discussion of
geothermal heat pumps that is missing from most other texts; however, a drawing
would add much to the students' understanding. The Teacher FY| on page 150
adds to this discussion, as does the textual material on that page. President Bush
has installed a geothermal heat pump at his Crawford ranch. A Texas company
has been seeking approva to link this technology with regular water supply lines,
but water system operators have argued that the heating of the water in the
scheme could pose dangers by encouraging the growth of pathogens. [USEFUL
INFORMATION]

This section also includes a statement that burning fossil fuels “produces carbon
dioxide and other pollutants.” Carbon dioxide does not “pollute” theair. Itisan
essential part of photosynthesis that is necessary for al life on Earth. In past
geologic time, increases in aimospheric carbon dioxide led to a greening of the
Earth that, in fairly recent time, encouraged Viking exploration of the now-
glacier-covered idand of Greenland. [[INACCURACY]

P. 146 It is misleading to suggest that, “ Earth may run out of oil before the end of this
century.” Asoil (and any other resource) becomes scarcer, and thus more
expensive sometime in the future, society will likely convert to other, less
expensive energy sources before the oil supply is completely exhausted. Students
should understand that the price of oil, adjusted for inflation, has remained
relatively constant despite price spikes in the 1970's and that oil remains
abundant. [INACCURACY]

P. 148 The “Problem Solving Activity” that asks whether energy consumption outpacing
production begs the “yes’ answer if oneis speaking only of U.S. consumption and
production. The U.S. has long imported afar greater proportion of a number of
vital minerals, many of which are not present in any minable U.S. deposits; the
issue as framed could have relevance in an economicstext or if thistext included
adiscussion of energy economics. Y et even more curious is that the authors are
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P. 148

P. 149

P. 151

P. 151

not showing students this graph to lead them to consider that the U.S. might do
well to step up energy production from all, or even from specific, sources - while
perhaps also using energy more efficiently. This conglomerate graph also does
not address the issue of energy uses for which the U.S. isincreasingly relying on
energy imports - which is mainly in the transportation sector. [INACCURACY]

The section on hydroelectricity provides an excellent list of pros and cons.

The section on “Solar Energy” acknowledges that the general cost of harnessing
this energy is prohibitively expensive but predicts that the economics of solar
power will soon become more favorable. The same could be said for a number of
other energy sources, and if away is found to harness the energy from nuclear
fusion, that source may become much more popular than solar. [BIAS]

Students are also not told that solar energy already has some cost-effective uses
and is even cost-competitive in sunny (mostly rural) areas or for special uses.
However, the technology has not advanced to the extent that even small cities
could operate on solar power regardless of its price. [OMISSION]

More importantly, these texts should prepare students for the real world of today
and the near-term future. The fact remains that, despite afew artificial spikesin
the price of ail, such as the 1973 Arab oil embargo and other times when crude oil
supplies were limited, the price of oil has remained fairly constant since the end

of World War Il. The artificia withholding of supply by some nations has aso
sparked new exploration and devel opment that eventually led to the abandonment
of the embargo strategy. Had the authors included energy economicsin their
discussions, they could have noted that the U.S. has provided various subsidies
for extraction and development of certain energy sources - from oil and gas to
solar and wind power - at various times that have made those sources more
competitive for consumers. [OMISSION]

The section on wind power does not list its pros and cons, though the needed
information isin the teacher’ s answer to the question posed in Figure 21. The text
should provide students with information about the land area needed for wind
farming, the injuries to birds that occur when they get caught in the turbines, and
the costs of transmission of wind energy from its typically remote generation
sources to large-scale users. [OMISSION]

The “Conserving Energy” section encourages students to conserve energy to
avoid shortages, rather than as a way to lower their persona cost of living. The
premise behind thisisitself false -- that energy shortages “may occur” chiefly due
to the exhaustion of fossil fuel supply. Just two pages earlier, in the section on
solar energy, the text claimed that all that was holding back a switch to solar
energy isthat the priceis still too high. While this may have been an
exaggeration, the fact is that other energy sources could produce significant
amounts of energy if the price were right. Energy shortages today and tomorrow
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P. 151

P. 154

P. 155

P. 160

are more the result (and Californiais a prime example) of afailure to plan for
supply assurance, to build out the energy transmission grid, to allow construction
of new power plants that rely on any energy source, or as aresult of military
conflict or natural disaster. [OMISSION, INACCURACY, BIAS]

The “Challenge’ in the teacher section urges students to favor “aternative” fuels
over fossil fuels. Item three in the section assessment asks studentsto “give a
number of reasons why depending on fossil fuels for energy will lead to trouble in
thelong run.” The mantra continued on page 152, in “Energy to power your life.”
[BIAS]

Isit true (see Discussion in teacher section) that 18 percent of the energy used
worldwide is from solar energy? What nations are relying on this difficult to
harness resource? Thisis hardly true in the United States, where solar energy
accounts for no more than one percent of total energy use (unless, perhaps, one
includes solar energy that helps crops grow). Thus, for this statement to be true,
the rest of the world would have to be relying on solar for at |east one-third of its
energy. [INACCURACY]

Since very few Americans have any ideawhat 6 km/L means, why not use the
term “hybrid” cars powered by gas and electricity? The text also fails to point out
that these hybrid vehicles are just now becoming viable, and have yet to be
offered for sale in quantity, or that all-electric vehicles have become more of a
curiosity for highway use, though all-electric wheelchairs, golf carts, and other
vehicles needing only low energy output are commonplace. [OMISSION]

Thetitle of this TAAS Practice is misleading. “Electric cars’ are neither the wave
of the future nor the proper topic of this passage. After years of research,
scientists concluded that the all-electric vehicle was impractical and that a hybrid
that uses gasoline and an electric motor with alarger battery was the only hope
for the mass market. The passage aso fails to discuss the problems of battery
disposal or having batteries too heavy for many people to handle. Thelarge
batteries required for these vehicles may aso pose health and safety threats to
those operating vehicles (including from battery acids). Hybrid vehicles do not
require the kind of plug-in recharging that is shown for al-electric vehicles.
[INACCURACY]

Section VI. Glencoe Texas Science
A. Energy and Natural Resources - Grade 7

P. 176

Rather than state that, “ Sometimes hot water released from power plants can upset
river and lake ecosystems ...,” the text should explain how this might happen; for
example, a cooling tower faillure. Students should learn that water is used in the
power generation process. It is sent to cooling towers before it is released back
into the environment and may sometimes be released when it is still too hot. The
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P. 647

P. 648

P. 649

P. 650

P. 650

P. 651

caption to Figure 5 on page 586 in the grade 8 text explains the work of cooling
towers. The explanation should be offered in this passage. [OMISSION]

The section “ Supply and Demand” incorrectly analyzes the problems of scarce
water and firewood. The caption for Figure 2 states, “In parts of Africa, firewood
has become scarce,” but does not provide an answer as to why this may be true.

In many parts of Africa, firewood is gathered on land that is commonly, not
privately, owned. Since everyone, and thus no one, owns the land, individuals
gather wood for their private use, but no one has any real incentive to increase the
supply by, for example, planting more trees. Private ownership of land assures a
level of stewardship, if only for the profit motive, that encourages replanting and
harvesting of wood as a cash crop. [INACCURACY]

The “Fossil Fuel Conservation” tells students that the Earth’s supply of fossil
fuelsis“limited” and that they will become “more expensive and difficult to
obtain.” Yet over the last half century the price for fossil fuels, adjusted for
inflation, has remained nearly constant, even though the production, refining, and
transmission and marketing of these fuels have all absorbed huge environmental
costs that are reducing the impact of the environmenta problems caused by these
activities. Unlike the grade 6 text (page 151), this section includes an economic
reason for practicing energy conservation, though the primary focusis more
atruistic. Of course, savings from energy conservation are not limited to
reducing fossil fuel energy use, but apply to cutting back on energy use no matter
the source. [INACCURACY]

The section on hydroelectric fails to mention impacts on salmon and other fish
whose spawning habits are interrupted by large dams. [OMISSION]

The section on wind power fails to mention how birds can get tangled in the
turbine bladesin some areas. While wind power accounts for only tiny amounts
of eectricity in the U.S. and Europe, students may be led by this statement to
believe that wind power iswidely used to generate electricity just about
everywhere else. Texasisanationa leader in new wind power capacity, and
ranks second (behind North Dakota) in wind power potential. Wind power
projectsin Texas are proving to be cost-competitive, thanks to the rising price of
natural gas. [OMISSION]

Rather than say that the safe disposal of nuclear waste is a problem that has not
yet been solved, it would be more accurate to say that people are still not
convinced that proposed methods of disposal of nuclear waste are safe.
[INACCURACY]

The statement that “ Geothermal energy is available only where natural geysers or
volcanoes are found,” isincorrect. The grade 6 Glencoe text, for example, notes
that, “Y ou don’'t need to live near a volcano to use geothermal energy,” and that
there are at least 400,000 U.S. homes using geothermal heat pumps. This
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P. 651

P. 651

P. 653

P. 658

technology has tremendous potential in many parts of the United States.
[INACCURACY]

The text makes the misleading statement that solar energy isa“leading
aternative’ to fossil fuels. The statement is not based on actual development of
energy resourcesin the U.S. or worldwide. An accurate statement would be that
solar energy has potential to provide a larger portion of the world’ s usable energy
supply. Thetext failsto mention the downside of solar energy. Students are
given no cost datafor solar (or any other) energy sources, even though one major
drawback to the use of solar energy (except in isolated locations) is its high cost.
Nor is any information provided regarding maintenance of solar panels. Students
should learn whether dust, hail, or other objects could damage or lower the
efficiency of solar collectors, for example. [INACCURACY, OMISSION, BIAS]

The “Teacher FY1” notes that non-governmental organizations (NGO'’s) are
working to promote the use of solar cooking in regions where firewood has
become scarce. While this may be a short-term solution to the cooking problem,
it does nothing to solve the deforestation problem that is typically the product of
common ownership (or no ownership at al) of land. The Activity on page 668
repeats this story, again without teaching the lesson of the tragedy of the
commons that is a chief cause of firewood scarcity. The text fails to ask whether
solar cooking is even the most viable option. [OMISSION]

Isthis solar power plant still in operation? Another publisher showed avery
similar photo of a solar power plant in the Mojave Desert in Californiathat is no
longer in operation. If it has been shut down, the text should explain why.
[OMISSION]

The section on indoor air pollution provides useful information and even explains
how super-insulated homes are at risk. One more statement as to how to combat
indoor air pollution would be very useful. The Health Integration information on
carbon monoxide should be linked to specific information on why natural gas
units in homes must be vented, and why charcoal grills cannot be used indoors.
[USEFUL INFORMATION]

Section VI. Glencoe Texas Science
A. Energy and Natural Resources - Grade 8

P. 46

P. 558

The section on radioactive waste could be enhanced by: explaining the difference
between low-level radioactive waste and other wastes; discussing “assured
isolation” and long-term above-ground storage; and explaining the NIMBY
problem. [OMISSION]

The sentence in the opening paragraph pertaining to water consumption by
Americans gives students the impression that water is NOT a renewable resource.
[INACCURACY]
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P. 568

P. 580

P. 596

P. 596

The message behind Figure 12, “Y early Consumption Per Person,” and the
statement in text (which is not sourced) that Americans consume 30 percent of the
world’ s natural resources, isthat Americans are guilty of high rates of resource
consumption, and that thisis somehow an ethical flaw. Moreover, it is not true
that we consume 30 percent of the world’ s resources, though it may be true that
U.S. use constitutes 30 percent of worldwide resource use. For comparison,
students could be told what percentage is consumed by Western Europeans. They
could aso be told that this ability to use resources effectively is the primary

reason for this nation’s position asaworld leader. [INACCURACY, OMISSION,
BIAS]

The intended message in this section is that students should learn to reduce,
reuse, and recycle in order to reverse the national trend toward a “throwaway
lifestyle.” One excellent way to bring this message isto explain that, as industrial
facilities have been pressed to follow these guidelines, many have found that they
have saved money and increased profitability from these practices. Students
could also betold, for example, that at one time oil companies flared natural gas
that is commingled with crude oil deposits, but now this natural gasis as valuable
asthe oil. Other former waste products have become just as valuable. In
addition, the way we handle waste products matters. Some secondary uses are
more economically, and even more environmentally, beneficia than others.
[OMISSION]

The “Identifying Misconceptions’ section asks teachers to have their students
discuss the problems of ocean oil spills. Table 1, which shows the total yearly
volume of ail spilled from 1970 to 1999, demonstrates that spills have been
decreasing since the introduction of double walled hulls on ail tankers. Table 2
shows the small relative size of the Exxon Valdez spill compared with spillage
from other accidents. Teachers and students, however, are not provided with
information on improvements in oil spill response (or even the basics of oil spill
response). Nor isinformation provided on the environmental impacts of oil spills,
which a Congressional Research Service study found to be was “relatively modest
and...of relatively short duration.” [OMISSION]

The Cultural Diversity item in the teacher edition explains that burning biomassin
open stoves creates health problems. This information should be include a
discussion of the use in Europe, China, and now in the United States of anaerobic
digesters that extract the heat content from animal waste and also can treat the
remaining waste to eliminate nutrients. An even newer technology, thermal
depolymerization, is also being used to turn biomassinto energy. [OMISSION]

Whileit is good to note that electrostatic precipitators can eliminate 99 percent of
the particulate matter from burning fossil fuels, the text should also state that the
new selective catalytic reduction equipment that is being virtualy required in
Texas and elsewhere can provide similar reductions in nitrogen oxides emissions.
This equipment, while expensive, makes burning coal less of an environmental
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concern than in the past. These new technologies change the whole picture of
coal in particular as a polluting fuel whose use must be ended as quickly as
possible. [OMISSION]

P. 597 The Getting Around section fails to explain just how much we are reducing air
pollution from motor vehicles and does not include a discussion on the differences
between automobiles and trucks. Diesel emissions are very different from auto
emissions, and yet this major subject isignored. [OMISSION]

Section VI. Glencoe Texas Science
C. Climate Change (Global Warming) & Greenhouse Effect - Grade 6

The grade 6 text only once touches on the issue of climate change (globa warming). On page
285, the discussion of the composition of the atmosphere provides data about the two major
“trace gases’ - water vapor and carbon dioxide. CO; is credited with helping keep Earth warm,
but nothing more is said to identify this as the greenhouse effect. The Teacher FY| notes that
after Mount Pinatubo erupted in 1991, “Earth cooled by about 0.5 C” as aresult of the dispersal
of huge quantities of aerosols, but there is no context for this information.

Section VI. Glencoe Texas Science
C. Climate Change (Global Warming) & Greenhouse Effect - Grade 7

P. 644 In a section purportedly on the greenhouse effect, teachers are told that CO, isthe
“one of the most abundant of the greenhouse gases,” but that when it is emitted
into the atmosphere as a “waste product” of energy production, thisis different [in
abad way] from the releases of CO, as a consequence of respiration. Teachers
are not told here that ordinary water vapor, most often in the form of clouds, isthe
most abundant greenhouse gas, information that would be relevant to discussion
of the greenhouse effect. [OMISSION, INACCURACY]

P. 656 Figure 13 wrongly links the greenhouse effect with the way heat is captured in an
actual greenhouse. The main drawing indicates that greenhouse gases trap some
of the reflected sunlight and warm the Earth’ s atmosphere, and the small
illustration of an actual greenhouse incorrectly reinforces the analogy. This
illustration should be corrected to show that the Earth gives off infrared energy,
some of which travels into outer space and some of which is reflected back into
the atmosphere by greenhouse gases. Thisis not the same process that heats a
plant greenhouse, which receives direct radiant energy from the Sun that heats the
air and objects in the greenhouse. [INACCURACY]

The text also states that carbon dioxide is “one of the most important greenhouse
gases’ and callsit a“waste product” from the burning of fossil fuels. Students are
not told that CO; is vital to plant growth, or that the relative abundance in the
atmosphere provides an opportunity for increasing plant yields that at the same
time would absorb this increased available CO,. Nor are they told that the
greenhouse gas water vapor is more abundant in the atmosphere, or that these
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gases together constitute avery small portion of the atmosphere.
[INACCURACY, OMISSION]

An oversimplified explanation of the “global warming” issue fails to note that
most of the increase in Earth’s temperatures in the past century was prior to 1938,
thus before the increases in atmospheric CO,. Thetext also fails to note that
NASA satellite temperature records show no warming at al in the upper
troposphere, or that this indicates that what may be being passed off as “global
warming” isjust as likely to be surface warming in highly populated areas that is
largely the result of “heat iSlands’ created by buildings and other structures
(including roadways) that trap heat and make urban temperatures higher than
nearby rural temperatures. Because these urbanized areas constitute such a small
percentage of Earth’s surface, the true “global” effect isminimal. Thetext also
fails to note that recent discoveries indicate that scientists have overestimated
ocean temperatures and are having to recalculate the temperature record as a
result. Finally, no other alternative explanations for short-term warming, such as
fluctuation of the energy output of the Sun indicated by the sunspot cycle, are
provided. [OMISSIONS]

The “Teacher FYI” does indicate that some scientists think that higher CO; levels
would help plant growth because “plants will be able to use it to grow faster.”
This statement should be expanded and moved to the student edition, together
with other information on possible positive effects of a warmer Earth.
[OMISSION]

Section VI. Glencoe Texas Science
C. Climate Change (Global Warming) & Greenhouse Effect - Grade 8

Chapter 17 includes an excellent discussion of the scientific debate that surrounds past changes
in the Earth’ s climate (pp. 502-504). Students are taught about the change in the Earth’ s tilt, the
changesin solar output, crustal plate movement, and the effects of volcanic and meteorite
collisons. These pages represent an excellent example of how a science text should teach
science. The concluding paragraph isamodel for explaining to students how competing
scientific theories contribute to the explanation of complex natural phenomenon. Unfortunately,
the commitment to scientific objectivity is abandoned in the next section on current and future
climate change. Selected evidence is presented about possible global warming that is intended to
motivate students to take action (pp. 505-509, p. 517). The discussion includes biased and
distorted information.

P. 438 While the discussion of the ozone layer is adequate, the photosin Figure 10 are
mideading. Students are not told that the “hole” is smaller in most other months
of the year. Moreover, students are not provided with aternative scientific
explanations as to why the size of this “hole” has changed over time. The lack of
long-term data on this phenomenon makes it difficult to know whether this “hole”
has perhaps cycled larger and smaller over millennia. [INACCURACY,
OMISSION]

Texas Public Policy Foundation % Page 43



Texas Environmental Science Middle School Textbook Review — September 2001

P. 492 Is this chart accurate? Isthere really an average 9E-10E F difference from
downtown to the suburbs? Or isthisjust for math purposes? The text states only
that there can be this temperature differential, not that it is an annual average. As
noted above, the urban-rural temperature differentia is one reason that urban
residents are willing to believe predictions of a much warmer Earth in the absence
of scientific evidence that this has occurred or will occur in the near future.
[OMISSION]

P. 503 The discussion in the text and in Health Integration of particulates is incomplete,
and the Fun Fact about the Little Ice Age provides students with no context, even
though thisis a very important backdrop for today’ s climate conversations. The
text should provide more information on the Little Ice Age from which the Earth
isstill emerging. [OMISSION]

P. 505 Figure 14 repeats the errors of the grade 7 text in mispreresenting the science of
the greenhouse effect. While the way a plant greenhouse traps heat is smilar to
the way Earth’s greenhouse effect operates, the two processes have significant
differences. The Earth radiates infrared energy, a portion of which is trapped by
the greenhouse gases, while the rest escapes into outer space. Greenhouses are
heated by direct solar radiation. [INACCURACY]

P. 506 Other evidence of advocacy isin the statement that, “you will learn how human
activity may add to globa warming, and you will find out what you can do to help
decrease this problem.” It is mideading to cast “globa warming” as a problem
rather than a scientific phenomenon. The text fails to mention that most polluting
power plants and factoriesin the world are not in the United States, which has
some of the cleanest, but in nations like China that make little effort to clean the
air. [INACCURACY, BIAS]

P. 506 The “Global Warming” section isincomplete. Whileit correctly states that the
Earth has warmed in the last 100 years, it fails to add that most of that warming
occurred before 1938, or that most of the increase in atmospheric carbon dioxide
that has come from burning fossil fuels entered the atmosphere after 1938.
Inclusion of this fact would stimulate discussion about the scientific concepts of
correlation and causation. [INACCURACY, OMISSION]

The text presents information that could lead students to predetermined
conclusions. For example, students are told that today’ s higher temperatures
“might be aresult of more greenhouse gases,” but not that they might also result
from changes in the solar output of the Sun, or even of natural changes of the
Earth coming out of the Little Ice Age. Moreover, the NASA satellite
temperature data suggest that there may be no global rise in Earth’ s temperature at
al. Thetext should present all of these possibilities. [BIAS, OMISSION]

The lack of optional explanations and the use of selective information also applies
to the discussion of possible risesin worldwide sealevel. The text suggests that
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teachers have students “Make aModel” of sealevel rise. But the model described
does not approximate real world science based on what is known. Instead, it
distorts scientific knowledge by about 60 times. The Intergovernmental Panel on
Climate Change (IPCC) predictsa5 to 20 inch rise in sealevel by 2100 from
possible globa warming, yet this exercise asks students to “ observe” which of a
group of selected citieswill be under water if sealevel rises by 30 meters
(approximately 1,180 inches.) If the information in the text was based on IPCC
figures, none of the selected cities would be below sealevel. Moreover, New
Orleans and much of The Netherlands is already below sea level, yet neither is
under water. [INACCURACY, OMISSION, BIAS]

The text is aso biased in stating that, “ Some climate models show that in the
future, Earth’ s temperatures will increase faster than they have in the last 100
years,” because it fails to mention that other climate models - and most empirical
data - do not come to that conclusion. The text should explain that, while
computer models are highly complex, they are imperfect because they are no
better than the information fed into them. None of the models created to date has
been able to predict known climate changes in the past, such as the Little Ice Age,
based on data available today that are entered into the model. Moreover, students
should be made aware that much simpler computer models used to predict the
daily weather forecast are often wrong. [BIAS

P. 508 Again, thisis purportedly a science text, yet once again, the primary purpose of
the section, “How To Reduce CO," is pure political advocacy that has little
scientific foundation. The authors have obviously concluded that reducing CO, is
asocietal goal, and thus instruct students in how they should take action - and
presumably encourage others to do the same - toward this goal. Has Texas
ordered publishers to make such political judgments? And how does this
blatantly politicized material possibly encourage students to develop critical
thinking skills or to make decisions based on sound science? [BIAS]

P. 509 The distortion of the greenhouse effect is heightened by the “Activity”, which
asks students to place thermometers in each of two jars and one between the jars
in direct sunlight, then to place alid on one of the jars and record the temperatures
at 5, 10, and 15-minute intervals. While this experiment might help students
understand how a plant greenhouse traps heat, it does not demonstrate how the
greenhouse effect works. [INACCURACY]

P. 516 Review item 11 asks why globa warming might lead to more extinctions. Given
the theory that what is bad for some species may be good for others, one could
argue that any real global warming could also bring about the evolution, creation,
or other generation of new species. It ismore likely that a single volcanic
eruption would have a greater impact on species. [BIAS]

P. 562 The Extension asks students to write reports linking carbon dioxide concentration
in the air and global temperature increases. That might be hard to do, given that
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carbon dioxide has been increasing, but since 1940 there has been little if any
increase in global temperatures, according to satellite data. [BIAS]

Section VI. Glencoe Texas Science
D. Human Population Dynamics - Grade 6

P. 449

Chapter 15, Interactions of Living Things, includes an excellent biological
discussion of plant and animal population concepts. Population size, density,
spacing, limiting factors, and carrying capacity are al correctly explained. The
graph of human population growth here is out of place, especidly in the absence
of any information that explains how human population dynamicsis not bound by
the same constraints as animal and plant population dynamics. [INACCURACY]]

If the authors do wish to introduce the topic of human population growth, why not
use a better graph that shows long-term changes and projections, rather than this
very short time span? Moreover, any discussion of human population dynamics,

in order to provide students with useful information, should note that most
researchers predict that the massive slowdown, and even reversal, of population
growth in the developed nationsis likely to expand worldwide within the next
century, such that we might reach zero population growth by as early as 2050.
[OMISSION]

Section VI. Glencoe Texas Science
D. Human Population Dynamics - Grade 7

Once again, the authors have integrated an incomplete discussion of human population dynamics
into a chapter that primarily focuses on animal and plant populations. The concepts that govern
human population dynamics and plant and animal populations are very different and should be
presented separately, so as not to alow students to believe otherwise.

P. 593

P. 599

Figure 6, which shows human population densities of countries, is placedin a
section on the biological concepts of competition and limits to growth as applied
to plants and animals. Y et thereis very little relationship between human
population density and health, life span, and population growth, while population
density is critical to plant and animal health and life spans. The Mini Lab
“Observing Seedling Competition” (p. 593) makes the point that, while densely
packed radish seedlings may grow taller, seedlings with more space are “greener,
fuller, and more robust” - healthier. Students who read this section and conduct
the Mini Lab, then look the human population map, may conclude that peoplein
nations with dense human populations are aso likely to be less hedlthy.
[INACCURACY]

Figure 11 shows a graph of human population from 1750 to 2050 that, among
other things, fails to show the predicted leveling of human population growth at or
about that time. Instead, text explains only that the graph shows that the Earth’s
human population is growing exponentially and that, “By the year 2050, it is
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estimated that Earth’s human population could reach 10 billion people.” This
information could leave students with the impression that population is either at
carrying capacity at that number, or that by 2100 or 2150, world popul ation may
double again. Thereisno information presented to document the vastly declining
(or even nonexistent) growth rates in developed nations, or the predictions that
similar significant drops in growth rates are on the horizon worldwide.
[INACCURACY, BIAS

Section VI. Glencoe Texas Science
D. Human Population Dynamics - Grade 8

The errors of omission in the grades 6 and 7 texts are compounded here by the statement in the
“Science Content Background” section (page 554E) that, “ The current population explosion is
likely to continue and may even gain momentum.” This statement is incorrect on both counts.
The current population explosion began to wane in the late 1960's when the world popul ation
growth rate began to decline; since then, this decline has accelerated. All credible population
projections indicate that exponential growth will end before the end of this century.
Unfortunately for students and teachers, the discussion in Chapter 19 is based on a
misunderstanding of the facts and is motivated not by the desire to teach science, but to urge
students to take action.

P. 553 The text predicts continued exponential population growth and blames humans for
all manner of evils without stating that humans have the potential to properly
steward the Earth. [BIAS, INACCURACY]

P. 554 This*Fun Fact” is another assault on American eating habits and on burger
chains. One quarter-pounder takes 1.25 pounds of topsoil, and with 100 billion
served by McDonad' s aone, this would be 125 billion pounds of topsoil just
from one hamburger chain, not to mention the water, grain, and other products
needed to satisfy our burger hunger. These appear to be junk science statistics,
not real-world numbers. [INACCURACY, BIAS]

P. 557 Figure 2 and the textual material are incomplete and misleading. The text states,
“By 2100, the population is predicted to be about 11 billion — nearly twice what it
isnow.” This statement is contradicted by nearly every mgor world population
projection - from the United Nations to the U.S. Census Bureau to the brand-new
work reported in the August 3, 2001, issue of Nature. All of these predict that
world population is most likely to top off at about 9.5 billion, and all indicate that
the declining growth rates in the developed world are likely to be exported to the
developing world within the next few decades. [BIAS, INACCURACY]

P. 560 This text states that all farming except organic farming threatens the Earth and
actively encourages children to buy organic produce, which is very narrowly
defined and excludes many products grown without pesticides, for example.
[BIAS]
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P. 561 The section on feeding livestock informs students that some (good) people argue
that it is better to eat grain than to feed it to livestock and then eat meat and dairy
products. Figure 6 also ignores several facts, including (a) oftentimes livestock
are grown on land that does not support produce, (b) sometimes livestock are
grown on land lying fallow from more intensive crops, (c) we have retired huge
amounts of acreage and still grow more than enough food, and (d) no one wants to
eat cabbage jerky. [BIAS, INACCURACY]

P. 572 The Activity, “A World Full of People,” which asks students to model human
population growth rates using a map and popcorn kernels, assumes a constant
growth rate that is not supported by most researchers. [BIAS, INACCURACY]

Section VI. Glencoe Texas Science
E. Acid Rain

Because the Glencoe series fails to discuss, or even mention, the findings of a 10-year study of
acid rain by the National Acid Precipitation Assessment Program (NAPAP), or the U.S.
Environmental Protection Agency’s Acid Rain Program, coverage of this important topic cannot
provide students with sufficient information necessary for them to use “critical thinking and
scientific problem-solving to make informed decisions.” NAPAP was and remains an
interagency scientific research, monitoring and assessment program on the effects of sulfur and
nitrogen oxides on the environment and human health. NAPAP acts as a coordinating office
between six federal agencies - NOAA, EPA, DOE, DOI, USDA, and NASA - and also fosters
cooperation among its members, other governments, states, universities, and the private sector.

For example, the National Oceanic and Atmospheric Administration states on its website that,
“During the 1980's, the NAPAP greatly improved our technical understanding of acid rain and
produced awealth of information that is embodied in NAPAP' s 27 “ State of Science and
Technology Reports’ and the “1990 Integrated Assessment Report.” Since 1990, NAPAP has
conducted an integrated assessment of the costs, benefits, and effectiveness of the federal acid
rain controls mandated in Title IV of the 1990 Clean Air Act Amendments.

Moreover, the goal of the authors appears to be convincing children that, because acid rain is
very bad, those who continue to use coal to fire power plants are the enemies of society. One of
the worst errors, which is repeated many times, is that the text provides erroneous information
about the acidity of acid precipitation that greatly exaggerates the acidity range.

Section VI. Glencoe Texas Science
E. Acid Rain - Grade 6 Text

P. 244 The “ Science and History” insert in the teacher edition states that some acid rains
are aslow as pH 3.0, and that naturally occurring ash and gas from vol canoes,
bacteria, and plankton account for 10 percent of the carbon dioxide in the air, and
the rest is the result of human activities. While normal rainfal is mildly acidic
(pH 5.6 or s0), acid rain typically runs about pH 4.6 and can be aslow as pH 4.2,
according to the NAPAP study. EPA uses dlightly different numbers - 5.5 for
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P. 244

P. 270

normal rainfall, and 4.3 for the most acidic acid rain. Moreover, it issimply not
true that 90 percent of the carbon dioxide in the atmosphere today is the result of
human activities. This must be a misprint. [INACCURACY]]

This section, and the accompanying student edition section on “ Crumbling
Monuments,” blames acid rain for “eroding some of the world’s most famous
monuments” Acid rainis said to be a “huge problem affecting nationa
monuments and treasures in just about every urban location in the world.” Itis
true that acid rain is a contributor to stone erosion, but it is hardly the only factor.
A 1998 U.S. Geological Survey Report, “ Statistical Compilation of NAPAP
Chemical Erosion Observations,” Open-File Report 98-755, states that, “the rate
of stone erosion is weakly dependent on the type of calcareous stone, the ambient
temperature, and the H+ concentration [acidity] delivered in the incident rain.
The analysis also showed that the rate of stone erosion is strongly dependent on
the rain-delivery conditions and on the surface morphology and orientation.” This
research is the product of over a decade of work by the National Acid
Precipitation Assessment Program’s Materials Research Program.
[INACCURACY]

Here it is noted that carbonic acid makes groundwater naturally acidic, just asit
makes rainwater acidic. The same process that makes caves impacts monuments.
[OMISSION]

Section VI. Glencoe Texas Science
E. Acid Rain - Grade 7

P. 655

Figure 12 gives students a diagram of the pH scale that suggests acid rain may
have apH aslow as 3.0, which is not supported by competent science (EPA and
NAPAP, for example). Students are not told that the pH scale is logarithmic with
each number 10 times the previous number; nor are they given the pH of other
acids (or bases), including acidic normal rainfall, for comparison. The text
compounds these errors by telling students that air pollution reacts with “water in
the atmosphere to form strong acids,” a statement that may lead students to
believe that acid rain is as acidic as sulfuric acid. [INACCURACY]

The discussion of effects of acid rain cites the theory that acid precipitation causes
severe damage to lakes, streams, forests and statues, whereas EPA and NAPAP
studies found that acid rain may contribute to these problems but is far from their
sole cause. The Mini Lab (teacher edition) on measuring acid rain may enable
students to learn the acidity of rainfal (when it occurs) in various parts of Texas,
but Texas is not noted for acid rainfall, and any reading that shows a pH anywhere
near 4.0 from such experiments in Texas (or anywhere else, for that matter) would
be highly questionable. [INACCURACY]
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Section VI. Glencoe Texas Science
E. Acid Rain - Grade 8

P. 593 The pH scale in Figure 12 should include information about natural rainwater and
acid rain. The statement in the caption that natural rainwater is about pH 5.6
should be indicated on the scale. In addition, typical acid rain at about 4.6 and
some of the most acidic acid rain at about 4.2 should also be added to the scale.
[OMISSION]

Students should be told that natural rainwater is dightly acidic because moisture
in the atmosphere reacts with atmospheric carbon dioxide to form carbonic acid.
An easy demonstration of thisis to have students measure the pH of distilled
water, which should be 7, then fill a container half full with this distilled water
and shake it. When the students re-measure the water, it should be dightly acidic.
[OMISSION]

Section VI. Glencoe Texas Science
F. Endangered Species & Tropical Rainforests

The grade 6 text does not include a section on endangered species, though it uses data on
endangered species in the “ Tables and Graphs’ section on pages 57-59. The information shown
(number of endangered speciesin the U.S. (Figure 14) and Table 4 (page 57) and the two graphs
in Figure 16 (page 59) may give students the erroneous impression that U.S. policies are forcing
more and more species into extinction, when the reason for the increasing number of listed
species has more to do with the bureaucratic workings of the Endangered Species Act related to
specieslisting. The datain Figure 15 are more innocuous. None of these graphs shows
threatened species, speciesin recovery or de-listed, or even an explanation of the listing process.
Without an appropriate section on endangered species that includes such facts, students may be
left with afalse impression of the status of species protection in the United States.

The coverage of rainforest destruction (grade 8 text) istypical, in that the references to the area
destroyed over time are not supported by sources. The entire group of middle school “ science’
textbooks is guilty of using numbers that appear to have been drawn out of ahat. The Glencoe
grade 8 text (page 562) reports that 310,000 square kilometers per year of rain forest are being
destroyed, and that up to 25,000 species worldwide might become extinct each year due to the
loss of rainforests.

This information (for which no source is provided) differs dramatically from data reported in the
Holt grade 7 text (page 398), which claims (again, with no source) that, “ Scientists estimate” that
130,000 square kilometers of tropical rain forests are being cut every year, and that if this trend
continues there will be no remaining rain forestsin 30 years.” The Prentice Hall series,
meanwhile, uses Brazilian government data to state that, from 1978 to 1996, 12.5 percent of the
entire Amazon rain forest had been destroyed, and that in 1995 aone 30,000 square kilometers
had been cut. Using the 1978-1996 data, it took 19 years to destroy one-eighth of the rain forest;
at that rate, it would take 152 years - not the 30 years predicted here - to wipe out every
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rainforest tree. Someone has these numbers very wrong - and only one textbook publisher has
cited asource at all.

For those unaccustomed to calculating in metric units, 1 square kilometer (or 100 hectares) is
equal to 0.386 square mile, or 247.1 acres. Thus, 130,000 km? = 50,193 mi? = 32 MM acres, and
310,000 kn?* = 119,660 mi® = 75 MM acres.

The December 13, 1993, issue of U.S. News and World Report explained that a single Brazilian
scientist in 1988, using satellite data on fires burning in the Amazon at that time, came up with
the number 40 MM acres ayear through various extrapolations. This number soon became
popular, though it is clear here that the authors of the Holt and Glencoe texts found their own
numbers. In summer 1996, however, two U.S. researchers, David Skole of the University of
New Hampshire and Compton Tucker of NASA, undertook a much more rigorous review of
satellite data and found that the average rate of rainforest loss in the Amazon was 3.7 MM acres
per year - and, with Amazon loss commonly stated as representing half the world' s loss of
rainforest area, the worldwide total would be about 7.5 MM acres per year - or just over 30,000
km?/yr — 10 percent of that reported by Glencoe estimate, |ess than 25 percent of that reported by
Holt, and presumably only half of that reported by Prentice Hall.

Other researchers have shown that even these rainforest destruction numbers are probably
overblown, as many of the fires used in these calculations were in savannah areas, not rainforest
areas. Almost al of this destruction has taken place on the periphery of the rainforest, as the
heart of the rainforest is virtually inaccessible except by boat.

Of course, even these numbers can be mideading, given that other evidence shows that many
forest acres were destroyed long before modern times. Moreover, nothing in any of the textsis
presented to suggest alternatives (other than for students to collect money to purchase freedom
for arainforest acre or two) that might actually encourage the local residents in equatorial
nations (where the rainforests tend to be) to find other ways to feed, clothe, and house
themselves. Possible ways include debt forgiveness - but that would have to be tied to economic
incentives for peasants who are cutting forests to plant food crops or else third-world
governments would be likely to ensure their funds through use of force against peasants.

Section VI. Glencoe Texas Science
F. Endangered Species & Tropical Rainforests - Grade 7

The discussion of endangered species briefly in a section on “Mammals Today” (page 281)
contains the incorrect assertion that species are endangered solely because their habitats are
being destroyed. While thisis the primary reason, a science text should be more complete and
discuss, for example, the competition from non-native plant and animal species that also
contributes to speciesloss. Again, the paucity of information leaves students with erroneous
impressions of the status and dynamics of species protection. [INACCURACY]
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Section VI. Glencoe Texas Science
F. Endangered Species & Tropical Rainforests - Grade 8

Once again, there are several unconnected references to endangered species, some of which are
found in a section entitled, “ Species and the Environment,” but no thorough explanation of the
status and dynamics of species protection. Students are not told how the species extinction
estimates were made, nor even that they are only estimates.

P. 355 The “Extinction of Species’ section contains the scientifically indefensible
statement that, “The rate of extinction today is as great or greater than at any time
in the past, as shown in Figure 16.” Scientists smply do not know how many
species are being lost. In fact, thisissue is currently being debated in the
scientific journals. Students need to know that extinction is a concern, but they
need to be presented with both sides of the scientific debate, as well as with
enough factual information to enable them to draw their own conclusions.
[INACCURACY, OMISSION]

P. 420 This*“Science Stats’ section on extinction includes a graph (p. 421) of “great
mass extinctions of species,” which is at best speculative based on the available,
probably incomplete fossil record. Note that the text fails to include any estimates
(or supposed calculations) of species generation (or creation) over time, though
there is considerable discussion of selective breeding and mutation.
[INACCURACY, OMISSION]

P. 562 Text states that 310,000 km? of rainforest is cut down every year (see comments
above). Just as curious is the statement in the caption to Figure 7 that southeast
Asiahaslost 72 percent of its original rain forest over the past 8,000 years. This,
too, is mere speculation, and it also says nothing about the reasons why this may
have happened. Figure 7 also shows “tropical rain forests’ in North Korea, Japan,
and even Tibet, which we did not realize had tropical climates. [INACCURACY]

P. 563 Figure 8 states that “ some communities’ set aside land that cannot be devel oped,
ignoring the work of private entities to create green space. Does Glencoe want
students to believe that only government is good and able to protect the Earth
from predatory ordinary humans? Perhaps government workers are a super race
that is not subject to normal human failings. [OMISSION, BIAS

Section VI. Glencoe Texas Science
Additional Comments

The Glencoe texts include considerable discussion of issues, such as waste management and
water quality, that are largely ignored by some publishers. We note that “suvivors’ (page 644A
of the grade 7 text) should be “survivors’ in the description of videos in the National Geographic
teacher’s corner.
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The “Connections” section on page 601 of the grade 8 text (teacher edition) has alist of
environmental organizations that lacks balance. Thislist should aso include groups like the
National Wilderness Institute and the Environmental Conservation Organization. Thelist aso
includes a “Department of National Resources,” which must be a misprint. [OMISSION,
INACCURACY]

Waste Management

The “story” of Love Canal presented on page 250E of the grade 6 text is largely myth that
reflects the popular wisdom, but is far from accurate as to both the scientific and political factsin
the case. Thisisagross error that cannot be allowed to be in a textbook except as a presentation
of environmental mythology. [INACCURACY]

The text states that in 1953 officias “unknowingly” built an elementary school and playground
on apreviously covered dumpsite. The record, however, shows that Hooker Chemicals &
Plastics Corp., which had buried the 22,000 tons of chemical waste in the cana between 1942
and 1953, “tried desperately” to convince the city of Niagara Fals ... not to build on the site,”
according to author Michael Fumento in his book, “ Science Under Siege.” Eric Zuesse, writing
in Reason magazine in 1981, stated that the city school board applied massive pressure to obtain
the land despite Hooker’ s repeated warnings of potential health hazards. Hooker finally caved to
local pressure and sold the land for one dollar.

It istrue that there were heavy rains and snows in the late 1970's and that waste was raised to the
surface and was exposed. But the chief reason for this was that the city decided to build a
housing project over thiswell known toxic waste dump, and the excavation for that project is
what brought the waste to the surface. It isalso true that the cleanup was costly. But Hooker
successor Occidental Chemical Corporation $129 million to cover the federal government’s
cleanup costs, plus $98 million more paid to New Y ork State for its cleanup efforts. Thisis not
an estimate, but a historical fact. It isalso true that scientific studies done by the State of New

Y ork Department of Health and the federal government have confirmed that Love Canal
residents had no more illness than would be expected in any other area of smilar size. Yet it has
been politically useful to maintain the myth of Love Canal, just as it was politicaly useful to
maintain the myth of Times Beach - despite the maor backtracking by the federal government
over the dioxin problemsin that Missouri town.

The Love Canal story is aso cited on page 574 of the grade 8 text. Here, the focusis on the
incineration of hazardous waste. The text can be commended for providing logical arguments
for both sides of the incineration debate.

Figure 11 (page 262, grade 6) does a nice job of showing how landfills work, but this drawing
does not show the use of monitor wells, or even of vent gas pipes (which in many landfills link to
collectors that enable burning methane as fuel). [OMISSION]

The graph (page 125, grade 7) showing “projected recycling” in 2000 makes little sense, given
that the prior year shown is 1995. Better to show alonger span, which might capture the
increase in recycling over say the last 20 years. [OMISSION]
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One good discussion question for students would be why it is that household hazardous wastes
(see discussion on page 662, grade 7) are not be placed into bins similar to recycling bins for
regular at-home pickup. Requiring people to gather up these wastes and drive them to a
centralized collection center that is accessible only on specified daysis an awkward

methodol ogy for waste management. [USEFUL INFORMATION]

Figure 21 (page 664, grade 7) could also mention that scrap tires and tire pieces are burned in
incinerators for heat content. The sections on Reduce and Reuse are much more like preaching
than science. [OMISSION, BIAS]

Text (page 666, grade 7) here says that at least 25 percent various steel productsis recycled, but
the graph on page 125 of the grade 7 text shows that 36.5 percent of ferrous metal was recycled
in 1995, with year 2000 projections of up to 46 percent. These data appear to be inconsistent.
[INACCURACY]

Is the Nevada site (page 564, grade 8) different from the Y ucca Mountain facility, which page 46
of this text states has been in operation awhile? This page aso contains a decent discussion of
sanitary landfills and hazardous wastes, but would be better with statistical data to support the
claim that new technologies that help recycle hazardous waste have decreased the need to
dispose of them. [INACCURACY]

Not until page 571 of the grade 8 text do students learn that there are actually disadvantages to
recycling. Why not state this fact up front?

Water Quality

The sections (page 252, grade 6) on groundwater, despite the Love Canal mythology up front,
are very well done, and cover ground missed by most other publishers seeking Texas' blessing.

Figure 3 (page 254, grade 6) does not truly show the Ogallala Aquifer’s boundaries, but suggests
that there is one single huge aquifer that stretches over most of the South and Midwest. Adding
aline boundary for the Ogallala would solve this problem. This omission makes the text
reference on page 267 (“you learned earlier about the Ogallala Aquifer”) virtually meaningless.
[OMISSION]

Here in Texas, phosphorus has replaced nitrates as the most troubling pollutant in runoff from
animal feedlots. Text (page 265, grade 6) should aso mention that many farmers now recover
manure for various uses, and that anaerobic digesters can remove the methane from manure for
use as fuel and at the same time reduce the nitrate and phosphorus concentrations in the manure.
[OMISSION]

The section (page 638, grade 7) on wastewater provides much very useful information on a
major environmental concern. Natura attenuation, by the way, is quite common here in Texas,
and in lots of placesin Texas there are new “ constructed wetlands,” many being overseen by the
Galveston Bay Program. [USEFUL INFORMATION]
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As with the more thorough discussion in the Grade 6 text, there is a good presentation (page 659,
grade 7) on water pollution that is not diminished by politicized statements but sticks to facts.

The section on ocean water (page 660, grade 7) would be improved by adding information about
natural attenuation of ocean pollution. [OMISSION]

The section on water pollution beginning on page 582 of the grade 8 text provides useful
information to students, and the diagram in Figure 4 (page 585) is excellent. Text could be
improved by again referencing natural attenuation and other methods of sewage management,
including septic fields.

The before and after photos on page 587 (grade 8) of the Cuyahogain Cleveland show that
humans can reverse environmental degradation. Thisisgood. But the “Reducing Water
Pollution” section “extension” is very vague and misleads students into thinking that some
members of Congress want to end all federal regulation of water quality. A more accurate
representation of the views of many in Congress is that some water quality regulations impose
too heavy a burden on communities where the requirements do not match up with real-world
conditions. A better choice would be to target atrazine or even arsenic regquirements.
[INACCURACY]

Air Pollution

Figure 9 (page 591, grade 8) shows that cars are responsible for 60 percent of smog. Isthisa
national average? Thisis not true in the Houston and Beaumont areas; the Beaumont areais not
even required to perform emissions inspections on motor vehicles. Moreover, this pie chart
omits biogenic sources of smog, agross oversight. There would be no smog problem in the
Smoky Mountains, or even in Big Bend National Park, without biogenic sources.
[INACCURACY, OMISSION]

The statement (page 592, grade 8) that smog is not a problem where winds disperse pollutantsis
not entirely accurate. Winds transport ozone hundreds of miles in some cases, and the Texas
attainment plans al recognize this fact. [INACCURACY]

The discussion of indoor air pollution (page 594, grade 8) would be improved by a discussion of
black mold that has become a significant problem in Texas and which is not an industrial
pollutant. [OMISSION]
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Section VI

Prentice Hall, Inc. — Review of
Grades 6, 7 & 8

Prentice Hall Texas Science Explorer
Teacher’s Editions: 2002
Grades 6,7, and 8

These textbooks are notable for the “ Science and Society” and “ Science and History” sections.
The grade 6 text provided perhaps the freshest read of any of the dozen middle school textbooks
reviewed. The text was readable, and in many cases there was ample exposition of varying
points of view regarding controversial topics. Pages 2-9 should attract student interest with a
thorough discussion of the Wind Engineering Research Center activities at Texas Tech
University. Thisisfollowed by awell-written presentation of “what is science,” all before
Chapter 1 begins.

Page 92 has an excellent annotated graph showing the speed of transportation over the past two
centuries, and page 110 provides an excellent map of ariver’s path to the ocean. This, and other
information in the early chapters, isjust good science well presented science. The section
“Understanding Nature' s Designs’ is notable in that the authors are agreed that nature has
design, that life begets life, and that spontaneous generation isamyth. On page 152 we seea
photo of Santa Gertrudis cattle on the King Ranch as part of a section explaining selective
breeding. The unfolding of the plant and animal kingdoms, too, is orderly and well supplied

with photographs, drawings, and other materials to hold children’sinterest. When the topic turns
to ecosystems, it isintroduced with atale of a Texas prairie dog town.

The grade 7 text, too, begins with avery interesting Texas Field Trip - to the Texas Heart
Institute - then transitions to an interesting discussion concerning the meaning of science. The
grade 8 text starts by taking children to NASA in Houston. Many of the Science and Society
sections (grocery bag, irradiated food, and light pollution) provide opportunities and sufficient
information for children to exercise critical thinking skills. A special treat was the section on
how to build a crystal radio, something students did more than four decades ago.

There are, however, too many pages encouraging students to take action on sometimes
guestionable environmental grounds. Science texts should instead encourage students to perform
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scientific experiments, or to do further reading on scientific controversies, or even to contact
research institutions or the authors of scientific journals. If students on their own are inclined to
political action, that isfine, but it should not be the purpose of science classes to train students in
political activism. It is especialy improper to provide students with inadequate, or even biased
or incorrect, information and to encourage political actions based on such information.

One of the mgjor omissions in these texts is the failure to provide information about the costs of
production and delivery of energy and natural resources, or of the projected costs in the future,
adjusted for inflation. Nor do the texts discuss the impact of scarcity on cost and the resulting
drive to seek alternative sources of whatever materials (including energy sources). Nor isthere
information provided on the link between inexpensive energy and national prosperity, the engine
that drives our ability and motivation to improve our nation’s environmental performance and to
export our concerns about environmental protection abroad.

Without such information, students will find it difficult to engage in critical thinking and
scientific problem solving, or to analyze, review, and critique scientific explanations. Textbooks
should prepare students for the real world of today and tomorrow, not for a utopia that does not
require cost-benefit analyses and consideration of other factors in making decisions about how to
allocate finite human and natural resources for desired ends.

The texts provide misleading information about human population dynamics that contradicts
current best science information, and leaves students with the impression that human population
will continue to increase exponentially. The texts also ignore the National Acid Precipitation
Assessment Program and its findings on acid rain that have become the centerpiece of federal
policy on that important issue, as well asinformation on the topic supplied by the U.S.
Environmental Protection Agency’s Acid Rain Program. NAPAP was and remains an
interagency scientific research, monitoring and assessment program on the effects of sulfur and
nitrogen oxides on the environment and human health. NAPAP acts as a coordinating office
between six federal agencies - NOAA, EPA, DOE, DOI, USDA, and NASA - and also fosters
cooperation among its members, other governments, states, universities, and the private sector.

Section VII. Prentice Hall Science Explorer
A. Energy and Natural Resources
Summary of Grades 6 - 8

The grade 6 text provides students with thorough coverage of various energy sources, with much
good and useful information. Neither the grade 7 nor grade 8 texts cover thistopic, which is
quite surprising, given the importance of energy and natural resources to almost every scientific
field, and the fact that the TEK 'S appear to require such coverage. The chief problem with the
presentation is that it relies on a distorted view of nonrenewable resources (fossil fuels) that
ignores technological and economic redlities.
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Section VII. Prentice Hall Science Explorer
A. Energy and Natural Resources - Grade 6

Chapter 9, “Energy Resources,” does an excellent job in showing how electric and nuclear power
plants generate electricity, and also of explaining the importance of energy in our society. Yet
the text fails to explain the benefits of maintaining and continuing to develop a diverse energy
base for power generation and other energy usesin this nation. Thereis insufficient information
on the pros and cons of each energy source, in particular, information on the costs of providing
energy from each source to consumers, and information on what is being done to overcome the
down sides of utilizing each energy source. One very useful item would be to explain how the
energy grids work - that energy from different sources enters the same grid, and at peak load
times in particular, the oldest, least efficient power plants provide energy without which there
would be massive power outages that could disrupt entire communities.

The unevenness of the text is made evident through a side-by-side comparison of how the
strengths and weaknesses of each energy source are presented. [Solar is expensive and only
generates usable energy when the sun is shining, yet solar energy is supplied by an inexhaustible
source, and so on.] It isnot necessary to divide the discussion of resources into separate pros and
cons sections, but the goal should be first to teach students how we derive energy from each type
of energy source, perhaps at that time explaining the benefits of using that source. Then there
could be a section that compares the costs and benefits, both economic and environmental, of
using each source - and what society is doing (and has done) to mitigate the down sides of using
that source [sort of a“Consumer Reports’ methodology]. Students should learn from this type of
presentation why it is that particular energy sources are used at particular locations, and what
changes may be needed before certain energy sources either increase or decrease in use.

P. 295 The statement that, “If fossil fuels continue to be used more rapidly than they are
formed, they will eventually run out,” is true in theory, but very likely not truein
thereal world. Thefact isthat, asfossil fuels (or any product) become scarcer,
their price will rise, and people will switch to other fuels - the economic message
ignored throughout the text. This error is repeated on page 313, in a section that
explains the value of fossil fuels today and the need to search for alternative fuel
sources. Rather than say, “They won't last forever,” say something like, “As
fossi| fuels become scarcer, they will also become more expensive, making other
energy sources more attractive for supplying our power generation needs.”
[INACCURACY]

P. 296 Thereis agood explanation of petroleum’s value as an energy resource and of
some problems that can arise from its mishandling and of the air pollution
problems that must be addressed as we continue to rely on fossil fuels. Thereis
an excellent “Background” for teachers that explains how the U.S. removed lead
from gasoline that is not found consistently in other texts.

P. 298 The discussion of coal that notes some of its advantages and disadvantages
without saying that other fuels are “better.” But the section fails to mention the
new clean coal technology (particulate scrubbers and nitrogen-oxides-removing
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P. 300

P. 302

P. 308

P. 314

selective catal ytic reduction techniques, for example) that are significantly
reducing air emissions from power plants and other coal-burning facilities.
[OMISSION]

There is an excellent description of solar technologies, noting that “solar cells are
used mostly in areas where fossi| fuels are difficult to transport.”

Thereis an excellent drawing of how a hydroelectric power plant generates
energy, as well as an explanation that hydro has its own drawbacks. The
following section on Biomass actually speaks about (but does not use the term)
anaerobic digesters, and the Background (for teachers) explains that one
California project burns cow manure to generate electricity and eliminates a
disposal problem. The text also discusses drawbacks of biomass fuels. An even
newer technology, currently being tested in Missouri under afederal grant, uses
thermal depolymerization to turn animal wastes into usable energy. [USEFUL
INFORMATION]

The short section on Geothermal energy would be improved by a discussion of
geothermal heat pumps, which rely on the differential between surface and bel ow-
ground temperatures to heat and cool hundreds of thousands of U.S. homes
(including President Bush's ranch in Crawford, Texas). The section on Wind
would be better with a discussion of Texas' new commitment to wind energy, and
by noting that Texas has the greatest potential outside North Dakota for wind
power generation. The section should also mention that in some places, wind
turbines pose a danger to birds. This text even mentions the possibilities of
harnessing the power of hydrogen as afuel. [OMISSION]

Moving to nuclear energy, the Background explains that Chernoby! will not
happen in the U.S. Thereis also an dlusion (page 310) to French use of nuclear
power, but a better statement would be that nuclear supplies 76 percent of
France' stotal energy needs. For that matter, several U.S. states - Vermont, in
particular - rely heavily on nuclear energy. [OMISSION]

While the text reassures children that, “a meltdown can be avoided by careful
planning,” it fails to note that it is more than just safety features (for example,
litigation costs) that make nuclear plants expensive to build and operate.
[OMISSION]

The discussion of energy efficiency fails to discuss the cost of energy asa
motivator for fuel switching. The discussion should explain that transportation
costs (including the cost of transmission lines, pipelines, etc.) affect the local
price of a particular energy source, as do other factors - including government
subsidies of varying types and the environmental costs, both of which are often
obfuscated. Thisomission is significant and is common throughout most of the
textbooks reviewed. [OMISSION]
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P. 314 The Background for teachers discusses super-insulated homes, but fails to
mention that these homes - because they are airtight - can sometimes be plagued
with indoor air quality problems. Filters need regular replacement, and ducts may
need to be cleaned regularly to avoid the buildup of pollutantsin the home.
[OMISSION]

P. 316 The statement that cars that run on electricity may provide the most energy
savings of al ignores the more likely aternative of hybrid vehicles that rely on
gasoline, rather than power plants, to recharge the batteries and thus makes the
vehicles more versatile. Thetext also fails to note that the numerous batteries
required for electric vehicles themselves present a waste management problem.
The statements on page 444 about electric cars are better. [OMISSION]

p. 317 The teachers' chart, Advantages and Disadvantages of Energy Sources, would be
better if it also contained come energy cost information or other information that
could be used to predict the likelihood of an energy source’s use. [OMISSION]

Section VII. Prentice Hall Science Explorer
B. Climate Change (Global Warming) & Greenhouse Effect - Grade 6

P. 436 The “Composition of the Atmosphere” section states that, “ Rising carbon dioxide
levels may be raising earth’ s temperature.” Students are not, however, told that
rising CO,, levels amillennium ago provided a virtua feeding frenzy for plant life
that resulted in increased yields and a more bountiful harvest for Earth’s
population - and even turned Greenland (named at that time) into a garden.
[OMISSION]

P. 465 The text correctly indicates that “water vapor, carbon dioxide, methane, and other
gases’ form the “blanket” that warms the earth’ s atmospheres, but incorrectly
compares this to the warming of a plant greenhouse, which operates from direct
solar heating of the interior and then the transfer of heat through convection.
[INACCURACY]

Section VII. Prentice Hall Science Explorer
B. Climate Change (Global Warming) & Greenhouse Effect - Grade 7

The Background misleads students by noting that 160 nations “agreed” to the Kyoto Protocol,
and fails to note that the U.S. Senate voted 95-0 to discourage that treaty’ s ratification shortly
after the Kyoto conference. Moreover, the treaty was radically modified this summer so asto
make it more palatable to European nations, only one of which (Romania) had actually signed
the unmodified treaty. Any discussion of Kyoto should explain that developing nations like
China, not aU.S. dly, are given favorable treatment under this treaty, while European nations
under the modified treaty can take advantage of the shutdown of highly polluting power plantsin
Eastern Europe to account for their emissions reductions, such that their economies are not
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hindered. In addition, if the treaty is followed to the letter, the projected decrease in world
temperatures, as calculated by its supporters, would be only 0.05E C. [OMISSION, BIAS?|

Moreover, the Background inexplicably discusses CFC’s and Kyoto in the same section. There
IS no comparison between the relationship between CFC’ s and the stratospheric ozone layer and
allegations that increases in carbon dioxide in the atmosphere may be affecting temperatures
and weather at the surface. [INACCURACY]

Section VII. Prentice Hall Science Explorer
B. Climate Change (Global Warming) & Greenhouse Effect - Grade 8

The Test Preparation map that purports to show effects of global warming could hardly be used
by students to arrive at the purported answer to question 28 - which is that global warming might
cause wetter soilsin deserts. What the maps show is wetter soilsin Canada, Alaska, and Mexico
and drier soilsin the U.S. and most of South America. In addition, the suggestion that certain
areas are threatened by rising ocean levels belies the fact that much of The Netherlands and the
city of New Orleans (for example) are both below sealevel today, yet both are thriving. Further,
the map cannot “show” that global warming will have any specific effects on crop yields,
inasmuch as at best this map is a prediction and not scientific fact. Moreover, predictions of crop
yields based on climate change adone are largely irrdlevant. The Israglis turned what amounted

to adesert into afertile growing area through irrigation, which is also making land in South
Texas and many other places very productive. This entire exerciseis flawed, and thereis not a
source cited for the map and its predictions. [INACCURACY, OMISSION]

Chapter 15, Climate and Climate Change, generally provides athorough overview of thistopic
that ismissing in most texts. Climate change is seen as a common, naturally occurring
phenomenon, which is the correct viewpoint. Human-induced climate change is thus a subset,
and perhaps a small subset at that, of the climate change story. Students are provided with an
accurate discussion of the scientific evidence: Temperatures have warmed 0.5E C over the last
120 years, greenhouse gases have increased in the atmosphere due to human activity, and the
cause of the warming is a matter of scientific debate.

P. 539 It is commendable that the authors explain that the “human caused warming
hypothesisisjust one of severa hypotheses to explain variationsin climate. Page
539, for example, discusses causes of climate change and includes Earth’'s
position, solar energy variations, and continental drift. It is also commendable
that the authors explain that, if additional warming occurs, the effects will be
positive and negative.

Sadly, the most important positive effect of increased CO, levelsis not
mentioned--crops and forests will grow faster. Nor does the text mention that
predictions of warmer temperatures are based on computer models that have both
strengths and weaknesses, or that satellite data do not indicate any warming of the
upper troposphere. Thetext also fails to discuss the “heat island effect,” which
explains that urban areas retain heat and thus may give the impression that
“warming” is more widespread to those living in cities. Nor does the text note
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P. 519

P. 541

P. 541

P. 544

P. 544

that scientists have recently recognized they had been miscalculating ocean
surface temperatures. [OMISSION]

Text discusses El Nifio but not La Nifia. The two work in tandem. [OMISSION]

The section on the carbon cycle makes unsupported claims of “equilibrium” of
carbon dioxide in the atmosphere that has been “upset” by recent human activity.
The fact that “carbon sinks” are absorbing much of the additional carbon dioxide
that has been generated suggests that Earth has its own ways of maintaining this
equilibrium. The U.S. and Italy have just agreed to new studies on the carbon
cycle that should provide important data on climate change. [INACCURACY]

What is the purpose of the “Reading Strategies’ item at the bottom of the page
(teacher edition), which asks teachersto “suggest” that students begin their
concept maps of this section by stating that human activities can add greenhouse
gases and CFCs to the atmosphere? This appears to be away of leading students
in aparticular direction. [BIAS]

The “Discover: What Is the Greenhouse Effect?’” student activity has no
relationship to the global greenhouse effect. This activity asks students to place
thermometers in two shoe boxes and cover one box with plastic wrap. Then
students shine a light on both boxes and record the temperature changes. This
activity misrepresents the global greenhouse effect because the Earth, not the Sun,
isthe source of the infrared energy that is the primary source of energy in the
greenhouse effect. [INACCURACY]]

The Background midleads students by noting that 160 nations “agreed” to the
Kyoto Protocol, and fails to note that the U.S. Senate voted 95-0 to discourage
that treaty’ s ratification shortly after the Kyoto conference. Moreover, the treaty
was radically modified this summer so as to make it more palatable to European
nations, only one of which (Romania) had actually signed the unmodified treaty.
Any discussion of Kyoto should explain that devel oping nations like China, not a
U.S. dly, are given favorable treatment under this treaty, while European nations
under the modified treaty can take advantage of the shutdown of highly polluting
power plants in Eastern Europe to account for their emissions reductions, such
that their economies are not hindered. In addition, if the treaty is followed to the
letter, the projected decrease in world temperatures, as calculated by its
supporters, would be only 0.05E C. [INACCURACY, OMISSION]

The definition of the greenhouse effect and Figure 20 are both inaccurate. The
text notes that greenhouse gases “trap solar energy.” Thisisfalse. Greenhouse
gases trap some, not al, of the infrared energy emitted by Earth. Thisiscritical
for students to understand, because it is the important distinction between the
greenhouse effect and the operation of a plant greenhouse. Figure 20 seemingly
corrects this by labeling the reflected sunlight in the greenhouse as “infrared
radiation.” But the illustration compounds the confusion by stating that this
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radiation “cannot pass through greenhouse roof.” Thisisfalse for both a plant
greenhouse and for the greenhouse effect. Some of the infrared radiation radiated
from the Earth escapes into outer space. In fact, thisis the remarkable thing about
the greenhouse effect. Just the right amount of radiation is retained in the
atmosphere by the greenhouse gases to keep the Earth “just right” for life on
Earth. Students must be taught the details of how this critical function operates
before they can critically think about potential operation of global warming.
[INACCURACY]

P. 545 This text aso delivers the message that the scientific debate has concluded and
that students should take personal action to decrease their carbon dioxide outpui.
The “Redl-Life Learning” section in the teacher’ s edition suggests that students
form groups that “formulate a plan to reduce their carbon dioxide output.
Encourage groups to present their plant to the class.” This activity is based on the
theory (not proven fact) that the increase in human-created carbon dioxide is
“causing” global warming and that this warming will have harmful effects on the
environment. This student activity ignores the content of the text to lead students
to an unscientific conclusion. To make matters worse, the activity invites students
to take personal action based on that unscientific conclusion. Quality education
trains students to think critically about environmental problems based on awell-
rounded understanding of science. [INACCURACY, BIAS

P. 548 The answer to question 19 in the Chapter 15 assessment (Thinking Critically)
admits that large amounts of carbon dioxide would increase photosynthes's,
leading to increased plant growth, which in turn would tend to remove carbon
dioxide from the atmosphere. This answer alone suggests that over time natural
processes should alleviate short-term excesses of carbon dioxide generated by the
burning of fossil fuels. [USEFUL INFORMATION]

Section VII. Prentice Hall Science Explorer
C. Human Population Dynamics - Grade 7

Figure 3 shows growth in world population from 1000 BC to 2000 AD, atimespan that ends with
the geometric growth of the past 350 years and does not show the projected leveling off of
population growth within the next century. It also presents the truism that, “as the population has
continued to grow, the demand for resources has aso grown.” This Malthusian presentation is
mideading on severa counts. Firgt, it failsto note that developed nations now have virtually flat
population growth, or that many developing nations are also experiencing smilar slowdownsin
birth rates. Second, it fails to account for the fact that the supply of energy, food, minerals, etc.,
has more than kept pace with population growth and resource use. Thisisindicated by the fact
that fossil fuels, and most metals and mineras are cheaper today, adjusted for inflation, than they
were 100 or even 50 years ago. [[INACCURACY, OMISSION, BIAS?]

Brand-new research, reported in Nature on August 2, 2001, suggests that world population will
level out far sooner, and at afar lower number, than previous studies have indicated. This study,
led by Wolfgang Lutz of the International Institute for Applied Systems Analysis, states thereis
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an 85 percent chance that global population will peak before 2100, and a 60 percent chance that
this peak will be under 10 billion. Rapid declines in birth rate in many nations are the principa
reason for these predictions, which were statistically achieved. [USEFUL INFORMATION]

The text should state that, in places where improvements in medicine, agriculture, and sanitation
have enabled people to live longer and be more prosperous, birth rates have tended to decline
within a couple of generations, and that this trend is likely to reoccur in devel oping nations as
they, too, achieve greater prosperity and longevity. Likewise, the teacher’ s 1998 population
charts of selected countries should show 1950 (or some other baseline year) population levels to
demonstrate how these nations have been changing over the past few decades.
[INFORMATION]

Section VII. Prentice Hall Science Explorer
D. Acid Rain - Grade 6

P. 442 The Background has erroneous data about the pH of rainfall. The “average pH”
of normal rainfall is dightly acidic, about 5.6, not the 4.2 (or even 4.8, depending
on one' s reading of the presentation) stated here. According to NAPAP, 4.2 s
the pH of the most acidic acid rain; EPA’s Acid Rain Program says the most
acidic rain has a pH of about 4.3. This makes it extremely doubtful that rainwater
anywhere has become as acidic as 1.8, even in Los Angeles. Of course, the
authors have actually said that thisis the pH of water vapor in the smog, not in the
(very rare) rain that actually falls on the city. The text failsto mention that air
pollution is decreasing nationwide, as humans have made advances in technology
based upon scientific evidence of the need to do so. [INACCURACY]

The“Acid Rain” activity is aso distorted. It asks students to put one penny in tap
water and one in vinegar and let them stand overnight. Students are supposed to
be observing the effects on acid rain on metals. Students are not told that vinegar
is about 20 times more acidic than the most acidic acid rain. This exercise caused
students to believe in falsehood - not facts. [INACCURACY]

P. 443 Even more striking is the section on “Acid Rain” written for students. The
authorsignore the findings of the largest study of acid rain ever conducted, the
10-year National Acid Precipitation Assessment Program (NAPAP) study that
was completed in 1990. Instead, they provide information that directly
contradicts the NAPAP findings, which were reaffirmed in a 1998 NAPAP
document. NAPAP found that acid rain harms forests, crops, etc., only in rare
circumstances, and that harm to lakes and streamsis minor and confined largely
to Northeast States. And NAPAP found that damage to buildings and statutesis
difficult to assess. Students must be taught these scientific findings. The text also
fails to mention that adding lime to neutralize either natural or added acidity is an
effective strategy for combating acidity in lakes and acidic soils.
[INACCURACY, OMISSION]
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Section VII. Prentice Hall Science Explorer
D. Acid Rain - Grade 7

P. 104

P. 230

This section correctly notes that normal rainfal is dightly acidic because of the
reaction of water vapor and carbon dioxide in the air. The text even provides the
chemical formulafor the students. Unfortunately, the remainder of the section
provides students with false information that needs to be corrected.

The text states that acid rain can be as acidic aspH 3.0 to 3.5. The NAPAP study
indicates that the most acidic acid rain is about pH 4.2, and EPA uses pH 4.3 as
the lower boundary for acid rain. This error should be corrected. The text then
states that acid rain can “damage statues and buildings, destroy forests and kill
fishinlakes.” To demonstrate the point, figure 21 shows a photograph of dead
trees with a caption that reads, “ The trees in this forest show the damaging effects
of acid rain.” The text provides no documentation for the claim that acid rain
caused the dead trees in the photo. In fact, thisisin stark contrast to the NAPAP
findings that state that only in rare circumstances does acid rain damage trees and
in many cases, the nitrogen in acid rain helps them. The claim that acid rain kills
fishinlakesis grosdy oversimplified. NAPAP researchers found that the absence
of fishinlakesin the Northeast United States can be attributed to several causes,
including naturally acidic soils, changesin water levels, and introduction of
predators. In addition, there is some evidence that these lakes were fishlessin
pre-industrial times, became less acidic thanks to intensive deforestation, and are
returning to their natural condition now that the forests are returning to full
growth. To blame this on acid rain aloneis not scientifically accurate.
[INACCURACY, OMISSION]

Thereisfurther discussion of acid rain in the section on chemical wesathering.
The text explains how air pollution creates acid rain and then concludes, “Acid
rain causes very rapid chemica weathering.” This statement cannot be
substantiated by science. The NAPAP study agreed that acid rain contributes to
weathering, but that the magnitude of this weathering “has been difficult to
assess.” The statement in this text should be changed to reflect this scientific
finding. [INACCURACY]

Based on this faulty and biased science, the teacher’ s edition urges teachers to get
thelr students to take action. The “Integrating Environmental Science” section
invites teachers to ask students, “What do you and your family do to contribute to
the problem of acid rain?” The suggested answer is driving and using electricity.
Since acid rain is primarily produced by coa-burning power plantsin the

Midwest and Northeast, this question and answer is largely irrelevant to students
in Texas. And students who use their critical thinking skills will see that and
correctly answer that they do next to nothing to contribute to acid rain. [BIAS]
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The section goes on to suggest, “How could students reduce their contribution to
this problem?’ The text again suggests the answer, “...using more efficient
vehicles and e ectric appliances or using them less often.” As noted above,
students in Texas do not contribute to acid rain. Thus, the correct answer is that
they can do next to nothing to “reduce’ their contribution to the problem. It
seems that thistext is less concerned with the scientific, than the “politically
correct,” answer to these questions. [BIAS]

P. 234 The Science and Society challenge for developing critical thinking skills and the
Background both point out that not all damage to monuments is recent, and that
thereis acid rain in nations other than the United States. Students learn that
windblown sand is another cause of weathering. Thereisthe hint that normal rain
also contributes to weathering, but students should be told that even normal rain is
dightly acidic. [OMISSION]

Section VII. Prentice Hall Science Explorer
D. Acid Rain - Grade 8 Text

P. 450 The “Air Pollution” section correctly explains how air pollution reacts with
moisture in the air to form acid rain. The text fails to report the scientific findings
of the NAPAP study, and instead reports unscientific claims regarding the
destruction caused by acid rain. The claim that, “Whole forests have been
destroyed by acid rain,” directly contradicts the scientific findings of the NAPAP
report. Text could state that, some scientists believe that whole forests have been
destroyed by acid rain, but the National Acid Precipitation Assessment Program,
reporting on a 10-year study of acid rain, found that, “Thereis currently no
widespread forest or crop damage in the United States related to [acid rain]. The
NAPAP study also found that some areas may benefit through nutrient
enrichment by nitrogen and sulfur disposition.” In regard to the statement about
fish and their eggs, this text should be modified to make clear that the causal
factors related to damage to fish are more complex than just stating that acid rain
is“the cause” of these problems in the Northeast United States. [INACCURACY,
OMISSION]

Moreover, the Background section disagrees with the Background section on page
442 of the grade 6 Prentice Hall text. The grade 6 text erroneously states that the
average pH of rain water is about 4.2, while here the correct statement is made
that the pH of rainwater is normally about 5to 6. In addition, vinegar is said to
have a pH of 3.0, while in the grade 6 text vinegar israted at pH 2.8. Also, the
authors suggest that the larger acid rain problem isin New England, while the
grade 6 text speaks of extremely acid rain in the smog over Los Angeles.
Nowhere does this text mention the National Acid Precipitation Assessment
Project (NAPAP), completed in 1990 at a cost of over $500 million, which
produced highly regarded results on acid rain that have been completely ignored
by virtualy all textbook writers. Thisis a serious problem, and the failure to
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include the NAPAP study results inevitably biases accounts of acid rain away
from scientific findings. [INACCURACY, BIAS, OMISSION]

P. 451 The text notes that badly damaged lakes have been restored by adding lime to
neutralize the acid - one of the NAPAP recommendations - but it fails to note that
NAPAP found that many naturally acidic streams had become less acidic asa
result of logging or other land use practices that had little if anything to do with
the burning of fossil fuelsin power plants, then returned to natural acidity.
[OMISSION]

Section VII. Prentice Hall Science Explorer
E. Endangered Species & Tropical Rainforests

The grade 6 text does not address endangered species, though it does have a section on wildlife
biology and protecting desert wildlife.

The grade 7 text (page 574) uses Brazilian government data to state that, from 1978 to 1996, 12.5
percent of the entire Amazon rain forest had been destroyed, and that in 1995 aone 30,000
square kilometers had been cut. Using the 1978-1996 data, it took 19 years to destroy one-eighth
of the Amazon rain forest; at that rate, it would take 152 years - not the 30 years predicted in the
text - to wipe out every rainforest tree in Brazil. Y et even this discussion, which uses a credible
reference point, appears to be fundamentally flawed. Additionally, it fails to extrapolate from

the Amazon to worldwide rainforest status. [INACCURACY]]

The entire group of middle school “science” textbooks use numbers that appear to have been
drawn out of ahat. The Glencoe grade 8 text (page 562) reports that 310,000 square kilometers
per year of rain forest are being destroyed, and that up to 25,000 species worldwide might
become extinct each year due to the loss of rainforests. That information (for which no sourceis
provided) differs dramatically from data reported in the Holt grade 7 text (page 398), which
claims (again, with no source) that, “ Scientists estimate” that 130,000 square kilometers of
tropical rain forests are being cut every year, and that if this trend continues there will be no
remaining rain forestsin 30 years.”

For those unaccustomed to calculating in metric units, 1 square kilometer (or 100 hectares) is
equal to 0.386 square mile, or 247.1 acres. Thus, 130,000 km? = 50,193 mi? = 32 MM acres, and
310,000 kn?* = 119,660 mi® = 75 MM acres.

The December 13, 1993, issue of U.S. News and World Report explained that a single Brazilian
scientist in 1988, using satellite data on fires burning in the Amazon at that time, came up with
the number 40 MM acres ayear through various extrapolations. This number soon became
popular, though it is clear here that the authors of the Holt and Glencoe texts found their own
numbers. In summer 1996, however, two U.S. researchers, David Skole of the University of
New Hampshire and Compton Tucker of NASA, undertook a much more rigorous review of
satellite data and found that the average rate of rainforest loss in the Amazon was 3.7 MM acres
per year - and, with Amazon loss commonly stated as representing half the world' s loss of
rainforest area, the worldwide total would be about 7.5 MM acres per year - or just over 30,000
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km?/yr — 10 percent of that reported by Glencoe estimate, |ess than 25 percent of that reported by
Holt, and presumably only half of that reported by Prentice Hall.

Other researchers have shown that even these rainforest destruction numbers are probably
exaggerated, as many of the fires used in these calculations were in savannah areas, not
rainforest areas, of the Amazon basin. This research also indicated that most of this destruction
has taken place on the periphery of the rainforest, as the heart of the rainforest is virtually
inaccessible except by boat.

Of course, even these numbers can be mideading, given that other evidence shows that many
forest acres were destroyed long before modern times. Moreover, nothing in any of the textsis
presented to suggest alternatives (other than for students to collect money to purchase freedom
for arainforest acre or two) that might actually encourage the local residents in equatorial
nations (where the rainforests tend to be) to find other ways to feed, clothe, and house
themselves. Possible ways include debt forgiveness - but that would have to be tied to economic
incentives for peasants who are cutting forests to plant food crops or else third-world
governments would be likely to ensure their funds through use of force.

Section VII. Prentice Hall Science Explorer
E. Endangered Species & Tropical Rainforests - Grade 7

P.574 Chapter 17, Ecosystems and Biomes, includes information on tropical rain forests.
The Background section states that burning these forests contributes to global
warming by releasing large quantities of carbon dioxide. While forest fires, either
naturally or humanly caused, do release carbon dioxide and aso prevent the
capture of additional carbon dioxide, the link to global warming has not been
scientifically established and is still a matter of scientific debate.

[INACCURACY]

P. 586 The text notes that, despite a huge fire in 1988 that raged through Y ellowstone
National Park, signs of life had returned within a few months and the forest was
coming back. No other text informs students that forest destruction may not be
permanent - though elsewhere this text implies that rainforest destruction is
permanent and irreversible. It is recommended that the text emphasize modern
agricultural practices that would help equatorial farmers to grow more crops, thus
reducing their incentive to cut rainforest trees to gain access to the poor soils
beneath them. [USEFUL INFORMATION]

P. 615 Chapter 18, Relating to the Environment, is a discussion of adaptation and animal
behavior that shows how creatures with mobility can survive, even thrive, despite
changing environmental conditions. But here, the text notes that “human
construction and oil drilling have begun to threaten” the migratory path of the
caribou herd in Alaska. The text does note that people and corporations are
working to find ways to save this migration path - but students are not told that
they are doing such a good job that the herd has been increasing in recent years.
[OMISSION, BIAS]
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P. 628

P. 629

P. 631

P. 637

The text isincorrect; pifion nuts from pifion pines are edible. Some people find
them very tasty aswell. [INACCURACY]

The Social Studies Connection should be expanded, because the tragedy of the
commons is one of the chief problems we are facing with regard to over-fishing
issues. While people own most of the forestland, ownership of ocean areasis still
in dispute, thanks to the failure of the Law of the Seatreaty and other efforts.
There are many excellent studies on this problem - some done by Fred Singer -
that explain this problem. [OMISSION]

The discussion of forestry hereisinteresting, but the Managing Forests Inquiry
Challenge fails to inform students that federal forest policy today bars selective or
shelterwood cutting in most national forests and thus contributes to the ferocity of
forest fires like those last year in New Mexico. [OMISSION, INACCURACY]

Here, the discussion of fisheries ignores the commons problem that is at the heart
of over-fishing matters. Those who own property tend to manage that property so
that it will provide sustainable (or even expanding) yields; those who do not own
aproperty (or in some cases those who own property that can be replicated
quickly elsewhere) are more likely to abuse it. Thisisalso true of poaching,
because poachers are usualy in it for aquick buck. Onland, for example, we

tend to know what the sustainable deer population is and thus set out hunting
[imits so as to maintain the population in perpetuity. [OMISSION]

The section on Biodiversity attempts some balance, but makes bold statements
about species that are not supported here with evidence. For example, text states
that, in the last few centuries, the number of species becoming extinct has
increased dramatically. Y et thereis no evidence to show this fact, and for most of
the world (particular regions heavy with species) we have no data that track back
400 years - or even 100 years. [INACCURACY, BIAS]

The text (page 639) is careful to note that species become extinct due to both
natural and human causes. Thisisgood. But as the text continues, it presents
scientific hypotheses as fact, failing to provide aternative hypotheses so that
students can critically think about the scientific evidence and alternatives.
Seemingly without recognizing the inconsistency, thistext (page 640) labelsasa
scientific hypothesis the idea that an asteroid striking the earth 65 million years
ago caused the extinction of the dinosaurs. Y et when discussing current species
extinctions, this text asserts as fact, not hypothesis, that the rate of current
extinctionsis rapid that Earth’s biodiversity is fragile, rather than resilient.
[INACCURACY]

Most scientists agree that species are currently going extinct in areas that have
had human activity at arate greater than in areas (or at times) lacking human
activity. But the text states as fact that the rate of extinctions has “increased
dramatically,” and it produces Figure 16 (page 637) to demonstrate this “fact.” It
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P. 638

P. 639

P. 640

P. 642

isimpossible to evaluate the figure because no source for the data is given, but the
message the text and figure give students is that the rate is darming, and that it is
due to human activity. [INACCURACY, BIAS]

The “Background” section provides teachers with disputed facts from the
Worldwatch Institute. Nowhere are teachers informed that the Worldwatch
Institute is a controversial environmentalist group or that its data on species
extinction are hotly debated in the scientific community and should not be
presented as fact. [BIAS, INACCURACY]

To correct this mistake, the text should clearly state that scientists disagree about
the actual rate of extinction, and also about the definition of a* species’ and thus
about how many total species exist. The text should also clearly state that some
scientists believe, based on the theory of island biogeography, that the rate of
species extinction is large and increasing. One 1980 estimate predicted that
500,000 to 600,000 species would go extinct before the year 2000. Other
scientists dispute this claim of rapid extinctions, basing their view on evidence
from places such as Puerto Rico where massive clearing of the rain forest for
farms produced relative few species extinctions. [USEFUL INFORMATION]

This text also asserts as afact that “Earth’ s biodiversity isfragile.” The fragility
of nature and even the concept of the “balance of nature” are matters of current
scientific debate and must not be presented as facts. To correct this mistake this
text should aso present the hypothesis and supporting scientific research evidence
that the Earth’s biodiversity isresilient. The studies in Puerto Rico (see page 638
comment) is one example of how nature is more resilient than fragile.
[INACCURACY]

The “Sharpen Your Skills’ section invites students to contact “ environmental
organizations or your library” to learn about endangered species and to “develop a
brochure” about these species. With the permission of the teacher, students are to
“distribute the brochure at stores or librariesin your area.” This text should not
refer students to environmental organizations for scientific information about
endangered species or any environmental topic. Scientific information isfound in
scientific journals or in science news magazines such as Scientific American or
Science News. The midleading information in this text does not prepare students
to create brochures based on critical thinking about endangered species. [BIAS]

The text does note that public and private organizations are working to help
endangered species, and that some species are in recovery. But the claim that the
Convention on International Trade in Endangered Speciesis responsible for
reducing poaching of African elephants tells only part of the story. Elephant
populations are growing in nations like Zimbabwe, whose elephant management
policies are paid for through issuance of big-game hunting permits to the wealthy
from around the world. Making the elephants a valuable market economy
commodity also makes their preservation more secure - and this could also be true
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P. 647

for other species, especialy given the poverty and ignorance of (or lack of
concern for) the higher environmental values by many in these nations.
[INACCURACY]

Text moves from Amazon rain forests to African rain forests - and the
Background for teachers states that perhaps the worst record on rain forest
destruction on the planet is the isand of Madagascar - which few Americans have
even visited. The statement is made that, “except for afew patches, the forests
that once covered the idland’ s eastern half have been cleared,” but that 20 percent
of the origina arearemains. Texas, by the way, has more people than
Madagascar - so which nation (sic) has more forested area, given the statement
that the two nations (sic) are about the same size? [INACCURACY]]

Most importantly, there is nothing to suggest how to help these third world
peoples to improve their quality of life without further rain forest destruction - or
even to encourage them to create policies that would alow reforestation in some
areas. Thisfailureto offer solutionsis pervasive in environmenta textbook
writing and in environmental writing in general - and it leaves children in
particular feeling frustrated that there is so little that can be done and so much that
will inevitably be lost because of the unaterably destructive nature of homo
sapiens. [OMISSION]

Section VII. Prentice Hall Science Explorer
E. Endangered Species & Tropical Rainforests - Grade 8

P. 502

P. 506

P. 634

In Chapter 14, The Oceans, the section on Resources from the Ocean fails to fully
explain the importance of the tragedy of the commonsin its explanations of both
over-fishing and the difficulties in startup of ocean mining operations. The
suggestion that technology and cost are the only problems with nodule recovery is
contradicted by the statement in text that ownership of the ocean floor and its
richesisin dispute. The text should be revised to state that “others believe (or
argue) that thisisunfair .....” Feeling should not be encouraged as a reason for
believing. Children should not be taught that acting on one’s emotions is good,
especidly in the field of science. [OMISSION, BIAS]

The text mentions, but at the end, rather than at the beginning, of the section,
where it ought to be, the issue of who controls portions of the ocean, which isa
continuous body of water that has no boundaries. [OMISSION]

The section on “Causes of Extinction” states that, “The activities of humans have
caused the extinction of many species and endangered the survival of others.”
The use of “many” is not scientific and leaves this statement open for
misinterpretation. Instead, this text should inform students that the scientific
evidence of the rate of current extinction is a matter of scientific debate. As
discussed above, this text should inform students that some scientists have
evidence of arelatively minor extinction rate, while other scientists have gathered
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different evidence that causes them to argue for arelatively rapid extinction rate.
[INACCURACY]

Section VII. Prentice Hall Science Explorer
F. Water Quality - Grade 6

P. 400 The Science History section provides an excellent overview of how people use
water, and the time line adds a lot to the discussion. Nothing like this can be
found in other textbooks we reviewed.

P. 414 The section on Aquifersis good, and provides teachers with ample opportunities
to add to this discussion by bringing up the aquifers that underlie Texas and the
ways that we have drawn down these aquifers, the problems this poses, and
possible solutions (including aquifer storage) that are now being proposed for
aquifer stabilization. Students might also be directed to the new regional water
plans and learn how supplying Texas future water needs might affect these
aquifers. [OMISSION]

P. 424 The discussion of water conservation is very apropos for Texas, but it could be
improved with afew sidebars. For example, the Texas Water Development Board
provides agricultural water conservation grants through which districts lend
money to farmers at very low interest for the purpose of acquiring water
conservation equipment. The statement about the paper industry’s more efficient
use of water, and comments that industries are working to reduce water use,
recycle water, and reuse water are very good - a couple more specific examples
(in photos, for example) would be useful here, too. Children may also want to
know that desalination is already used to augment the water supply in El Paso,
and is being considered for water supply in various locations in coastal Texas.
[OMISSION]

P. 428 The discussion of the Ogallala Aquifer is very good, but again misses the fact that
Texas is dready providing subsidies to encourage farmers to use water-saving
methods of irrigation. Again, the Ogallalais the subject of mgor studies herein
Texas and elsewhere. [OMISSION]

Section VII. Prentice Hall Science Explorer
F. Water Quality - Grade 8

P. 425 The discussion of desertification fails to explain how poor farming practices and
other activities are significant causes, or how this cycle has been reversed in
places like Isragl. [OMISSION]

P. 460 The discussion of oil and gasoline fails to mention the spillage from individuas
dumping used oil onto the ground or into storm sewers. It would also be better to
include mention of how people are working to reduce the threats from leaking
storage tanks, open pits, and other pollution threats. [OMISSION]
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P. 461 The discussion of land subsidence wholly ignores the impacts of groundwater
withdrawal on freshwater inflows into bays and estuaries. For example, some
streams - including Sandies Creek in Gonzales County - are fed during drought
periods by groundwater. [OMISSION]

P. 463 The discussion of the French Broad River is excellent in pointing out that
pollution problems can be solved without abandoning al human activity.

P. 465 While Arcata, Cdifornia, is agood example of natura attenuation techniques,
several Texas communities are sSimilar sewage treatment methodologies. This
technology is being funded in Texas coastal areas in part through Supplemental
Environmental Projects included in enforcement orders. [USEFUL
INFORMATION]

P. 502 The Facilitate teacher item asks what problems might drilling for oil and gas have
on fisheries, ignoring the fact that drilling rigs soon become hangouts for marine
life. [OMISSION]

P. 503 The section on aguaculture omits mention of catfish farms - very important in

Texas. The section on minera resources surprisingly omits mention of the
desdlination efforts in Utah that have been a major source of magnesium from the
Great Salt Lake. Desalination projects are also under discussion for Texas' future
water and energy needs and are already being used to provide water for El Paso.
[OMISSION]

P. 505 The statement on oil spillsignores the fact that more oil enters oceans from
seepage than from oil spills. What makes oil spills aproblem is that they mostly
occur in the shallow areas of the ocean where plant and animal life are close at
hand. [OMISSION]

P. 507 The discussion of shrimp farming would be more informative to Texas students
by noting that Texasis amajor shrimp producer. [OMISSION]

Section VII. Prentice Hall Science Explorer
G. Waste Management - Grade 7

P. 45 The section, “Cleaning up Metal Contamination” fails to explain that proper deed
recordation would prohibit the building of houses on properties cleaned up to
lesser levels than “background.” This section also fails to provide context for
making waste management choices based on such factors as limited funds and
time and resources available. Thereis also no explanation of just “how cleanis
clean” - that is, what the differing cleanup standards actually mean. Yet, thisisa
fairly good presentation of the issues involved in cleaning up abandoned sites.
[OMISSION]
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P. 626 By contrast, the “Weighing Costs and Benefits’ subsection provides an excellent
discussion of thisimportant topic. The Real-World Lab on the following page
provides students with areal understanding of the limitations of paper recycling,
though it fails to suggest alternative ways of recovering value from recycled paper
- including harnessing its heat value. [OMISSION]

Section VII. Prentice Hall Science Explorer
G. Waste Management - Grade 8

P. 428 Chapter 12, “Land and Soil Resources,” provides an excellent drawing of awell-
designed sanitary landfill that is not found in most other texts. The photo of a
waste-to-energy plant isalso aplus. But the discussion (page 432) on recycling
fails to discuss household hazardous waste - materials that today pose disposal
problems for the majority of people who are unwilling or unable to save up these
wastes for that rare opportunity to visit the household hazardous waste collection
center. Thisisawaste management issue that remains problematical and one that
would provide an excellent opportunity for a student exercise in critical thinking.
Why - for example - cannot cities smply provide bins similar to recycling bins for
people to deposit their household hazardous waste for pickup? Onereason is
federal regulations - and the question is whether these rules make sense.
[OMISSION]

P. 435 The text could be improved by discussing homeowner association policies (for
example) that often discourage and even include legal action against those who
want to compost, recycle, not over-water lawns, and other environmentally wise
actions. [OMISSION]

P. 439 The discussion of radioactive waste disposal in the grade 8 text should include the
use of “assured isolation,” something that has received much attention in Texas.
[OMISSION]

P. 440 Here and again on page 466, the text fails to note that some wastes are by law

classified as “characteristically” hazardous even in solutions that are very dilute.
Text would be much improved by explaining the principle that, “the dose makes
the poison.” [OMISSION]

P. 442 The discussion of formaldehyde fails to explain why this chemical is hazardous.
[OMISSION]

Section VII. Prentice Hill Science Explorer
Additional Comments

On page 378 of the grade 8 text, the Integrating Environmenta Science item for teachers should
be more specific. Herein Texas, surface mining is under the jurisdiction of the Railroad
Commission (RRC), while uranium solution mining is governed by both the RRC and Texas
Natural Resource Conservation Commission. Mining health issues are overseen in part by the
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Texas Department of Health, and other state agencies are aso involved in various areas of
mining operations. Texas does not have asingle “state EPA” that oversees all mining activities.
[INACCURACY]

Chapter 13, Air and Water Resources, of the grade 8 text has several problems. The statements
on photochemical smog are not accurate in the whole. While, for example, vehicle emissions do
account for amgority of the smog problem in the Dallas-Fort Worth area, thisis not true in the
Houston area. Moreover, natural emissions (such as from trees) play amajor role in smog
formation, especially in the Houston area and in the Big Bend region. [[INACCURACY]

The Background on page 458 of the grade 8 text makes the statement that, “In India, 90 percent
of the precipitation occurs during a wet season....” Since it is doubtful that this statement is true
from one end of that nation to the other, both north to south and east to west, perhaps thisjust a
national average figure? Otherwise, the text should be more specific as to what part of Indiathis
istrue. [INACCURACY]
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Section VIII

RonJon Publishing— Review of
Grades 6,7 & 8

RonJon Select Science®
Teacher’s Editions: 2001
Grades 6,7, and 8

The publishers note that these are activity-driven texts, built from the premise that students must
be taught how to “think,” that is, to problem-solve. The overall approach has produced very
readable, “easy to get into” textbooks. Unfortunately, the texts fall down heavily in a number of
areas, not the least of which is the fact that pages of the text fall out easily.

Among the chief problems with these texts is the lack of content and incomplete and even
inaccurate information on some topics. In these “uncorrected” versions, there were significant
grammar lapsesin just afew pages that would prompt a closer ook throughout the text. Even
worse, the authors al too often become preachers or advocates for particular outcomes rather
than science educators providing children with information so that they can make their own
independent decisions on controversial issues.

Because of this advocacy, it may be difficult to bring these texts up to state standards that require
texts to enable students to acquire the information necessary to use “critical thinking and
scientific problem-solving to make informed decisions” and to use scientific evidence and
information to “analyze, review, and critique scientific explanations, including hypotheses and
theories, asto their strengths and weaknesses.

Section VIll. RonJon Select Science®
A. Energy and Natural Resources
Summary of Grades 6 - 8

The grade 6 text discusses energy and natural resources to some extent (but not adequately), but
the grade 7 and grade 8 texts almost wholly ignore this very important subject area. It isamost
as though the authors prefer not to discuss energy and resource i SSues.
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Section VIIl. RonJon Select Science®
A. Energy and Natural Resources - Grade 6

The grade 6 text provides technically accurate but inadequate information on energy and natural
resources, and some of thisinformation is even misleading. While many sections of thistext are
well written, these sections appear to be just thrown together with little thought to the message

being provided to students.

P. 214 The definition of nonrenewable resources correctly indicates that the time frame
needed to replace these resourcesis very long and that it “far exceeds the
immediate needs of humans.” Unfortunately, the emphasis on depletion leaves
students uninformed about the way humans shift from one resource to another to
provide the same service (resource substitution), which typically occurs when
prices rise through shortages, typically caused by wars or for political reasons, or
in the event of natural disasters, and less often through true resource depletion.
Thisis evidenced by the fact that real-world prices for most minerals, including
petroleum, have remained fairly constant for several decades. [OMISSION]

P. 215 Thismap of coal deposits (a) fails to show East Texas lignite deposits, (b) wholly
omits Alaska, and (c) fails to distinguish among lignite, bituminous coal, and
anthracite. The “example” in the teacher edition aso fails to mention that lignite
isfound in Texas. The same appliesto text on page 216. This section is
extremely weak. One major omission is an explanation of the origin and
development of the U.S. power grid, and how our assumptions about energy
supply were challenged in 1973 viathe Arab oil embargo. [OMISSION,
INACCURACY]

p. 217 Activity Discussion question E only asks students to name disadvantages of using
coal for energy. Students should also be asked the advantages of using coal;
otherwise, they may think those who have used coal for centuries were
impractical. [OMISSION]

p. 218 The Advanced Learnersitem in the teacher edition is very strange, and it isalso
oriented toward a particular political viewpoint and to political action. First,
Texas has been debating whether to store radioactive wastes in places in West
Texas that are not salt domes. There has been a recent debate, ended by the 77"
Legidature, over whether and how to store hazardous waste in salt domes. Oil
and gas products have long been stored in salt domes, which house among other
things the Strategic Petroleum Reserve. [BIAS, INACCURACY]

P. 219 The name of the “Comanche Peak” power plant, which isowned by TXU, is
misspelled. The other Texas nuclear plant is the South Texas Nuclear Plant near
Bay City, which is owned by Central Power & Light, a subsidiary of American
Electric Power Co. (which recently purchased Central and South West Services,
CPU’s parent). Asthe state has but two plants, both should be mentioned.
[INACCURACY, OMISSION]
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P. 223 The “What Do You Think?’ section asks students to consider the U.S.
dependency on foreign oil supplies and then asks their opinion on whether the
U.S. should spend money on looking for domestic oil reserves or on “alternative
energy sources such as solar energy.” This exercise overasmplifies highly
complex energy issues and presents students with alargely false dichotomy. The
search for energy knows no bounds, and both sources (and others as well) should
be continually being investigated and developed. [BIAS]

Section VIIl. RonJon Select Science®
A. Energy and Natural Resources - Grade 7

p. 287 The sole reference to energy and natural resources appears in the section, “Human
Impact on the Environment,” which briefly states that we use mostly fossil fuels
to generate electricity and to power our vehicles. Thetired old statement about
exhausting nonrenewabl e resources is repeated without any reference to
economics. Asthe availability of any resource lessens, its price tendsto rise, and
society finds substitutes. [OMISSION]

Section VIIl. RonJon Select Science®
A. Energy and Natural Resources - Grade 8

P. 176 This text provides students a correct, but limited definition of “nonrenewable
resources.” Students are told that nonrenewabl e resource “ quantities are limited”
and, “When it is used up, it cannot be replenished asfast asitisused.” Thisis
largely meaningless, given that the price of many fossil fuels, metals and minerals
have been decreasing. Thisindicates their abundance, not their scarcity. Finaly,
students are not told how society converts from one resource to another (wood to
coal, coal to ail, etc.) [INACCURACY]

P. 179 Here, the theme is that mining is bad for the environment, but the grammar itself
is more appalling than the message. [BIAS] Examples of poor grammar:

“ Although people benefit from mined materials, it [what is the antecedent here]
takesitstoll on the environment.”

“Surface mining is easier to reclaim, although ... “ ” Surface-mined land is easier
to reclaim” would be grammatically correct here.

“Runoff from the mines carry [should be carries] sediment ..... “

P. 184 The text states that, “A growing number of people feel technology should be
developed to use renewable sources of energy such as solar and wind.” The text
does not provide any context for this statement that would allow students to
analyze or critiqueit. Moreover, we should not encourage anyone to go by their
“feelings’ in making scientific decisions. [BIAS, OMISSION]

Texas Public Policy Foundation % Page 78



Texas Environmental Science Education Middle School Textbook Review — September 2001

P. 184

P.191

The statement is made that nuclear power will not be acceptable to most
Americans until the disposal problem is solved. Y et even today, 19 percent of
U.S. electric power is supplied vianuclear energy. In France, thetotal is 76
percent; in Vermont, it is even higher. Recent studies have shown that this source
is less expensive than many other power sources. |If the “disposal problem” is
solved, perhaps nuclear will also be the most common power source for
electricity. [BIAS, INACCURACY]

Why not mention the Waste Isolation Pilot Plant by name, asin the grade 6 text?

Further, the text states that the cost of disposal is“probably” included in your
power hill if your electricity is supplied by nuclear power. This appears to be an
attempt at anti-nuclear bias, given that the environmenta costs of using all energy
sources are included in the power bill - including the cost of using scrubbers for
coal-fired plants, the costs of providing fish ladders and other habitat restoration
efforts for hydro plants, and so forth. [BIAS, INACCURACY]

The “What Do You Think” actually found an oil spill other than the Exxon
Valdez. Even s0, the text does not truly show “how our dependence on fossi
fuels can harm our environment.” Rather, it shows that mishandling any resource
isabad thing. In Africaand in other parts of the world, people have cut down
most of the trees for firewood at times when other energy sources have been cut
off (often due to political strife). Other nations till rely on dried dung for fuel -
and this contributes to air pollution and disease. Moreover, the authors ask
students to decide whether we should use “fossil fuels forever or alternative
methods now!” It appears clear which side the authors are on, and they do not
intend to give students areal choice. Nowhere does thistext discuss fuel diversity
- which became U.S. policy after the Arab oil embargo in 1973. [BIAS,
OMISSION]

Section VIIl. RonJon Select Science®
B. Climate Change (Global Warming) & Greenhouse Effect - Grade 6

P. 113

P.113

Figure 10, The Greenhouse Effect, is scientifically correct. It could be improved
by reminding students of the methods of heat transfer from Activity 3 on the
previous page. Students should understand that greenhouses (and parked cars) are
heated by radiant energy from the Sun that heats the objects in the greenhouse and
then transfers this heat by convection. On the other hand, the greenhouse effect
operates as radiant energy from the Sun strikes the Earth, then radiates energy in
the form of infrared radiant energy. Some of thisradiant infrared energy is
trapped by the greenhouse gases and warms the Earth’s atmosphere. What is not
trapped travels into outer space. A diagram of a greenhouse that shows the
difference would greatly improve student understanding. [INACCURACY]

The first sentence in the third paragraph contradicts the diagram. It states that
greenhouse gases “ are responsible for absorbing the Sun’s energy and acting as a
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blanket,” whereas in fact greenhouse gases are responsible for absorbing some of
the infrared energy radiated from the Earth, thus acting as a“ blanket.”
[INACCURACY]

The fourth paragraph incorrectly implies that the greenhouse effect operates by
the Sun warming the Earth (sand on a beach), with this heat being transferred by
convection to the atmosphere. These objects cool at night and in the winter, but
they are still part of the Earth that radiates infrared energy at night and in winter.
These are important scientific distinctions. [INACCURACY]

P. 113 The “Spark Learner’s Interest” suggestion in the teacher’ s edition asks teachers to
remind students about a closed car heated by the Sun. The description is accurate,
but its placement next to the discussion of the greenhouse effect could confuse
students. Students instead should learn how the heating of a closed car by the Sun
is different from the operation of the global greenhouse effect. [INACCURACY]

Section VIIl. RonJon Select Science®
B. Climate Change (Global Warming) & Greenhouse Effect - Grade 7

P. 290 The section “Human Impact on the Environment” states that, “ Scientists feel that
these increased amounts of carbon dioxide enhance the greenhouse effect,
warming our planet too much.” Thisis an unscientific distortion of the current
state of scientific debate over possible globa warming. Many leading scientists
would dispute thisclaim. In any case, science texts must present accurate and
balanced reports about current scientific controversies. Thistext should state,
“Some scientists believe....” and it should aso state that “ Other scientists dispute
this claim and look to other causes for the dight warming over the last 100 years.”
Scientists should not rely on their “feelings.” [BIAS, INACCURACY]

Section VIIl. RonJon Select Science®
B. Climate Change (Global Warming) & Greenhouse Effect - Grade 8

P. 158 This text correctly notes that greenhouse gases have increased “from the pre-
industrial period to the present.” The three graphsin Figure 41 demonstrate this
fact.

P. 159 The greenhouse effect is correctly described on this page and in Figure 42. Itis

notable that this text does not use an illustration of a plant greenhouse, which
often misleads students, and that the text correctly states that greenhouse gases
trap some of the infrared radiation that is emitted from the Earth’s surface. Figure
43 correctly shows that surface temperature has recently increased, and the text
notes the correlation between greenhouse gas and temperature increases. This
text provides additional variables that might influence temperature increase
including the Earth’ s natural temperature fluctuations (Ice Ages) and the role of
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solar activity. The text isto be commended for leaving these questions open-
ended for students by stating, “We don’t know the answers yet...”

This section could encourage critical thinking by including additional

information. Students should understand that one of the scientific uncertaintiesis
the difference between surface and atmospheric temperatures. The NASA

satellite temperature data show little or no warming of the upper troposphere since
1979, while Figure 43 shows an increase in surface temperatures starting about
that time. Furthermore, many scientists point to the inaccuracy of surface
temperature data due to the “heat island” effect surrounding cities where surface
temperatures are taken. There have also been recent revelations that errors have
been made in ocean temperature measurements.

Curioudly, text on page 158 states that levels of atmospheric gases were fairly
stable prior to the Industrial Revolution, but page 159 states that studies revedl
that concentrations of carbon dioxide gas have fluctuated naturally during Earth’s
history. [INACCURACY]

P.160 Note that Figure 44 shows that vehicular CO, emissions have been dropping
despite increasesin milestraveled. Thisis correctly attributed (page 161) to the
use of catalytic converters. Text would benefit by including a graph that shows
CO; emissions from natural sources and other energy sources. [OMISSION]

P. 162 Text states boldly that, “since each gallon of gasoline burned in a vehicle puts 20
pounds of carbon dioxide into the atmosphere, future emissions systems will have
to address thisissue.” The presumptive reason is that CO, is a precursor of global
warming - and that the U.S. must dramatically reduce its emissions of COx, an
action that this nation has yet to commit to doing. Whether one likesit or not, the
U.S. walked away from the Kyoto Protocal, first with a 95-0 vote in the U.S.
Senate, and more recently just weeks ago. [BIAS]

P. 164 Here again the authors admit that scientists still do not fully understand the
connection, if any, between climate changeand CO; levels. Text dso givesa
“practical” reason for reducing emissions - that reducing al forms of pollutionis
“in the best interest of life on Earth.” Yet, CO; is precisely what plants need in
order to grow, and there is still araging debate as to whether higher CO; levelsin
the atmosphere today are a good or bad thing. [BIAS]

P. 170 The scientific objectivity displayed in the section on Global Warming is
unfortunately not duplicated in the section, Air Pollution and You. Thistext here
strongly implies that the increase in greenhouse gases is a major pollutant that
will have negative impacts on the environment. [BIAS]

P. 184 Students are told that transportation is “the big player” in greenhouse gas
production - not the generation of electric power using fossil fuels. Thereis much
preaching on this page - from the “Try This’ which urges children to list waysto
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reduce global warming. The“Try ThisIdeas’ in the teacher edition includes such
suggested answers as buying vehicles that get at least 32 mpg (the sole departure
from the metric system in the RonJon textbook) and leaving the car home 2 days a
week. [INACCURACY, BIAS

P. 187 Again, in the chapter summary, this text loses its objectivity on the role of man-
made greenhouse gases. The statement that, “the addition of greenhouse gases to
the atmosphere seems to be accelerating this [warming] process’ is at odds with
the carefully qualified scientific statements in the section on greenhouse gases
(pp. 156-160). [BIAS]

Section VIll. RonJon Select Science®
C. Human Population Dynamics

Neither the grade 6 nor the grade 7 texts truly address human population dynamics. The grade 8
text contains afew brief references to human population that, unfortunately, fail to report on
ongoing changes in population dynamics. No concrete information is presented on population
growth predictions, or on the ability of society to feed a growing population.

Brand-new research, reported in Nature on August 2, suggests that world population will level
out far sooner, and at afar lower number, than previous studies have indicated. This study, led
by Wolfgang Lutz of the International Institute for Applied Systems Anaysis, states thereis an
85 percent chance that global population will peak before the year 2100, and a 60 percent chance
that this peak will be under 10 billion. Rapid declinesin birth rate in many nations are the
principal reason for these predictions, which were statistically achieved.

Section VIll. RonJon Select Science®
C. Human Population Dynamics - Grade 8

P. 170 Students are told in Activity 11 that “the rapid growth of Earth’s population...”
causes destruction of forests and burning more fossil fuels. The text fails to note
that rapid population growth is a new phenomenon and one that projections
suggest will stabilize in the not too distant future, especialy if Third World
nations follow the pattern set by First World nations in that increasing prosperity
inevitably has led to lower birth rates. Besides, if there is a direct, unchangeable
cause and effect relationship between population growth and worldwide
destruction, then it would be futile to address environmental issues other than
population. It might equally be argued that the burning of fossil fuels and the
conversion of forest land to agricultural use has enabled, together with attendant
advances in disease diagnosis and treatment, the world’s population to grow. Y et,
as nations have prospered in the wake of these technological breakthroughs, they
have dramatically reduced their growth rates, such that the growth rate is near or
at zero in some developed nations. [INACCURACY, OMISSION]
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But what if the population continues to grow? Increases in world population also
cause more production of goods and services, including increased food supplies.
Increases in world population cause the discovery of life-saving medicines.
Increases in world population cause increased demand for a cleaner environment
and environmenta improvements. By providing students with only one side of
the human growth equation, this text fails to provide the information needed by
students to think critically about this issue or to draw conclusions about the
effects of human activity on Earth’s resources. [OMISSION]

P. 187 The concluding sentence of this chapter is not a scientific statement but a
statement of ideology. “As Earth’s population continues to grow in the 21%
century, we will have to closely examine our current consumption practices and
make changes--changes that allow all organismsto live and change as intended.”
Science does not have the capacity to determine what changes are “intended” only
what changes have and are occurring. The world population growth rateis
already declining and may be zero before 2100. [BIAS]

Section VIll. RonJon Select Science®
D. Acid Rain

The grade 6 text does not include a section on acid rain, and the grade 7 text contains only a
single sentence that is buried in a section on “Pollution.” The discussion of acid precipitation in
the grade 8 text isinaccurate and incomplete.

Section VIll. RonJon Select Science®
D. Acid Rain - Grade 7

P. 290 The text correctly notes that, “ As sulfur dioxide bonds with water vapor up in the
atmosphere, it returns to Earth as acid rain.” Although correct, this text misses
the opportunity to use this environmental issue to inform students about the pH
scale, teach them how scientists investigate cause and effect relationships, or
introduce them to the ongoing scientific debate about the possible effects of acid
precipitation. [OMISSION]

Section VIll. RonJon Select Science®
D. Acid Rain - Grade 8

This text discusses acid rain in the context of ozone pollution in urban area smog, thus
mideading students to think that acid rain is the same as ozone pollution. [INACCURACY]

P. 170 Thistext states that acid rain is part of “smog” and it is caused by burning diesel
fuels. There is no discussion of the primary source of acid rain - coal burning
power plants. Thereis no discussion of the National Acid Precipitation
Assessment Program (NAPAP) study, or of the U.S. Environmental Protection
Agency’s Acid Rain Program. In fact, this text reports as fact information
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directly contradicted by the scientific findings of the NAPAP study and its 1998
update. For example, this text states that “ These acids attack and chemically
erode limestone, marble and metals.” NAPAP scientists have concluded that the
effects of acid rain on these materialsis hard to evaluate. For the record (since
text does not provide pH data), NAPAP found that normal rainfall has a pH
typically about 5.6, and acid rain istypicaly pH 4.6, but may be as low as pH 4.2.
EPA says that normal rainfall has a pH of about 5.5, and that the most acidic rain
is about pH 4.3. [INACCURACY, OMISSION]

The text further contradicts NAPAP findings by stating that changesin pH levels
of streams and lakes make “these areas unfit for animal life” NAPAP scientists
did not confirm this cause and effect relationship. [INACCURACY]]

Nowhere does this text discuss the pH scale, the range of pH levels of acid rain, or
the fact that non-pollution rain is naturally acidic. [OMISSION]

P. 170 Activity 11, Air Pollution and Y oul, contains two experiments, neither of whichis
scientifically valid. Part A asks students to prepare dides with athin layer of
petroleum jelly and place these didesin an areawhere it will collect particulates
from the air. The instructions state that ordinary non-pollution “dust” is part of
what might be collected in the experiment, but the experiment provides no way
for students to evaluate their findings. Students cannot determine what is
ordinary dust and what is human caused air pollution. Thus, this so-caled
experiment seriously mideads students and fails to teach the scientific method.
Part B instructs teachers to partialy fill 6 test tubes with sulfuric acid. Then
teachers put different substances (marble, wood, aluminum, etc.) in the test tubes.
Students then observe and record what happens. The pH of the sulfuric acid is not
provided. Teachers and students are not informed of the pH range of typica acid
rain. Without this information, this activity is an unscientific representation of
acid rain science. [INACCURACY, BIAS]

Section VIIl. RonJon Select Science®
E. Endangered Species & Tropical Rainforests

The grade 6 text does not include a section on endangered species The grade 7 and grade 8
texts, however, present incomplete information in convoluted ways, leaving students confused as
to how species become endangered and what might be practica means to recover endangered
and threatened species. Worse, materia in these sections actively encourages students to
participate on one side of the political debate.

Section VIIl. RonJon Select Science®
E. Endangered Species & Tropical Rainforests - Grade 7

P. 117 The texts states that human efforts have hel ped restore whale populations that had
been dwindling due to over-harvesting by other humans - whom we infer (thanks
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P 288

P. 288

P. 289

to the Advanced Learning exercise) make aritua out of whaling. The “What Do
You Think” exercise on page 161 follows up on thisissue with a discussion of the
desire of the Makah tribe to resume hunting of the formerly endangered gray
whale. Oddly, the presentation notes that today’ s whale hunting by this
“primitive’ tribe involves use of cannons and high-powered rifles - hardly the
traditional whaling method used historically by the tribe. [OMISSION]

In the “Human Impact on the Environment” section, students are offered a
discussion of endangered speciesissues. Centra to this discussion is the theme
that humans are responsible for “the extinction of many plant and animal

gpecies.” Asan example, the text tells the story of the extinction of the Passenger
Pigeon by commercia hunters. This story is not based on scientific or economic
analysis. Students learn only a morality play that humans are guilty for “blatant
disregard for animals and land” that has led to the extinction of numerous species.
[BIAS, OMISSION]

This section does not offer students information in away that allows them to
engage in critical thinking or analysis of theissue. In telling the story of the
Passenger Pigeon, the authors should note that in the 1880's this bird covered vast
areas of North America and was so numerous that no one envisioned that the
pigeons could be hunted into extinction. The fact that no one “owned” the flocks
allowed acommercia hunter to kill as many as he wanted; if he did not, another
hunter would kill them and sell them for food to the people in the rapidly growing
urban areas. This was much the same story as the buffalo on the Great Plains.
Buffalo were saved from extinction when the status of a small herd changed from
one that no one owned to one that was privately owned. Because it was privately
owned, the herd could be protected from hunters and grew and prospered. By
telling both stories, students can then engage in critical thinking about how other
speciesin the U.S. and around the world might be saved from extinction.
[OMISSION]

A paragraph at the bottom of the page explains the laws which *“make sure” that
extinctions such as that of the Passenger Pigeon do not “happen again.” This
discussion is incomplete because it offers students only the intended and not the
unintended consequences of these laws. Any discussion of the Endangered
Species Act must provide students with both; it should also offer examples of
private alternatives that have helped protect species and their habitat.
[OMISSION]

On a better note, thisis the only text to even mention hunting seasons (see “Try
This") asanormal part of life. Thelist of U.S. endangered speciesis useful, but
why not just put an asterisk by species found in Texas to save the children time?
[OMISSION]

Activity 6, “Endangered Species,” asks students to select one endangered species
and write areport about it. This assignment does not require students to analyze,
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P. 288

review, and critique species protection measures prescribed by the federal
government. This assignment could be improved by asking students to develop a
list of public and private methods to help species and list the pros and cons of
each. Another valuable option would be to ask students to write a report outlining
the provisions of the Endangered Species Act and list the arguments for and
against the law as presently written. [INFORMATION]

The teacher’ s edition suggests that teachers can “ Spark Learner Interest” by
asking students to “take a stand by writing organizations’ such as Save a Manatee
or Adopt aWhale. This student activity is little more than “bumper sticker”
education that does little to introduce students to the complex and varied activities
and organizations that help improve species and habitat. [BIAS]

For example, students might also write organizations such as Trout Unlimited,
Elk Unlimited, or the Wild Turkey Federation to learn how hunters are improving
habitat and saving species. Students might learn about how the wood duck was
brought back from near extinction by thousands of individuals who constructed
nesting boxes for these birds. Students need to recognize that public and private
land development does not always result in harm to species. Students could write
the National Association of Home Builders to learn about innovative examples of
housing projects which save habitat for species. They could also learn how
modern farming practices that produce more crops on less acreage allow farmers
to set aside land for wildlife habitat. Helping endangered speciesis not
accomplished just by the federal government (through enforcement of the
Endangered Species Act) and afew high-profile organizations. [OMISSION]

Section VIIl. RonJon Select Science®
E. Endangered Species & Tropical Rainforests - Grade 8

P. 177

P.181

The text and Figure 55 fail to mention that Texas is the home to 174 whooping
cranes at the Aransas National Wildlife Refuge - the premiere recovery facility in
the world. [OMISSION]

The story of the red-legged frog is actually one of adaptation by that frog and the
introduction of predator species (bullfrogs), which had nothing to do per se with
mining. Again, the text appears not to have been checked for grammar or
sentence structure. Better grammar would be something on the order of, “Mining
processes used by inexperienced gold hunters destroyed much of the red-legged
frog’'s habitat by choking streams and removing necessary vegetation.” [BIAS]

The next question is whether the decline in the population of the red-legged frog
led to the introduction of the bullfrog as a substitute foodstuff. If so, thisisvery
unclear. The text’s description of frog suffering offers no factual contribution to
student learning but serves to emationalize instruction. And what are “normal
freshwater wetlands’ - are there “abnormal freshwater wetlands’? Perhaps the
authors mean that freshwater wetlands that provide habitat for the frogs have been
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P. 185

P. 185

P.186

P. 187

filled for agricultural use and development. If o, isthis continuing during the era
of “no net loss of wetlands’ in America? The section aso fails to discuss any
efforts underway today to protect habitat for these frogs or to reduce the bullfrog
population (if there are still bullfrogs in the ared) so as to provide for red-legged
frog population growth. [OMISSION]

The text also attributes extinction of the blue pike to (a) draining wetlands, (b)
building dams, and (c) introduction of non-native species to the Great Lakes
ecosystem. The text fails to discuss the negative impacts of these activities on
wildlife or how to reverse or reduce those impacts on other species.
[OMISSION, BIAS]

When this text reports on species extinctions rates, it reports theory as fact by
stating that “ human practices are causing rapid extinction rates of organisms.”
While humans are undoubtedly having an impact on species extinctions, the rate
of extinctionsis not scientific fact. Scientists currently debate the rate of
extinction by offering and critiquing various theories. These theories, principally
the theory of island biogeography, are the appropriate subject for an 8th grade
science textbook and should be included in the section about endangered species.
[BIAS, INACCURACY]

The text informs students that “ one theory” says that one species goes extinct
each day, but not how long this has been happening or why. It is hard to imagine
a SCIENCE textbook that would contain the sentence, “What if a person develops
a heart condition, and a plant in the rain forest becomes extinct due to
deforestation? What if this plant contained the one chemical that could cure that
particular heart condition?’ Thisis advocacy, not science. It would be far better
to stick to facts and include a story on the Pacific yew plant, which is one that has
atrack record of being medically useful but also threatened. Now that the
chemical has been extracted from the yew, it can be synthesized for medica
purposes. The hypothetical here is weakened without a reference to the actual .
[BIAS, OMISSION]

The text includes a good discussion of the extinction of the dodo bird that shows
how science has found a substitute (turkey gut) that can be used to activate seeds
of the unnamed trees so they could germinate.

Activity 12, Threatened—Endangered—Extinct, misinforms and mideads
students about extinction issues. The graph presented provides the total number
of endangered and threatened species listed by the U.S. Fish and Wildlife Service
by year. Thetext failsto tell students about the science, bureaucratic process, and
politics of listing. Students are not informed that the graph does not show the
absolute number of speciesin trouble, but only those discovered and listed.
Students are not told that in 1980, for example, there may have been many more
species endangered, but these had not been found and listed. The graph fails to
explain the bureaucratic incentives that work to encourage listing of species, but
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not the development of effective recovery plans through which species may be de-
listed. [OMISSION]

The “Activity Discussion” section asks students to read the graph to determine the
number of specieson thelist in 2000. Teachers are given the answer in the
teacher’ s edition (1,200), but the graph stops at 1999. Students are also asked to
predict whether listings will increase or decrease in 2002, but the text biases this
response by adding, “if the present trend continues.” The trend in the graph is
clearly upward, but careful examination of these data indicates that the rate of
changeis clearly dowing. The change between 1998 and 1999 is a very dight
increase. An unbiased, scientific question would be to ask students about possible
changes in the trend based on the data. Students would have to conclude that
since the rate of increase is decreasing, the prediction about 2002 cannot be made.
It could increase, decrease, or remain the same. Students are encouraged to arrive
at predetermined conclusions, not taught how to objectively examine data from a
scientific perspective. [BIAS, INACCURACY]

P. 226 Advanced Learners are asked to write an essay on ways that dolphins might
exercise control over the world if they had the chance. Of course, they would
probably put people to work on fish and algae farms to increase the food available
to them, but thisis a pure nonsense exercise that more properly would belong in a
creative writing course. [BIAS]

Section VIll. RonJon Select Science®
Additional Comments

Grade 6

P. 104 A critical example of the lack of content is found in the discussion of the oxygen-
carbon dioxide cycle. The Advanced Learner item in the teacher’ s edition asks
teachers to “inform the class about the pollution created from too much methane
and discuss solutions,” but the only clue is that high pollution may come from
cattle and pig farms. Without adequate informational clues (anaerobic digesters,
manure for land application along state highways, etc.), teachers cannot facilitate
an informative discussion because the students' research may be inadequate or
one-sided. [OMISSION]

P. 160 While the discussion of erosion is not bad, it may lead students to believe that
acidrainisthe ONLY cause of erosion. [INACCURACY]

P. 185 “What Do You Think” presents a reasonable issue (water conservation) but fails
to provide enough information for students to arrive at decisions through critica
thinking. Theredlity isthat, in some places, greater emphasisis placed on
keeping a green lawn than on conserving water, even in areas that rely on
diminishing groundwater supplies. Neighborhood associations goals often

Texas Public Policy Foundation % Page 88



Texas Environmental Science Education Middle School Textbook Review — September 2001

P. 203

Grade 7

P.31

P. 88

P. 104

P.109

P. 131

P. 264

conflict with water conservation goals. Thisisarea problem in parts of Texas.
[OMISSION]

The“Try This’ activity asks students to think critically about the advantages and
disadvantages of clear cutting, but the text gives students no information that
would enable them to do so. [OMISSION]

The text lacks information about the long-term scientific value of using animalsin
research, or of the importance in many scientists' eyes of the continued use of
animalsin cancer research (for example). Moreover, the text informs students
that some people “feel” one way, while others “feel” another way about thisissue.
Science should never base policies on “feelings,” but rather on reasoned beliefs
and scientific evidence tempered by ethical considerations. “Feelings’ is another
word for “emotions,” and if science is driven by emotions, it will no longer be
science. [BIAS]

The “Activity” encourages students to “ purchase these sustainable rain forest
products,” which “naturally grow” in those areas, in hopes that this “will help
lessen the amount of cutting and burning of these areas for farming and ranching.”
This statement is an obvious bias. [BIAS]

The “Information” section ignores the fact that as humans enter biomes, their
activities may affect carrying capacity. Y et, humans are resourceful and, when
challenged, can play a cregtive role in restoring ecologic balance even in heavily
disturbed areas. A prime example is the work done by Israglis to restore lands
that had become deserts into productive fields. [OMISSION]

The “What Do You Think” exercise fails to provide students with aternative
airport sites as an option. The choice is either to build the airport in this
environmentally sensitive area or to build no airport at al. Moreover, the exercise
puts the student in the place of a politician who owes his office to big-dollar
campaign supporters who are now expecting a payoff, rather than merely a person
recognizing the need for additional air traffic capacity in an area whose existing
airport infrastructure is overburdened. [OMISSION, BIAS]

The text provides good information on fire ants, something students may find
useful in their daily lives. The mention of china berry trees should include the
fact that the berries are poisonous; after all, an adult tourist poisoned himself on
the berries at a hotel in Florida earlier this year. [OMISSION]

This page features a photo of the largest ever ozone “hole” observed over
Antarctica - but the caption seems to run out in the middle. The same photo
appears on page 292 with avery different caption. More importantly, these
photos only show the size of the “hole” in one month of the year, and do not show
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how this “hole” changes from month to month during a given year.
[INACCURACY, OMISSION]

p. 271 The discussion of the impact of poaching on biodiversity is good, but would be
enhanced by a collatera explanation of the benefits of ownership and wildlife
management as opposed to leaving wildlife in commons where there is no law, or
in the care of those without any economic investment in their continued well-
being. [OMISSION]

p. 292 The “Information” section isincomplete and inaccurate (see comments under
“Acid Rain”). Among other things, the use of CFCsis not yet universally banned,
even in the United States. One reason is that there is no dternativeto CFCsin
some industria processes. [[INACCURACY]

P. 293 The text is another pleafor students to write letters to Congress to address specific
environmental issues. This section does not disseminate information, but is solely
designed to generate political activism. [BIAS]

Grade 8

P. 162 Activity 9 appears to show favoritism toward the purchase of one specific
consumer product over another. It also suggests that other vehicles are not even
worth considering. [BIAS]

P. 177 The Land Use Resources section urges children not to build new homes when

they can live in used homes - but where will the homeless, the young families,
and othersliveif they cannot find used homes, which usually are available
because more affluent people have moved into new homes? And wherein any
Texas metropolitan area are these vacant homes? It is true that acres of farmland
are sacrificed to new home building, but so are acres of woodland and urban
acreage that is “recycled” for new home building. [BIAS, INACCURACY]
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Saction 1 X

Appendix

CHAPTER 112. Texas Essential Knowledge And Skills For Science
Subchapter B. Middle School

Sections Pertaining to Environmental Science
Grade 6 Science

(6.1) Scientific Processes. The student conducts field and laboratory investigations using safe,
environmentally appropriate, and ethical practices. The student is expected to:

(B) make wise choices in the use and conservation of resources and the disposal and
recycling of materials.

(6.3) Scientific Processes. The student uses critical thinking and scientific problem solving to
make informed decisions. The student is expected to:

(A) analyze, review, and critique scientific explanations, including hypotheses and theories,
asto their strengths and weaknesses using scientific evidence and information;

(B) draw inferences based on data related to promotional materias for products and services,

(C) represent the natural world using models and identify their limitations;

(D) evaluate the impact of research on scientific thought, society, and the environment;

(6.9) Science Concepts. The student knows that obtaining, transforming, and distributing
energy affects the environment. The student is expected to:

(A) identify energy transformations occurring during the production of energy for human use
such as electrical energy to heat energy or heat energy to electrical energy;

(B) compare methods used for transforming energy in devices such as water heaters, cooling
systems, or hydroelectric and wind power plants; and

(C) research and describe energy types from their source to their use and determine if the
typeis renewable, non-renewable, or inexhaustible.
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Grade 7 Science

(7.1) Scientific Processes. The student conducts field and laboratory investigations using safe,
environmentally appropriate, and ethical practices. The student is expected to:

(B) make wise choices in the use and conservation of resources and the disposal and
recycling of materials.

(7.3) Scientific Processes. The student uses critical thinking and scientific problem solving to
make informed decisions. The student is expected to:

(A) analyze, review, and critique scientific explanations, including hypotheses and theories,
asto their strengths and weaknesses using scientific evidence and information;

(B) draw inferences based on data related to promotional materials for products and services,

(C) represent the natural world using models and identify their limitations;

(D) evaluate the impact of research on scientific thought, society, and the environment;

(7.14) Science Concepts. The student knows that natural events and human activity can alter
Earth systems. The student is expected to:

(C) make inferences and draw conclusions about effects of human activity on Earth's
renewable, non-renewable, and inexhaustible resources.

Grade 8 Science

(8.1) Scientific Processes. The student conducts field and laboratory investigations using safe,
environmentally appropriate, and ethical practices. The student is expected to:

(B) make wise choices in the use and conservation of resources and the disposal and
recycling of materials.

(8.2) Scientific Processes. The student uses critical thinking and scientific problem solving to
make informed decisions. The student is expected to:

(A) analyze, review, and critique scientific explanations, including hypotheses and theories,
asto their strengths and weaknesses using scientific evidence and information;

(B) draw inferences based on data related to promotional materials for products and services,

(C) represent the natural world using models and identify their limitations;

(D) evaluate the impact of research on scientific thought, society, and the environment;

(8.11) Science Concepts. The student knows that traits of species can change through the
generations and that instructions for traits are contained in the genetic material of the
organisms. The student is expected to:

(A) identify that change in environmental conditions can affect the surviva of individuals
and species,
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(8.14) Science Concepts. The student knows that natural events and human activities can alter
Earth systems. The student is expected to:

(B) anayze how natural or human events may have contributed to the extinction of some
species; and
(C) describe how human activities have modified soil, water, and air quality.
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About The Author

Duggan Flanakin, known as Texas' “environmenta insider,” is editor and publisher of EI
Compliance Report, atwice monthly review of rulemaking, permitting, enforcement and policy
decisions at Texas state agencies which have jurisdiction over human health and the
environment. He also edits and publishes the twice monthly EI NEWS, which in his words
“covers the Texas environmental landscape with news, commentary, argument, and
controversy.”

Mr. Flanakin, who holds a B.A. in History from Louisiana State University and aM.A. in Public
Policy from Regent University, began his career in 1966 as an editor of scientific and technical
publications for the Bureau of Mines, U.S. Department of the Interior, once the nation’s chief
sponsor of basic scientific research. Beginning in 1989, Mr. Flanakin was associated with
Environmental Compliance Reporter, Inc., where he began his focus on the Texas environmental
regulatory universe. From 1993 through 1996, Mr. Flanakin served as a Senior Fellow with
Texas Public Policy Foundation and authored a report on the creation of the Texas Natural
Resource Conservation Commission entitled, “ Texas Creates an Environmental Super Agency:
Will Bigger Be Better?’ In thisreport, Mr. Flanakin traced the history of environmental
regulation in Texas through its many legidatively created entities over several decades, and
made several recommendations, many since implemented, regarding ways the new agency could
ensure its success.

In 1995, Mr. Flanakin was asked to serve on the Texas State Environmental Science Textbook
Committee. Building on that experience, Mr. Flanakin in May 1996 published his report,

“Sound Science or Pseudo Science: The Future of Environmental Education in Texas.” The
widespread acceptance of this report, which traced the history of natural resource education in
the Lone Star State and provided a pathway for consensus on this controversial issue, led Mr.
Flanakin to work with state agencies, corporations, academic institutions, and non-profit
institutions to sponsor a statewide conference on environmental education. At that event, held in
April 1997, state representative Warren Chisum, Chairman of the House Committee on
Environmental Regulation, made commitments that led to the 1999 legidation creating the Texas
Environmental Education Partnership Fund Board, which is appointed by the Governor.

In 1998, the Committee for a Constructive Tomorrow commissioned Mr. Flanakin to write a
briefing paper, “EPA’s Relations with the States. Top-Down Commander or Managing Partner?’
This report, built on Mr. Flanakin's experience with state-federal relations on environmental
policy implementation, urged a fundamental transformation in the way our nation regulates the
environment through greater participation at the federal level by those with state regulatory
experience and an improved accountability system.

Texas Public Policy Foundation % Page 94



ABOUT THE TEXAS PUBLIC POLICY FOUNDATION

The Texas Public Policy Foundation is a 501 (c)(3)(h) non-profit, non-partisan research
institute guided by the core principles of limited government, free enterprise, private
property rights and individual responsibility. The Foundation's mission is to improve
Texas government by generating academically sound research and data on state issues,
and by recommending the findings to opinion leaders, policy makers, the media and
general public. The work of the Foundation is conducted by academics across Texas and
the U.S. and is funded by hundreds of individuals, charitable foundations and
corporations. The Foundation conducts no contract research and accepts no contributions
to influence outcome of research. The public is demanding a different direction for their
government and TPPF is providing the research that enables policy makers to chart that
New course.

Call the Foundation at (210) 614-0080 for membership information or sign up
online at:

www.tppf.org

NOTE: Texas Public Policy Foundation materials are published for educational
purposes only. The views of the authors are their own and do not necessarily reflect
the views of the Texas Public Policy Foundation. Nothing written herein is an
attempt to aid or hinder the passage of any legislation. Permission to reprint this
report is granted provided that credit is given and a copy of the reprinted publication
is sent to TPPF.





