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Purpose

The purpose of this grant was to review and critique the physical sciencein
Middle School (grades 6, 7, and 8, although some schools called Junior High
designate grades 7, 8, and 9) science textbooks with regard to the scientific
accuracy, adherence to an accurate portrayal of the scientific approach, and the
appropriateness and pedagogic effectiveness of the material presented for the
particular grade level. We also noted such things as readability, attractiveness,
quality of illustrations, and whether material such as laboratory activities,
suggested home activities, exercises to test understanding, and resource
suggestions where considered appropriate.

We want this report to be read so we have left in some of the humor, suggestions
for improvement, references to available and often inexpensive tested materials, a
variety of print styles, some references to aid teacher enhancement, some website
addresses, and other reports of asimilar nature. Early on we noted that listing all
the errors would make this report much too long (over 500 pages) so we decided
to set up awebsite dealing with errorsin texts relevant to the Middle Schools.
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Thiswebsite will be maintained after the grant ends as a service to teachers,
potential authors, and publishers. We also noticed that publishers, when
presented with lists of errors, suggest that their new printing or edition has taken
care of those errors. Subsequent looks at these “new” books showed some
corrections and often more errors. Teachers, of course, do not have access to the
many printings and newer additions as they are often dealing with books from the
same publishers that are five to ten years old. We can expect the same to happen
with the dissemination of thisreport. The website should help.

Procedure

A letter was written to all the relevant publishers as determined by lists garnered
from school districts that were considering or had recently considered adopting
science textbooks for Middle School grades. In some instances three letters were
sent to publishers at different addresses. The letter explained the project, asked
for a company liaison with whom we could communicate during the project, and
asked for copies of their texts at the Middle School level. No publisher
responded. Severa letters came back “Undeliverable as addressed, forwarding
order expired” and permutations on that theme. It appears that these addresses
were temporary while decisions were being made and once a decision was made
they left town. Telephone calls resulted in only two publishers willing to talk:
Glencoe/McGraw-Hill and South-Western Educational Publishing. The former
publisher sent a complete set of texts and the latter sent a sample (1 out of 14 slim
volumes.) Neither volunteered aliaison.

The reviewers, for the most part, were quite familiar with local school districts
and publishers and were able to locate not only the latest texts, but also texts
seven and over ten years old that were still being used in school districts.
Recognizing that some Middle School teachers may have used these same books
In earlier editions we decided to include them in our survey. Each maor market
text was reviewed by at |east two reviewers and no two reviewers reviewed the
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same two books. A few other books used within smaller markets were also
included to determine if there were distinguishing characteristics that might
indicate a trend toward newer approaches that utilized findings from physics
educational research. In addition afew books being used by teachers that were at
adlightly higher level asresource material were looked at in a more casual way.

Thereviewers al had physics and teaching backgrounds that varied from Middle
School to graduate school. All had been involved in some way with the teachers
and/or the curriculum at the Middle School level for many years. Many had
presented papers at national and section meetings of the American Association of
Physics Teachers (AAPT) and had served on various committees of that
organization including The Committee on Pre-High School Physics. In addition,
over 20 individuals, prompted by several talks by co-principal investigator (JLH),
volunteered their experiences with texts, authors, and publishers. Although most
were oral, some were written.

General Overal Obsarvations

Sharon Walpole in “The Reading Teacher” 52 (4) 358-369 (1999) “Changing texts,
changing thinking: Comprehension demands of new science textbooks’ points out
many things that textbook authors should consider when writing at thislevel. In
particular, she writes, “Children do not naturally respond to illustrations, graphics,
and highlighted items. They need instruction in how to make sense of these
features.” Without such training much of the material presented is worthless, no
matter how impressive the layout isto a mature reader. All our reviewers
commented on the “busyness’ of the texts and pointed out that a lot of the materia
had little to do with science.

The books have a very large number of errors, many irrelevant photographs,
complicated illustrations, experiments that could not possibly work, and diagrams
and drawings that represented impossible situations. It is no wonder that teachers
and students alike find difficulty with physical science in the Middle Schooals.
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Some might suggest that corrections can come later, but evidence shows that
many students are turned off by their Middle School experience and most never
choose to take another physical science course. Thereis aso clear evidence that
it isvery difficult to overcome early established information. “Hardwiring” is the
common term used to describe how rigidly students (and adults) hold on to early
conceptions.

The general reading level has deteriorated markedly over the last 20-40 years.
The publishers, as noted later, have responded to this by dropping the level of
science texts. William A. Henry, 111, writesin In Defense of Elitism of Cornell
professor Donald Hayes' results of sampling 788 textbooks used between 1860
and 1992. Hayes says, “Honors high school texts are no more difficult than an
eighth grade reader was before World War 11.” On further reading, “ ...the
language difficulty of textbooks has dropped by about twenty percent during the
past couple of generations. ...Perhaps the best measure of what has gone wrong
IS the fact, attested to by textbook authors and editors, that publishers now employ
more people to censor books for content that might offend any organized lobbying
group than they do to check the correctness of facts. From a business point of
view, that makes sense. A book isfar more apt to be struck off a purchase order
because it contains terminology or vignettes that irritate the hypersensitive than
because it is erroneous.” Publishers are much more interested in satisfying a
group of selection committee members who typically have little knowledge of the
subject matter, but are impressed by pretty pictures and seemingly up-to-date new
information which for the intended audience is not at all relevant. Our reviewers
noted the same sort of “dumbing down” in these elementary texts and all the
reviewers commented on their encyclopedic nature, not only encyclopedic, but
also containing topics well beyond the capacity of Middle School students.

In our experience an “author” is one who wrote the book in question. Thereisa
rich variety of college level textbooks and many high school level textbooks
competing in the market place and most are highly accurate. This situation comes
about as aresult of the prompt response of colleagues to errorsin new editions
and printings and the close association of teachers with publishers

representatives. Thisisnot true of science texts used in grades K-8. The notion
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of “author” in these textsis quite foreign to us. Of the several nameslisted in
several of the textbooks none that we contacted would claim to be an “author” and
some did not even know that their names had been so listed. Instead of authors
we have a collection of people who “checked” parts or aspects of the textbook.
Some of these reviewers actually panned the material and heard nothing further
from the publisher.

Without a clear-cut author or pair of authors to “define” the text or giveit
direction, these texts fail miserably. Committees produce mush and it isvery
difficult to find anyone with the authority to make corrections. Instead of being
able to deal directly with authors we dealt with “editors’ and got answers to our
concerns about inaccuracies such as “Well we have to make the science smple,”
“We don't think that your qualifications are good enough,” and “Our experts
disagree with you.”

Reviews

Glencoe: Science Interactions— Course 1, 2, & 3, Teacher Wraparound Edition,
11 authors, Glencoe/ McGraw-Hill, 1998, ISBNO-02-828055-5

The stated objective of this program isto produce an integrated approach to the
different sciences. The introduction contains alot of description of pedagogical
approaches. The promiseis to “describe what is being taught, why it is being
taught, and how it connects to themes.” The themes are: Energy, Systems and

I nteractions, Scale and Structure, and Stability and Change. Only the textual
material was reviewed. The approach isto start with activities and
demonstrations to get the student’s attention. The intent is to have students start
by trying to decipher what is causing adiscrepant event. Thisislaudable, but the
result is disappointing. Most of the activities are familiar, but the question at the
end of a chapter tends to be, “Whereisthe meat?’ The integrated approach
amounts to verbal descriptions without enough depth to understand what the
disciplinary connection really is. The impression isthat “integration” was used as
a sales pitch more than showing real interconnections among disciplines.
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General Conclusions;

This text contains avery large number of errors ranging from misleading
statements and figures to incorrect science. A sampling of errors and suggestions
are given below. They fall into three general categories.

(1) The photos and other graphics are always very attractive, but they often
do not illustrate the appropriate science. The work done by graphic artists needs
to be checked by a scientifically knowledgeable person.

(2 The authors appear to be very knowledgeable about chemistry and earth
science, but they have made far too many errorsin physics. The science content
In general needs to be checked by outside experts.

(3) There are alarge number of inconsistencies between the text material and
the wraparound notes for the teacher. It often appears that these notes were
written for a preliminary version of the text rather than the final version

Students at this level are inclined to completely believe what they read. If the
material is unclear or inconsistent, it can be exceedingly frustrating for the student
aswell asthe teacher. If the science that is presented iswrong, it would probably
be better if the student had never seen the material presented. The situation is
almost as bad for the teacher who is perhaps not as expert in an area as they
would liketo be. All too often teachers at thislevel have had minimal training in
physics, so it is doubly important that the physics, in particular, in atext be
correct and clear. Textbook publishers and/or authors need to utilize the expertise
of the large number of physics professors who are available and willing to help
with the proper presentation of this science to our children.

Safety: page 40 - The activity calls for protective clothing and safety glasses and
the student in the picture has neither. On page 196 the student pictured does not
have the required “protective clothing” on. Page 482 — The text calls for “eye
protection,” but the discussion does not. There does not seem to be any
Interaction among the graphic artists and the “authors’ to ensure that the pictures,
drawings, or diagrams illustrate what isintended. Thisistruefor all the books
specifically reviewed.
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Figures: page 25 — The pictures do not clearly show the difference between the
Appalachians and the Rockies. Page 31 — Y ou can’t see what is being donein
Figure A. Page 35— In Figure 1-6, the discussion of the figure and under Visual
Learning the reader will be convinced that the distances between latitude lines
will be equal. Page 42 — The lunar rock is not arectangular solid and it has a
mass of 443 grams. Page 57 — The speed of light was not first timed in 1926.

The figure is meaningless. Something could be made of the scale, but the
shadows haveto go. Thetopic itself requires more physics than these students are
able to handle. Page 64 — The student is supposed to be observing refraction and
the pencil is not even in the water. Page 66 — The orientation of light and prismis
wrong for seeing the spectrum. (Note: Most books handle this topic poorly even
though it is easy to set up the experiment for children. A good opportunity
missed!) Page 70 — It would be better to use ablue filter that cut out red light.
Page 74 — There is no way that these colors can be right. Page 88 — In Figure 3-2,
the string’s motion is much too large. In Figure 3.3C, the sound wave
representation is wrong in location, wavelength, and shape. Page 95 — Figures
3.7A and B show alarger amplitude rather than alonger length which will result
In awrong impression. Page 96 — The figure is useless — it doesn’t show what it
purports to show.

[In 100 pages we note ailmost 20 errorsin figures. There are over 30 errorsin
figuresin therest of thisvolume alone. Surely thereisaneed for at least one of
the eleven “authors’ to spend some time with the graphic artists.]

Mathematics. On page 26 students are directed to find the volume given only the
depth and width. On page 30 the scale (2cm =5ft) istoo large. On page 40 the
formulafor the volume of a sphere that is given iswrong. On page 53 an inch
from the flashlight is much too close. On page 59 the students are asked to find
“How long ..” and they have not yet been given the tools to answer the question.
On page 131 it is not obvious that the bags are the same size, but given that, the
answer to the Visual Learning question should be “...because the cans have
greater mass than the paper towels.” On page 147 the expected answer to Using
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Math a. is“aliter” but “liter “is not listed as an Sl base unit nor isits conversion to
base units mentioned. The graph in Figure 5-10 cannot be read to the accuracy
guoted. On page 176 the reader is not told what a Venn diagram is so the Close
Activity can't be answered. On page 383 the answer to one of the questionsis
given as “southwest” whereas from the figure it is “south of west” but not 45
degrees. On page 385 the answer to question 3is“7.8” not “8” times. In addition
the student has not been told how to calculate speed yet. On page 386, the reader
Istold that the distance traveled by theroller coaster in acertaintimeisits
average speed that is nonsense. In the figure on page 390 we are not told whether
these are average or instantaneous speeds. On page 391 if you drove “to and from
the amusement park” the distance would be greater than “32 kilometers’ because
the streets are not straight. On page 399 and elsewhere “m/</s’ is unacceptable
and should be replaced by “m/s*2” or “m/s?” everywhere. In addition the Sample
Data on this page has too many significant figures. On page 401 the answer to
Conclude and Apply is closer to “3.7” and the picture is not drawn to scale and the
units along the axis are not cm as suggested by the discussion. On page 414
especialy Figure 13.1 B it should be noted that Galileo found that neglecting
resistance all objects fall with the same acceleration. If dropped from the same
height then they would fall to the ground in the same time. The physicsand
associated mathematics at this point is getting very bad and there is no reason for
it. Even average students at this point should be extremely frustrated.

Basic Information: Scattered throughout the text are pieces of information,
references to other material, and suggestions. Some of the information iswrong,
some references are to materials that don’'t exist, and some suggestions are out of
the range of the abilities of the audience. On page 22 there is no mention of the
fact that what would most likely be seen crossing the U.S. in a plane would be the
tops of clouds and on page 26 to suggest that passing over North Carolinathey
would see lots of tobacco farmsis silly as one could not tell what or if cropswere
being grown. On page 41, students are asked, “How heavy isit?’ and what is
really wanted isthe mass. In the Assessment students are told to use their graphs
to answer question 1, but it is not clear what question 1 is. On page 53 thereisno
mention of the size of the shadow, which is the most obvious observation. On
page 64 the reader is asked to “Imagine atoy truck ..” —thisisdifficult and not too
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helpful anyway. On page 71 the text says yellow, magenta, and cyan are the
primary pigment colors not red, yellow, and blue (as implied by Uncovering
Preconceptions). Science at Home on page 81 assumes that the Moon is near the
horizon in early evening and doesn’'t mention that this should be done with afull
Moon. Troubleshooting on page 85 says“...pluck it with an upward motion.” It
works just as well with adownward motion; in fact, is easier to do and that is the
way that it is pictured in the text. On page 94 Explore Materials calls for a “metal
ruler” and the pictureis of aplastic ruler. The Possible Hypotheses on page 98 are
both wrong and the Expected Outcome on page 99 iswrong. On page 103 the
table is not shown vibrating which is the point of the figure. On page 119 theice
cubes and lemon in the tea make the figure non-homogeneous. On page 122 the
numbered answers do not correspond to the numbers on the questions. In
addition, the iron particles were not separated by the magnet; they were separated
from the sulfur. On page 125 everything in the refrigerator is a substance. Also
“heterogeneous’ and “homogeneous’ have not yet been introduced. The answer to
Question 4 on page 129 is“Yes.” OWAANA, i.e. “one word answers are not
acceptable”. Page 137 mentions a “rainbow” which is a particular physical
phenomenon and implies all the colors from red to violet. Here there are specific
colors of light that are characteristic of the material. On page 139 under
Preparation “always’ should be “usually” and it should be mentioned that the
plasma state is the most abundant state of matter, but not in the conditions
typically found on Earth. Question 1 on page 149 can't be answered as thereisno
way that one can tell that the substance shown issugar. Asfar asthe reader can
tell the drink on page 156 is unsweetened (as it should be for the topic at hand)
and yet istold that it tastes as sweet at the top as at the bottom. Also, isthe “clear
solution” transparent or colorless? The picture is not colorless which iswhat one
would expect. Page 169 has no “Step 7 above.” Where are the labels for the
diagram on page 170? Also, whereisthe Investigate that is referenced? Three
guestions are asked on page 185 and this Answer to Question might answer one of
them. Inthetext afunnel iscalled for, but does not appear in the Materialslist.
On page 195 except for the picture the student would not know not to place the
litmus paper in the solution. The answer to Understanding Ideas 3 on page 410 is
wrong. The Content Background on page 426 expresses nonsense. On the same
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page the acceleration due to gravitation isinexplicitly given as 7.8m/s? without
explanation. The path of the volleyball on page 424 is non-physical. |saac
Newton was born in 1643 (not 1642 as indicated on page 425) and Galileo died in
1642. The skydivers pictured on page 439 are falling at constant velocity and the
caption speaks of constant acceleration. The elephant and mouse with air
resistance will have adramatically different result because of the differencein
surface area. Where are the questions that are answered on page 447? On page
440 the rocket is already in orbit at position 1 so it can’t have been launched from
there. What is the significance of the changing colors? Where isthe Flex Y our
Brain activity mentioned on page 4947 Assessment on page 495 has the slope
longer and it should be smaller. The students are observing the effects of the
waves and not the waves on page 543. On page 544 and 545 the transverse waves
will move at right angles to the direction of the disturbance not the source.

Critical Thinking 3's (page 571) answer should indicate that it is the train engine
that has passed not necessarily the whole train. Connecting Ideas 3 & 4's answers
on page 571 are nonsense. The equator is drawn incorrectly on page 603. On
page 611 it is stated that the far side of the Moon is covered with craters, but
doesn’t mention that the near sideisalso. The answer to the Conclude and Apply
1 refersto the Full Moon, but the Full Moon is not included in the table. An
Important question to be answered is “Why are there two tides?” Tides were
linked to the Moon long before Newton answered this question. Discussion under
Assess on page 624 suggests reminding the students about some nonsense relating
the value of “g” at the surface of the Moon having something to do with it weakly
attracting the Earth.

The errors continue in the areas of electricity and magnetism. Charging a comb
and explaining what happens with a nearby piece of paper (an insulator) or a piece
of foil (aconductor) can lead to some excellent physics, but here it ismissed. The
Van de Graaff generator does not store chargeinitsbase asit is grounded. The
Earth contains the “other” charge. The water analogy is not clear. A battery is not
a“charge pump.” The circuits with bulbs are drawn incorrectly. Lamps do not
supply voltage. It isvery difficult to find batteries with mercury in them —the
“danger” is not there. Y ou cannot “map a magnetic force.” ...
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General Comments

If one were forced to choose a book to use in Middle Schooal, it isasorry state of
affairs that among the most used books in the country this one would have to be
it. Our reviews go downhill from here. Thereisahuge amount of clutter that
detracts on every page from the learning of science. However it is not only this
book, but all the books that fill up the pages with non-essential information
(careers, supposed threats to the environment, multicultural efforts, a multiplicity
of things to do that are not relevant to the question at hand, topics well beyond
that appropriate to this age level, and a great deal of mixing of the basic sciences
so that the student has no idea where one ends and another begins.)

Science Insights. Exploring Matter and Energy (Teacher Edition), M. DiSpezio,
M. Linner-Luebe, M. Lisowski, G. Skoog, and B. Sparks, Addison-Wesley
Publishing Co., Menlo Park, CA 1996

Summary

The most important conclusion of this review isthat there are an incredible
number of errors of scientific fact as well as things stated in such away that they
will produce confusion even if they are not technically wrong. Some errors are to
be expected from our past experience with elementary school science texts. A
survey of texts at alower level several years ago suggested that the state of affairs
with regard to elementary science texts might be improving. However, thisis not
the case here, this Addison-Wesley text is unacceptably full of errors, omissions,
and confusions.

Here we present a few examples of the kinds of errors that are common
throughout the text. First, there are statements that are just scientifically wrong.
Absolute zero is defined as the temperature where molecules are so cold that they
don't move (p. 210). Newton'sfirst law is stated incorrectly (p. 60). The
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statement is made that the force of gravity is9.8 m/s? (p. 56). In many placesitis
said that an object is aforce rather than exerts aforce (for example, paint can
example on p. 112). Several timesit is stated that the buoyant force on an object
IS greater than the object’s weight, although it is clear that they are referring to an
object in equilibrium (p. 91-93).

In addition to these errors, there are many, many sections that are written in such
away asto be very confusing to students. For instance, heat is defined
differently in different places and used in the reading material in ways that are
inconsistent with the correct definition. Chapter 11 uses the word “electricity”
with random meanings. In one sentence it means electric energy, in the next it
may mean electric current, and elsewhere, electric charge. This problem arises
because there is no real scientific definition of the word electricity. It isused
merely as a generic term to describe the field of study of phenomenathat involve
electric charges. A careful writer avoids its use as much as possible. Also, in that
chapter awater hose model is used to describe an open circuit. Whileitisjust an
analogy and therefore not technically wrong, it will leave the students with a
mental picture of electrons spewing out into the air at the point where the circuit
Is broken. A frequent problem in the motion chaptersis the incorrect implication
of cause and effect. For example, consider the statement “acceleration is a change
In velocity that results from speeding up, slowing down or changing direction,”
which occurs on page 43. Speeding up isachangein velocity — it doesn’t cause a
changein velocity. Later in the same page, we find the statement that
“acceleration caused by motion in acircleis called centripetal acceleration.”

The pedagogical material in the text is not much better than the reading material.
The questions provided are often poorly worded, address material not covered, or
require an answer that is parroted back from the text but certainly not understood.
An example of the latter is the question in Chapter 2 that asks, “What is space-
time?’ Students can surely repeat the one sentence definition given in the text, but
they will have learned nothing. On page 213, radiation is expected as an answer
to an in-text question, but radiation is not introduced for another two pages.
Likewise in the Check Y our Understanding section on page 430, students are
asked to explain how arainbow is produced, but they have not been told that
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different amounts of refraction occur for different wavelengths so they can't
possibly explain this. The statement of atrue/false question says, “A prism
separates white light into colors.” Thisislisted astrue, and it is; however, the
light could be any combination of colors not just white.

Thistext has far too few activitiesin it. Thereisone maor activity and usualy a
couple of very short ones per chapter. In no case would we consider the major
activity provided to be the best activity that could have been done for that set of
material. Middle school students should be experiencing investigative science at
least every other class period. In order to do this, teachers will haveto bringin
many outside activities not in the book. While there is nothing inherently wrong
with this, few teachers have the time or inclination to do it nor do most have the
background for accomplishing this. Thus, students are much more likely to have
an appropriately hands-on science class if the activities are included in their
textbook.

The pedagogical materials provided for the teachers are inadequate in a number of
ways. Most importantly, many, many answers to the questions in the student text
are incorrect. For instance, on page 41, the numerical answer to the Skill Builder
guestion iswrong. There are some problems in the way the question is asked, but
no possible interpretation of the question could make this the correct answer. In
the chapter on light and color, students are given a picture of a spectrum produced
by a prism and ask to list the colors they see. The answer provided for the teacher
Isapat ROY GBIV, but one would be very hard pressed to see anything other than
red, yellow, green, and blue. Many other examples are provided in the detailed
materials, which follow. Secondly, thereis no content information for teachers
with weak science backgrounds. Aslong as we have teachers who were trained
as generalists teaching middle school science, thiswill be a serious omission —
particularly when the student text is so poorly written.

In general many more ideas on special projects and connections to other fields are

provided than any teacher will ever be able do and most of them are not
particularly exciting. Itisasif they had to have something to fit in that box for
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that chapter so they came up with something to fill the space. It would have been
much better to have fewer and better ones. At the beginning of each chapter are
suggestions for teaching strategies for gifted, at-risk and limited English
proficiency students. The suggestions for the latter two almost always focus on
definitions and condensing the main points of the chapter in afew sentencesto be
used as study aids. This may help these students pass the test, but it certainly
won't help them learn science. The instruction for these students should be even
more hands-on than the “regular” instruction. Each chapter also beginswith a
section entitled “Directed Inquiry”. Thisturns out to be a series of questions the
teacher isto ask the students about a photograph. This bears little relation to
scientific inquiry. It isalso apparent that the authors of these materials do not
know what “operational definition” meansin science. They haveincluded it in
their process skillslist asit should be, but apparently they think it means giving
everyday examples of a concept. Both these errors arise out of trying to include
every possible educationa buzzword in the book. “Inquiry” is hot so we have to
haveit. Likewise, if itison the process skill list, we have to show that we are
teaching it —even if we don’'t know what it means. Publishers should not feel that
every possible educational innovation hasto be in every chapter. They should
Indeed be up on the latest in pedagogical techniques, but they should pick afew
and do them well, not try to do them all and as aresult do them poorly. The one
positive point here is that the concept maps are actually good.

We include alist of things found particularly well done, but thelist is
unfortunately short.

In summary, no student will increase his or her understanding of science by using
thistext. At best they will memorize some facts and at worst they will become
convinced that they are not capable of understanding science.

As middle school usually includes sixth grade, we looked at the Addison-Wesley
Destinations in Science sixth grade book (c1995). In contrast to the Science
Insights book, it was quite good. There were some errors such as the ubiquitous
drawing of moleculesin solids, liquids and gases which makes it looks like the
density of the liquid is midway between that of the solid and gas, but the serious
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errorswere very few in number. There wasllittle unclear text. A number of
experiments are included in the text and for the most part they are good ones. The
answers in the teacher’s material were for the most part correct. There was some
background science for the teachers, although not enough. The Teacher’s Edition
tells the teacher what major related points students should remember from earlier
grades (assuming they used the Destinations in Science series, of course). The
teaching tips are good and contain little educational jargon. A section in each
chapter discusses why students need to study that particular topic. In short, the
physical science sections of this book were much better and could be
recommended to teachers.

Major Errors and Omissions

Page

11 Table 1.2 gives Sl unit of mass as gram rather than kilogram. It is,
however, correct in the text on page 13.

40 Fig. 2.9 shows a speed versus time graph. The text refersto it as

position versus time and asks the reader to compare it to a previous
position versus time graph. The remainder of the paragraph discusses a
position versus time graph for constant acceleration, which is
apparently, what 2.9 was supposed to be. It isnot ssmply a matter of the
axis label being wrong because what is shown in 2.9 is a segmented
graph not a smooth curve.

40 Does not mention average acceleration. They have speed versus time
graphs for which they could easily have connected acceleration to the
slope of the linein each section, but it isn't done. The Teacher Edition
Math Connection does talk about slope but only suggests that it be
applied to a constant speed graph.
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41

The Skill Builder exerciseisterrible. Students are asked to “apply the
acceleration formulato calculate the acceleration at 4 seconds’ from
distance versustime data. The only information they have about
acceleration isits definition as change in velocity divided by changein
time. They are also asked to use the distance versus time information to
make a graph showing acceleration. They are expected to find average
velocity for each second and plot it, but thisis quite aleap from the
information in the text. The one numerical calculation shown in the
teacher’s materials is incorrect.

43 and
50

“...an acceleration is a change in velocity that results from speeding up,
slowing down, or changing direction.” Cause and effect are backwards
here. It isaforce that produces acceleration that is seen asachangein
velocity. Also, acceleration is not changein velocity it ischangein
velocity per unit time. Continuing in the same paragraph, the statement
Is made that “acceleration caused by motionin acircleis called
centripetal acceleration”. Again, motionin acircleis accelerated
motion.

Life-science link talks about the force necessary to slow a person down
from 50km/h in a car accident with no reference to atime interval.
Omission of atimeinterval is contrary to what students have learned
about acceleration. Also, it misses the opportunity to talk about how air
bags work by increasing the amount of time over which the velocity
changes. Then usesarule of thumb that allows you to calculate the
necessary force based on your weight. Thiswill tend to foster the idea
that force is related to weight rather than mass.

5l

Fill in the blank question: The distance traveled in a certain amount of
timeiscalled . The TE saysthe correct answer is speed, but
if | travel 10min 2smy speed isnot 10m. Evenif the time were one
second, the speed still would not be 10m. A distance cannot equal
Speed.

56

“Since the force of gravity 1s9.8 m/s?, ..” and this after they have just

said force is measured in newtons
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60

The Skills Warmup asks students to consider an arm wrestling situation
in which neither person can bring down the other’'sarm. Students are
asked what they can infer about the forces. Most students will answer
the two people are exerting equal forces on one another. Thisisin fact
true by Newton’s third law, but has nothing to do with the fact that the
arms are not moving. It isno wonder that students have trouble with
Newton's third law when examples like this lead them to believe that
the forces are only equal because at present thereisa stalemate. The
answer given in the teacher’s material says that because these two forces
are equal and opposite thereis no motion. Thisiswrong. The force
person A exerts on person B does not affect person A’s motion. The
book has completely ignored the forces between the person and the
table that are very important here.

60

Newton'sfirst law is stated incorrectly: “...an object in motion will
remain in motion unless acted upon by an outside force.” It should say,
“will remain in motion at constant velocity.” Thisisavery serious error,
as students will commit thisto memory for life.

61

“Friction works in the opposite direction to the force of motion.” There
IS no such thing as aforce of motion.

64

Activity in Skills Warmup does not control variables and ignoresit.
Says along pencil will roll down aramp more slowly than a short one
because greater surface area gives more friction, but it ignores the
difference in mass between the pencils. Thisis particular egregious
when they are about to introduce Newton’s second law.

76

Text states that the acceleration of gravity on the Moon is 1/6 that on the
Earth because the mass of the Moon is 1/6 the Earth’s mass. First, the
mass of the Moon is about 1/80 of the Earth’s not 1/6. Second, they
have totally ignored the fact that the acceleration due to gravitation is
also related to the radius of the body.

79 and
81

Page 73 correctly lists the four fundamental forces. In the chapter
review and in the answer to Check and Explain question 1, they are

listed incorrectly.
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81

Check your vocabulary - fill in the blank question: “When your body is
at rest, you have " Expected answer isinertia, whichisindeed a
true statement, but it implies that you don't have inertiaif you are
moving.

91- 93

Several timesit is stated that the buoyant force on afloating object is

greater than itsweight. Pictures shown with this label show an object in
equilibrium. This might be OK as an introductory statement if they
clarified what was meant later, but they don’t. They never talk about
how much of an object is above the water when floating in terms of the
buoyant force. They do mention it a the very end of the section in
terms of density difference, but thisisinadequate — particularly given
the incorrect statements about the relation between buoyant force and
weight.

91 and
103

“The force gravity exerts on an object is equal to the object’s weight.”
Sounds like these are two different forces that happen to be equal in this
case. Sentence should say, “The property of an object that we call
weight is the magnitude of the gravitational force that the Earth exerts
on the object.” Or better yet, be omitted, as students should already
know this.

98

The discussion of Bernoulli’s principle states that the air moves faster
over the top of wing in order to arrive at the back end at the same time
as the air that went under the wing. Thisis nonsense.

107

Text implies that the force you exert on the floor does work which
moves you forward. More nonsense.

112

A frequent error in the entire book isto say an object is aforce rather
than exerts aforce. Anexampleisin the discussion of opening a paint
can lid with a screwdriver in the section on levers. The statement is
made that the lid is the resistance force.

123

Gets the definition of heat correct unlike later in the book (see notere
page 209 below). However, the term heat energy is then used on the

next page to mean thermal energy.
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130

The science literature connection is a story about a boy that can travel in
the 4t dimension. While there is much science that can be learned from
science fiction, this particular story istotally inappropriate. Thereisno
science accessible to middle school students to be learned here. The
text clams that it explores frames of reference but it does not. In the
critical thinking section students are asked how frames of reference
might differ in 2-D, 3-D, and 4-D space. The answer givenis

nonsense. Asfar aswe are concerned, having this story in a science
book just gives credence to the new age nonsense such as energy auras
that students are bombarded with outside of school.

140

Typical incorrect picture illustrating the difference in solids, liquids, and
gases. Shows density of liquid as much closer to the gas than the solid.
On page 146, students are asked to draw diagrams showing the spacing
of particlesin asolid, liquid, and gas. Their drawingswill certainly be
incorrect since the ones in the text are.

145

“At very high temperatures, over 1,000,000 ° C, gas particles break

down, forming a plasma phase.” There is no mention of charged ions or
dissociated electrons. This sentence could just as well mean that the
nucleus comes apart into its constituent protons and neutrons. While the
original definition of plasmawas a gas in which all atoms were ionized,
the term has come to be used for any gas in which a sufficient number
of atoms are ionized for electricity to be easily conducted through the
gas. Inthisuse of the word, the gasinside a fluorescent light isa
plasma, which makes problematic the text’'s statement that no solid
substance can contain aplasma. The Teacher’s material doesin fact
talk about fluorescent and neon lights as plasmas. Thereis no reason to
bring up plasmas here. Most college thermodynamics books don’'t even
discuss plasmas. If plasmas arise later in the context of stars or attempts
to create fusion in the laboratory, then a simple statement can be made
that a gas in which many atoms are ionized behaves so differently from

neutral gases that they are given a special name.
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160

“Strong force actually gets larger as the distance between the particles
Increases.” While this statement is true over avery limited distance
range, no mention is made of the limitation. The statement makes no
contribution to the paragraph and should have been omitted.

209 and
227

Paragraph defining heat energy islessthan perfect. a) givesthe
Impression that heat and heat energy are different. b) states “Energy that
Is transferred from one substance to another is called heat energy.”
\While the next sentence does go on to say that heat flows between
objects that have different temperatures, students will take the first
sentence as a stand-alone definition of heat energy. Infact, in the
chapter review this definition is repeated with no referenceto a
temperature difference. Thiswould make the energy transferred when a
person compresses a spring, heat energy.

210 and
227

Absolute zero is defined as the temperature where molecules are so cold
they don't move. Thisisincorrect. At 0K atoms have their lowest
possible kinetic energy but it isnot zero. Also, the fact that this
temperature is not attainable in the laboratory should be mentioned and
isn't. Thiserror isrepeated in the end-of-chapter Check Y our

\/ ocabulary section.

215

Defines radiation incorrectly asinfrared only. Later statesthat all rays
from the Sun are radiant energy that would imply the Sun only emits
infrared.

227 and
228

In Concept Summary and answers to Check Y our Knowledge questions,
that you know “energy” has been transferred if thereisachangein
temperature of a substance. The phrase “or a phase change has

occurred”’ should be included.
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260 and
266

In an activity on the force between charged objects, students are asked
to observe the attraction between a charged balloon and an uncharged
cotton ball. Thereis no information whatsoever in the text that would
allow them to be able to correctly explain their observations. Thisisa
major omission. Even if thiswere not a specific part of this activity,
students would certainly notice the balloons being attracted to other
objects such astheir hands. Thus, providing this explanation is
extremely important. Later on students are asked to bend a stream of
water with acharged comb. Why do it when you aren’t going to explain
what causes it?

267,270
and 283

“The difference in the charges at each end of the wireis called potential
difference, or voltage.” Thisisanonsensical statement. Later, voltage
is defined as “the amount of energy available to move charges.” Thisis
also incorrect. If one were talking about a battery, then the statement
that voltage is proportional to the amount of energy available to move
charges would be acceptable. However, as ageneral statement thisis
also unacceptable.

Ch.11 |Usestheword electricity with random meanings. In one sentence it
means energy, in the next it may mean electric current, and elsewhere,
electric charge.

270 Uses the term “flow rate of electric current”. Electric current isitself a
rate. It does not have aflow rate.

283 “Resistance is the force opposing the flow of electrons.” Electrical
resistanceis not aforce.

290 Refers to the magnetic pole located in the Arctic as the Earth’'s magnetic

north pole when it isreally the magnetic south pole.
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294

Fig. 12.9 correctly shows the direction of a magnetic field produced by
acurrent in awire. However, the current is shown leaving the positive
terminal of the battery. In the earlier chapter on electricity only electron
current was discussed not conventional current, so the current was
always shown leaving the negative end of the battery. We might be
willing to let this go saying that not many students will notice the
difference. However, in Fig. 12.10 the current is again shown leaving
the positive end of the battery but thistime it is actually labeled as flow
of electrons!

302

The statement is made that a generator changes magnetic energy into
electric energy. If thiswere true, the permanent magnets would
continually get weaker. Inthe chapter review, it is correctly stated that
generators turn mechanical energy into electric energy.

336

The term *heat wave” is used. Judging from terminology elsewherein
the book, they mean infrared radiation. However, heat waveisnot a
term used by scientists; it does not make any sense in terms of the
definition they have given for heat; and the only meaning the term has
for studentsis several days of unusually warm weather.

343

“Even though compressions are not the same as crests, they correspond
to one another. Compressions and crests both indicate the amount of
energy in awave. Rarefactions and troughs also correspond to each
other. They indicate the lowest energy.” The three sentences are fine.
The last is nonsense.

441

Statement is made that only high-frequency light, such asviolet light,
will supply enough energy to release electrons from metals and that red

light does not have enough energy. Thisisclearly untrue. Green light
can release electrons from sodium and even red light can release
electrons from potassium. No mention is made of the fact that how
much energy is needed depends on the type of metal
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565 In talking about radioactive elements, the statement is made that
Scientists can create elements that never existed before. How would we
know that they have never existed? They may well have existed, but
since decayed into some other element. At best one can say that they no
longer seem to exist in nature on Earth.

568 Talks about half-life, but there is no discussion of the randomness of the
process. Studentswill be left asking, “How do the atoms know when it
istheir turn to decay?’

571 Have a picture showing the reaction n + U235 _, Bal4l + Kr9 +2n which
doesn’'t balance.
573 “Great amounts of heat are given off during fusion.” Again, we have an

incorrect use of the word heat. Both in terms of its correct definition
and the book’s use of it to also mean infrared radiation. The energy
produced in the fusion process is gamma radiation not infrared.

573 “Unlike fission, fusion doesn’'t happen spontaneously.” Then how are
the fusion reactions in the Sun happening? The sentence could be
corrected by adding, “at temperatures usually found on Earth.”

At this point we fedl that it would not be worthwhile adding eight pages of “Lesser
Errors and Confusing Statements.” Obviously, NOT RECOMMENDED.

Science Links, South-Western Educational Publishing (Everyday Learning
Corporation) 1998

Science Linksis a one-year multimedia curriculum of integrated science designed
for ninth-grade (or bright eighth-grade) students. In addition to a student textbook
for each module, there is a Teacher Edition that contains suggestions for
conducting and scoring tests and lab exercises, supplementary readings, class
activities, suggested classroom procedures, and a series of videodisks and
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videotapes. Thetext material iscontained in a 14 volume set of booklets of 88
pages each covering all the sciences that can be used in any order. Theformat is
both convenient and interesting.

Volume 2: WILDFIRE! A Study of Heat and Oxidation is an interesting module.
There are indeed a number of physical, chemical, biological, and ecological
ramifications of afire. During my lifetime (HPL) the understanding of these
things has changed. When | first went to Montana as a kid there were forest fires
being fought assiduously and nowadays some forest fires are intentionally
allowed to burn. It turns out that on occasion frequent brush burning fires are
good for the forest. The policy in the national parks has changed to encompass
thisidea. The unifying feature of the wildfireisagood idea. Wildfire was quite
good, and the number of errors was nowhere near the number in other books at
thislevel.

However, Volume 3: MOTION COMMOTION A Study of Forces and
Movement is not as neatly tied together and it breaks down frequently. On pages
70 and 71 students do a number of experiments to see what deformations happen
to various objects in a can crusher with varying pressures caused by hanging a
bucket on the can crusher's handle. Weights (bricks with a maximum mass of 25
kg) are added to the bucket. The can crusher pictured has been drawn by
someone Who has not seen one. A can crusher is a neat tool, and the compound
levers enable even the weakest of us to crush cans without injury. It'sinstructive
for studentsto seeitsleversin action. Hanging weights on its handle will require
computations to determine weight on the sample and including friction in areal
machine will prove a serious problem.

On page T3.67a(“T” refers to pages in the Teacher’s Manual) the teacher istold
about the samples to use in the can crusher experiment. These thicknesses can't
possibly be right. Any conclusion, interpolation, or supposed understanding from
these numbers will not hold water. As a simple experiment one could call Coca-
Colaat 1-800-438-2653 and ask for the appropriate data. Then make atable of
the thicknesses for different drinks. Then do the same for Campbell’s Pork and
Beans. Call Campbell's at 1-800-232-6736. Best of al, get the students to make
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their own measurements.

Illustrations and teacher wraparounds appear to be add-ons after the student text
was done.

Page T3-2 uses “fluid”, but afluid could be agas or aliquid and since fluids are
not very compressible their use in a vehicle suspension system would not be
effective. Also “If everything isin motion” then it isimpossible to have afixed
point anywhere.

Page T3-101 includes this incorrect sentence, "Skin is not a good conductor
because the moisturein it allows the current to pass through more easily."

Science Linksis economical in the variety of itsillustrations. A Hydroponics
Grower on page 9, in Volume 1 has an orange hard hat and ayellow and black
checked shirt. The sameillustration is used for an archeologist, awildlife
manager, afood scientist, an oil refinery worker, aforest manager, a soil-
conservation agent, amineral prospector, awildlife biologist, a plant breeder, a
cattle breeder, a coastal resource manager, a horticulturist, an economic
entomologist, apark ranger, a veterinary technician, an aguaculturist, agem
cutter, agoldsmith, a hydrologist, arange conservationist, an aguaculture
technician, afarm operator, an agronomist, a marine biologist, and commercial
fishers (sic). These are all the same guy! Have you ever seen a goldsmith
wearing ahard hat? There are lots of other Career Links that have multiple
repeated pictures calling attention to totally inappropriate careers. The publisher
apparently saves quite a bit of money by repeating pictures. South-Western
Educational Publishing was adivision of Thomson Learning, at 1 800-824-5179.
www.swep.com was the Internet address. They may now be Everyday Learning
Corporation located at http://www.everydaylearning.com/sciencelinks/ The

Agency for Instructional Technology isat 1 800 457-4509

The Periodic Table of the elements lists 94 elements on page 1.25. Technetium
and francium are identified as man-made. Thisis simpler than the way the table
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IS presented in other texts and more appropriate for this level.

Page 3.27 explains the operation of a speedometer: “Forceis applied to the short
arm by one of the car'swheels. Thislong arm extends from the wheel to the tip of
the needle on the speedometer gauge. The faster the wheel spins, the more the tip
of the needle moves. The large wheel and tire may spin many times per second,
but the needle moves only atiny distance across the face of the speedometer. The
Input force is much greater than the output force."

Page 3.42 shows an unlikely screw jack.

Page 3.70 shows an unlikely can crusher. The teacher’s edition has students
crushing aluminum cans with very large wall thicknesses.

Page T 3.94 tells about the screwdriver with a3 cm tip and a 24 cm handle, used
as an example of alever to open a paint can.

Page T 3 47 has the Coriolis effect and the airplane traveling from Atlantato Los
Angelesto Chicago. The most westerly route is most efficient as the Earth turns
toward the east. The clockwise route is most efficient because of the Coriolis
effect. Students are to modify the plane to burn hydrogen fuel to make it more
efficient (How will they carry the tanks?) and they are to modify the propellersto
a steeper pitch (Notwithstanding that the usual pitch of the propeller is computed
to permit most efficient use of the engine's power curve).

Page T-3.12 "Preparing Materials': "Screw in two hooks, one in the middle of the
side with the smallest surface area and the other in the middle of the side with the
largest surface area.” The illustration on the same page (Figure 3) shows a hook
In the middle of a side with the smallest surface area but the other hook is shown
centered near the edge of the block rather than in the middle of the surface.

Page T-3.12 "Preparing Materials': "The percentage of stretch (of a rubber band)
will indicate the measurement of force." Unlike a spring scale, the stretching of a
rubber band is not linear with respect to an applied force. Any quantitative data
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obtained using stretched rubber bands will be meaningless unless the individual
rubber bands are calibrated, in advance, using aspring scale. It is strongly
recommended that an experiment dealing with stretching rubber bands be carried
out in reverse to ensure that the band comes back to the same length with which it
started.

Page T-3.15: (Note: thiserror isVERY BAD and will certainly lead to
misconceptions.) Question 2 asks, "Explain why a block with a small surface area
passing over arough surface will have more friction than a block with alarge
surface passing over asmooth surface." The answer to Question 2 states, "The
surface area of the block does not influence the friction, but the roughness of the
surface does. Because the block with a small surface is passing over arough
surface, it will experience more friction." The question failsto indicate that the
block with the small surface area and the one with the large surface area must be
egual in weight so the normal forces that press the blocks against the respective
surfaces are the same. The answer that is given implies that the contact area
between two surfaces never affects friction forces. In fact the incorrect
implication is reinforced at the top of page T-3.18 that states unequivocally,
"Frictional forceis caused by surface roughness and is proportional to the force
pushing two surfaces together. Surface area does not affect friction."

Page T-3.18 (Near bottom of column 1): "Would a heavy person be more or less
likely than alight one to dlip on anicy sidewalk? Why do you think so?' Based
on the lesson given in this module, students might give the incorrect response that
alight person islesslikely to slip on an icy sidewalk because of the weaker
normal force that is acting between the person's shoes and the sidewalk.

However, the heavier person's pressure on the ice would tend to melt the ice faster
making it more slippery.

Page T-3.21 (Investigation 3): The student is instructed to use spring scales to
measure forces applied to the ends of a meter stick that is supported by afulcrum
at the 20 cm mark. The weight of the meter stick itself isignored in the
Investigation. The hardwood meter sticks that are specified for this investigation
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weigh dlightly more than a newton each. Thus, if the specified force of only 1
newton were applied to the end of the input arm of the meter stick it would
partially balance the weight of the meter stick itself and produce approximately
half the expected force at the end the output arm.

Page T-3.37 (On Y our Own) Question 2: "If you fill asink with water and then
open the drain, the water will swirl asit goes down thedrain. If you did thisin
Canada, in which direction would the water swirl, clockwise or
counterclockwise? What if you were in Australia - which way would it swirl
there? What is responsible for the direction of the swirls?' The answer given at
the bottom of the page states: "In Canada, the water would swirl clockwise. In
Australiathe water would swirl counterclockwise. The Coriolisforceis
responsible for the direction in which the water swirls." The misconception that
Coriolisisresponsible for swirling water directions in sinks apparently still exists
In the minds of some teachers (perhaps reinforced by “The X-Files?’ It has been
proven many times that it is the configuration of the sink or toilet bowl determines
the swirling direction. The Coriolis effect (not aforce) isonly observed in large
areas of the atmosphere and oceans of the Earth. It is never observed in sinks.

Overall assessment of Module 3: This module has been organized into four
sections, each include one, two, or three major topics that are usually associated
with courses in Biology, Chemistry, Physics, or Earth/space science. According
to the Time Frame given on page T-3.vii of thismodule, al of the required
readings, class discussions, lab activities, review of assigned homework,
Individual and group research, tests and assessments and other activities can be
completed in 18 class periods of 45 minutes each. Based on my (HHG) eight
years of experience teaching ninth grade science and thirty additional years
teaching physics and earth science in high schools, | feel that it is extremely
difficult for students to learn so much material and complete many of the
activities suggested in so short atime.

Volume 4 CURRENT THOUGHTS: A Study of Electricity and Magnetism

Page T 4-91 has the teacher (who has been explaining binary code) ask students,
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"Which of the following is another example of an "on-off" code?' The choices
areamong: a) Braille b) Morse code, and ¢) handwriting. And the answer is
"b." However, Brailleisvery specifically abinary code. Instead of the 8 switch
(= 8"hits") byte of computer codes, the Braille code uses a6 dot cell (similar to
the sixes on dominoes or dice - two vertical rows of 3 dots each), and as Roger, a
blind acquaintance who reads and teaches Braille points out, "The dots are there
or they ain’t!"

Prentice-Hall messes up the binary system too; saying 9 is coded as 00111001 and 17 is coded as
00010001 (pages 576 and 577 EXPLORING PHY SICAL SCIENCE). What is not stated is that
the first example is from a commonly used computer language in which the first four characters
identify the next four asadigit. Also not stated is that the second example is how 17 would be
coded in binary notation if you were required to use 8 places. The zeroesto the left of the first one
would be ignored. (In current base ten numbering 17 means seventeen. There'saonein the tens
column and a7 in the ones column. 017 means the same - there's a zero in the hundreds column, a
one in the tens column and a 7 in the ones column.)

Student illustration caption tells why birds aren't zapped when they wander on to
a high voltage wire. Page 4-29 saysit's because, "The bird's clawswould bein
contact with only a small portion of the wire, and so there would be no difference
In voltage on itslegs. Therefore, current would not flow through the bird."
Nonsense.

Page 4.49 has students light up an incandescent light bulb by moving a magnet
back and forth inside a coil of wire which has had its ends fastened to the bulb's
fixture. It'simportant that students be able to carry out such an experiment. In
order to do that we need more specifications on length, number of turns, etc. The
previous experiment also needs more specific information.

Volume6 IT'SIN THE FAMILY: A study of Heredity

Page 6.77 has a group of 8 sheep, which proves on closer examination to be a
special effect by repeating sheep #1 3 times and then flopping these first four
sheep to make the next four sheep. (An example of cloning?) Theresult isthat 4
sheep are backlit by one Sun and the other 4 sheep are backlit by another Sun.
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Because thisis a science book students should be alerted to such image
manipulation.

Volume 7 Making Waves:. A study of Light and Sound

The canoe material on pages 7.20 and 7.21 is preposterous. | (HPL) would be
happy to take any of my brothers and compete with the writer and any other
person of the writer's choosing. The reason pairs of canoeists paddle on opposite
sides and generally in synch isthat the side of the canoe that gets the power will
move ahead. If both paddlers paddle on the right, the right side of the canoe will
move ahead, forcing the canoe to turn left. Each paddler's stroke start (while the
paddleistilted ahead and starts to move down) has a component that tends to lift
the canoe on that side. If thereis an analogous lift on the opposite side the canoe
will retain its vertical integrity. In mid stroke while the paddlie is nearly vertical,
there is only horizontal motion. At the end of the stroke, as the paddleis pulled
up, there may be some vertical component which pulls the canoe down into the
water on the paddled side. Again, if that force is balanced by the other paddier on
the opposite side of the canoe, it will retain its vertical integrity. Should it not
retain its vertical integrity, it will tip.

Page 7.43 explains elephant communication "that human ears cannot detect” in
vocal infrasound, defined as "very low in pitch - about 400 HZ". There are 47
notes on my (HPL) piano lower than 400 Hz, and there are 41 higher. 400 Hz is
about one and a half semi-tones |lower than the oboe's tuning A-440.

Page 7.60's right hand prism bends the red light the wrong direction as it enters
the prism. Aslight of any color goes from air to a more dense medium, it is
ALWAY S refracted toward the normal. Therest of the illustration could not be
duplicated in an experiment. It would be so much simpler to make a drawing
while observing light impinging on a prism!

Volume 11 Going for the Gold: A Study of Precious Metals and Gems

Page 11.35's prism illustration is difficult to duplicate or explain without
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reflection along the bottom of the prism (bottom of the prism asillustrated). No
such reflection isdiscussed. Therefore what has happened is that thisillustration
(which is described as presenting refraction) has bent the light in the wrong
direction. Dispersion is not mentioned until later and then not sufficiently to
describe what is taking place.

Page 11.36 has lost some of the text from the figure. Even so the diagram says
nothing about the properties of the media or where the angles are measured from.

Volume 14 Liquid World: A Study of Oceans and Ocean Life

Page 14.11 draws the equator north of the Gulf of Mexico - approximately
through Tallahassee. Presumably thisis another incidence of the Coriolis effect.
Did you know that the Coriolis effect causes the northeast trade winds that
basically sweep toward the southwest from the Horse L atitudes of southern
Canada?

There are 24 “authors’ of SCIENCE LINKS and four “assessment writers.” There
are, however, no assessment writers credited in volumes 11, 12, 13, or 14.

Some of the early volumes are excellent. The quality does not persist through the
final volumes (even the index has multiple errors) where we found that editorial
people did the work. That a name is on a given volume does not mean the listed
author made a contribution to that book (although in the early books that is more
apt to be the case).

There is no program to correct errors. Earlier printings and editions of Prentice-
Hall's EPS p. 662, and PHS, Vol. R p. 86, and SE, Vol. O p. 118 had prisms
bending light in two directions. Some of it was bent the way Isaac Newton
described, and some of it was bent away from the prism's base in the opposite
direction. Later printings within most recent PH editions (1999 and 2000) replace
those errors, and there are fixes on the web (though it's still not quite right).
SCIENCE LINKS on the other hand (Vol. 7 p. 60) has a prism refracting light in
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the wrong way (along with other improbable implications) and will wait for the
next edition to fix it.

SCIENCE LINKS hasaglobeillustrated in Vol. 14, p. 11, and the equator goes
through Tucson, Texas and Tallahassee. They'll wait for the next edition to fix it.

Integrated Science, Carolina Academic Press, 2000 (and others)

Arguably North Carolina's most famous view is that of the Cape Hatteras
Lighthouse. In the 1990 edition they flopped a photo L/R of it on the back cover
of Book Two. In 1995 it is properly shown on the front cover of Book One. In
2000 (the year the lighthouse reopened to the public after moving it away from
the surf line) it is again flopped L/R on the front cover of Book One, PATTERNS
AND CYCLES, North Carolinas 6th grade text. Imagine how reliable the
scienceisgoing to be! The source of the photosis not shown. NATIONAL
GEOGRAPHIC May 2000 gets this right.

| (HPL) asked to talk to someone about errors, and on May 16th (2000) they said
that they'd have an author talk to me. It's July now. They said that thereisaweb
site for corrections that are posted each August but | haven't found it yet. CAP's
page for INTEGRATED SCIENCE is http://www.sci2k.com/

Book One on page 111 and Book Two on pages 54-55 both include periodic
tables of the elements. The 1990 book lists 107 elements and pledges allegiance
to IUPAC in referring to elements 104 through 107. 1990 on p. 51 has an
alternative table showing 103 elements. Enigmatically hydrogen is discussed as
an akali metal on page 46 and as anon-metal on p. 48. Perhaps that's because
each periodic table in the 1990 book lists hydrogen twice - once on the top-most
left and again next to helium on the far right on the top row. The 1995 book
(presumably more up-to-date) lists 106 elements (lost one!), and also uses the
|UPAC names for elements 104 through 106. More progress is made in that the
doubled hydrogen isgone. The rest of the world, which has been ADDING
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elements at an irresponsible rate, does not match North Carolina's progress over
those five years. #107 was synthesized in 1981 (per multiple sources including
TIME ALMANAC 2000), and #108 in 1983. North Carolina should be really
careful in selecting new books. There were 115 elements known in 1999.

INTERACTIONS AND LIMITS, 2000, ISBN 0-89089-778-6 lists 112 elements
on periodic table on pages 186-187. Thereis anote that says, "Element names
conform to the current usage of the International Union of Pure and Applied
Chemistry at the date of publication." Page 181 says, "Scientists are now
experimenting to create - anew element 114." From this evidence it becomes
apparent that this material was written before element 114 was synthesized in
January 1999. None of those tables were ever true in those copyright years. 109
was true from 1983 to 1994. There were briefly 112 in the mid '90s, but numbers
114, 116 and 118 were synthesized in 1999. This sort of thingisarisk to all
publishers who inflate their copyright dates and are behind on their knowledge. A
paragraph about the dynamic changes would be much more instructive.

None of this, of course, is an important physics consideration! At thislevel it
would be best to simply present the table with established elements and some note
about the possibility of additional e ements being produced in the laboratory. A
few comments on whether the element isa solid, liquid, or gas at room
temperature would also be appropriate. Boiling points, freezing points, densities,
color, hardness, and other macroscopic properties would be much more
Interesting to Middle School students. To use a supposedly up-to-date Periodic
Table asaselling point is ridiculous.

CAP does not print teacher editions. There'sa CD ROM that goes to the teacher
upon adoption. It was not reviewed. Carolina Academic Presss INTEGRATED
SCIENCE is athree-volume set, published in editions at 5-year intervals. The set
Isintended for Middle School, grades 6 - 8.

Book Two, copyright 1990, ISBN 0-89089-360-8, has a prism that disperses
white light into a spectrum in an impossible way on page 169. In fact, what this
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prism would do (aligned this way) would be to reflect light off its horizontal base
exactly like a plane mirror placed where the prism'sbaseis. Theincident light is
perpendicular to the one slanted plane of the prism, and the outgoing light is
perpendicular to the other slanted plane.

Book One, copyright 1995, ISBN 0-89089-590-2 has a much better
prism/spectrum on p. 465, but still wrong. It aso offers more information on the
electromagnetic spectrum on page 332, where it shows a spectrum of the Sun's
radiation. The gammaradiation is graphed as some sort of oscillation impossibly
reversing itself. Also, the ultraviolet portion of the spectrum is shown next to the
red end of the visible spectrum, and the infrared is shown next to the violet. This
can only be ascribed to ignorance or carelessness on the part of whoever prepared
thisillustration. It'sthe visible light part of the spectrum that is backward. The
wavelengths should be radically different and they are not. By 2000, PATTERNS
AND CYCLES, p. 96, the funny gamma oscillation has been altered into a
plausible sine wave but the ultraviolet remains by the red and the infrared remains
by the violet.

PATTERNS AND CY CLES, copyright 2000, ISBN 0-89089-775-1 fixes this
spectrum on page 96 so each identified frequency hasits own different
wavelength. All the waves are now more traditional sine waves. However, the
ultraviolet and shorter waves are still on the red side of the visible spectrum and
the infrared and longer waves are on the violet side. On page 306 X-rays are
described as having the shortest wavel engths even though on page 303, it is clear
that gammarays do. The prism on page 211and page 323 has been improved, but
Is still wrongly depicted. Speed and frequency are equated on page 303. Thereis
still some work to be done here.

In Book One, page 344, the eclipse explanation shows the Moon's umbra with an
Impossible geometry in relation to the Sun. The umbra comes to a vanishing

point just before it touches the Earth. No shadow touches the Earth. No shadow -
no eclipse. PATTERNS AND CYCLES, 2000, ISBN 0-89089-775-1 uses a
dightly larger version of the diagram, and again no shadow reaches the Earth.

The geometry of the lunar eclipse is abit closer to accurate, but not thereyet. The
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student is asked if he has experienced an eclipse and is to write a story about his
feelings.

Book One, 1995, flashes a number of brand names including Pepsi and V8 on p. 71, Glad-L ock
bags on p. 78, Eckerd, Revco and Kroger on p. 137 and BP on p. 447. Book Two, 1990, flashes
Pepsi on p. 51, Phillips p.76 and Arby's on p.128, Kawasaki on p.134 and Slinky on p. 137. There
are afew cultural universalsin children’s brains, and Oreos might be one. Maybe Oreos might be
agood linear measuring unit. PATTERNS AND CY CLES 2000 lists Casio on p. 24, Pepsi on p.
73, Juicy Juice on p. 74, Pledge, Keebler and Wesson oil on p. 79. INTERACTIONS AND
LIMITS 2000 lists Coke and Canada Dry on p. 12, Pepsi on p. 205, Wilson Athletic Equipment on
p. 355, Pall Mall on p. 374 and Drano on p.149. Students will certainly connect science with the
everyday world! Isthereisapolicy on this?

One thing that is absolutely excellent is Chapter 10 in Book One 1995 which does
everything an Integrated Science text should do for 6th graders. It coversthe
Honeybee: its life cycles, its history, its evolution, its foraging, its egg laying,
fertilization, the role of drones, etc. etc. etc., and its niche in the various
ecosystems, histories, etc. etc. Then the physical science, temperature, melting
wax, granulating honey, the honey industry, beeswax, bee pollen, propolis, etc.,
are covered. This chapter and a bee window, observable from the inside of the
classroom would cover an enormous amount of all of the disciplines involved.
Unfortunately, the bees are gone in 2000.

Some responsible, intelligent and creative people wrote the bee chapter. They
were needed for the physical science in the rest of the book.

Book One, page 12, has adiscussion of the Global Schoolhouse. What is pictured
IS a communications satellite, presumably in geosynchronous orbit, being listened
to by three satellite dishes. The satelliteis parked (as nearly as can be
determined) directly above Iceland. One dish in Brazil points slightly east of
north to focuson itssignal. A second dish in Kansas points to the northeast to the
same satellite. A third dish in Egypt points nearly north to the same satellite.

This diagram has to be changed. If the satellite isto be "tracked" by a stationary
dish that orbit must be pretty close to the Earth's equatoria plane.
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I'm (HPL) writing these brief notes on the date of the change to daylight savings
time. | was brutally awakened a full hour before my habit, forced to eat before
my system was ready for food, had to perform in a political situation (conducting
achoir) afull hour before my body was prepared to think, forced to stand and
deliver afull hour early to provide the keyboard music for a church service, and
now |'ll have to go to bed much earlier than my body's clock is prepared to
handle. Tomorrow will be nearly asinhumane. Daylight savingstimeisfar more
dramatic to a sixth grader, affecting him physically, than an eclipse. The factual
causes/reasons of/from daylight savings time involve knowledge of many of the
same phenomena. It would be much more appropriate and meaningful.

The electrical circuits on pages 198 and 199 in Book Two show electricity
flowing when the switches are open. Thisisfixed on page 330 of 2000
CONSTANCY AND CHANGE, ISBN 0-89089-781-6. The current is described
as “flowing” whereas it is the charges that flow. A “current” is “aflow of charges.”

Page 166, Book Two, labels center of curvature for convex mirror at about 3 focal
lengths from the surface of the mirror. Convex mirrors do not appear in the 2000
series. Page 155 of Book Two, 1990, has a misplaced virtual image. Thisis
redrawn but still wrong on page 312 of 2000 PATTERNS AND CYCLES. (Asis
usually done, the line from the mirror to the object is aslong in whatever system
of perspective or measurement used as the line from the mirror to the image.)

Book Two reverses the photo of alab-coated male on page 7, and Benjamin
Franklin has his buttons on backwards on p. 220. |s he known to have been |eft-
handed? Good project; perhaps he just dressed in a hurry.

Science Plus: Technology and Society Annotated Teacher’s Edition, Blue Level,
Holt, Rinehart and Winston, 1997

For a change of pace we will use this book as an illustration of what the reviewers
mean by “the busyness of the book” and the overwhelming number of topics. Our
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comments apply equally well to the other texts, just as this book is equally rife
with errors.

Thisisan integrated series. There are eight units that integrate physical, life, and
earth science. Thereis an extensive introduction in the “Owner’'s Manual” to help
the teacher understand the philosophy of the book. Thereis aso an extensive
“Assessing Student Performance.” These first pages provide a discussion about
“Guiding Principles’ of science —“Anyone can learn science”’ and “Scienceisa
natural endeavor.” Thisis common in all the latest books. Each just usesitsown
verbiage. Another aspect of this “Owner’s Manual” is the “Aims’ of the book.
Once again the same old aims that have been pushed for the last ten years are
repeated. Thereis an extensive section of constructivism. It breaks it down into
four key steps, which oversimplifies the concept. After the discussion of
constructivism there is a conceptual framework chart that displays content focus,
supporting content, thematic focus, STS, process skills, and a process skills
focus. Thereisan entire science education classin the “Owner’s Manual.” This
Istruly meant to be all things to all teachersl Next comes the “Components of
SciencePlus.” You nameit; they haveit! There are units, chapters, lessons,
Sciencelog, explorations, assessment, special features, sourcebook, and
annotations! If thiswere not enough, there are home connection, chapter
worksheets, unit worksheets, SourceBook worksheets, transparencies, Getting
Started Guides, Assessment Checklist and Rubrics, Materials Guide, Test
Generator, English, Spanish audiocassettes, Videodisc Resources, SnackDisc, and
more! After thefirst thirty-three pages, thereis still more help! The teacher is
exposed to ways to use themes in science, integrating the sciences, cross-
disciplinary connections, science, technology, and society, communication
science, journals and portfolios, concept mapping, cooperative learning, process
skills, critical thinking, environmental awareness, multicultural instruction,
meeting individual needs, materials and equipment, scienceplus, and the teacher’s
network.

The “manual” is now on page 56 and there is no science yet!
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Just as the teacher is exhausted, there is a huge section on assessing student
performance. There are the whys, the hows, and arubric for reports and
presentations, experiments, and technology projects. The teacher is now on page
64 and really doesn’t know what the book covers, just how to do it!

First impressions are very important for students. The first impression of the
student’s book is a section called “To the Student.” Thisisreally very unexciting.
The pictures are good, but the styleisreally corny. The safety sectionis
necessary and seems complete enough to meet most guidelines. Thereisa
discussion of concept mapping and an example of how to make a concept map.
Thetopics: states of matter and circulatory system will not get the student’s
Interest.

Finally, thereis some science. The eight units are “Life Processes,” “Particles,”
“Machines, Work, and Energy,” “Oceans and Climates,” “Electromagnetic
Systems,” “Sound,” “Light,” and “Continuity of Life.” There are 555 pagesin the
student’s book. With the average school year being about 180 days, thisis about
3 pages per day, everyday! This does not seem like alot of bookwork, but don’t
forget the labs, projects, integration, worksheets, and all of the other ancillaries!

Daily Lesson Plans for Unit 7 “Light”
Chapter 19 “The Nature of Light”

Day 1 - “ Introduction “ pp.422-423.

Discuss why light isimportant and what the world would be like with no light.
Give the students several minutes to brainstorm and then discuss their ideas.
Have the students read p. 423 and study the picture on pp.422-423. Show some
clear quartz and have them see how light behaves when it hits quartz crystals.
Assign pages 424-427 to read.

Day 2 - “The Nature of Light” pp.424-427. Set up Activity 1-5 for Light Brigade;
divide classinto groups of 4 for cooperative group work. Have the students do
each activity and write the answers to the questions in their ScienceLog. Give
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each group about 7 minutes to work at each station. After all students have
explored the 5 activities, discuss the activities. Thiswill take about 45 minutes.
Homework: Keep alist of al light emitting objects the students see in one day.

Day 3 - Review yesterday’swork. Discuss p.427. Complete Activity Sheet #1.
Read pp. 428-430 “Light, Heat, and Color.” Writing question: p.427 in teacher’s
edition.

Day 4 - Exploration 2 - Complete lab sheet. Once sheets are discussed and
guestions answered, turn in to teacher. Complete "A Light Quiz” and turnin.
Complete the section from page 430 in the SciencelLog. Activity sheet #2.
Homework - Read pp.431-436.

Day 5 - Discuss Activity sheet #2, do math practice worksheet p. 16 for
Integration, and start the next section. Start Exploration
Activity #3. Thiswill take 2 days.

Day 6 - Complete Exploration Activity #3.

Day 7 - Discuss the exploration activity. Discuss p.434. Student groups will
prepare the Multicultural Extensions, Environmental Focus, or Language Arts
activity (Note: Thereisno real science being learned here!) to present on Day 8.
Homework - choose one or more of the activitiesto try at home. Be sure each
student in the group picks adifferent activity. These will be presented on day 8
with the other reports.

Day 8 - Reports from integration and activities at home. Discuss
“Light and Color” on p.436. Read pp.437-441.

Day 9 - Discuss “Adding and Subtracting Color”. Complete demonstrations.

Day 10 - Review and Jeopardy
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Day 11 - Test

Notes. The book recommends that this chapter be donein 7 days. 11 days may
be pushing it if you are to integrate the materials and do most of the activities.
The exploration activities call for some equipment that some teachers will have
trouble finding or using. It would be much better to use something like the Bill
Nye video “Light and Color” for this chapter. It would also be much more
Instructive to incorporate several of the experiments from the Optical Society of
America’s Discovery Light kit. These will get the students thinking and working
with their hands, which is what we expect in a good Middle School program.
Finally, it would take at |east 15 days to adequately cover this chapter. Isit
appropriate to teach color before teaching “How Light Behaves’ which is the next
chapter where color will have to be redone?

Chapter 20, “How Light Behaves’

Day 1 - Return test and have students respond to the science log questions on
page 442. This should help understand the student’s misconceptions. Have the
students read p.443 and discuss the materials needed to make alight box. Discuss
the terms: scatters, absorbed, and transmitted.

Day 2 - Build alight box. Start the Enlightening Experiences by doing Part 1.
Keep arecord of the answers to the questions in your Sciencelog.

Day 3 - Continue with Enlightening Experiences by doing Parts 2, 3, and 4. Keep
arecord of the answers to the questions in your ScienceLog. Do Part 5 for
homework.

Day 4 - Pages 447-449. Discuss these pages and introduce the terms: transparent,
translucent, and opaque. Also discuss the questions on page 449. Havethe
students ask 3 friends, not in the class, or relatives the 3 questions on p.449.
Write down their answers.

Day 5 - Discuss what others thought about the 3 questions. Do other people have
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misconceptions? How could you help them? Do the milky water demonstration
on p.448.

Day 6 - Discuss pages 450-451. Start Exploration 2 — Pinhole Images. Assign
camera obscura for aresearch assignment. Brief report duein 2 days. Usea
rubric to show students what is expected. Use the Exploration worksheet with
this activity.

Day 7 - Complete the Exploration. Have the students develop 3 quiz questions
and answers from thislab. Discuss the lab and have the students quiz others with
their questions. Remind students that the camera obscura is due the next day.

Day 8 - Discuss Reflection (finally!). Do Exploration 3 and answer the questions
in the activity.

Day 9 - Complete the activity. Be sure students know what diffuse reflection,
Incident beam, reflected beam, and specular reflection are. Have students find out
how mirrors are made for homework.

Day 10 - Discuss how mirrors are made. Assign pages 456-459 to beread. (Here
Is color again!)

Day 11 - Discuss color noting the difference in light and paint. Start Exploration
4 - Changing colors. Integrate art and color mixing here with the art teacher.

Day 12 - Have students make color filter viewers and use them at home and keep
alist of color changes they see in objects.

Day 13 - Write the answers to the challenges on pages 460-461 in the
SciencelLog. Use Activity worksheet that goes with this.

Day 14 - Review and Jeopardy
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Day 15 - Test

This does not leave time for another Bill Nye or OSA’s Discovery Kit
experiment. We still haven't talked about images. Thisis much too late to
Introduce images. The students should have this much earlier and have it
reinforced throughout the light unit!

Chapter 21 “Light and Images’

Day 1 - Discussthe test. Have students read pp.462-463. Discuss the terms:
Image, plane mirror, real image, and virtual image. After the discussion start on
Exploration 1. Homework: Have the students find out how Leonardo daVinci
wrote his notes.

Day 2 - Discuss Leonardo’s writing style. Complete Exploration 1. Discuss
checking the facts. Have students work in groups and decide on what would
make the fact correct if it isincorrect. Discuss the difference between real and
virtual images. Homework: Have students find two symmetrical “half-words’
that become full words when reflected by amirror.

Day 3 - Use toys that use mirrors, such as Reflectoll, or a periscope and explain
how the toy demonstrates the concepts studied. Have each student show atoy and
discuss the physics of the toy.

Day 4 - Discuss convex mirrors and do Exploration 2. Write the answers to the
guestions in the Sciencel. og to be discussed the next day. Have the students |ook
at different convex mirrors and discuss of the curvature effects the field of view.

Day 5 - Discuss converging lenses and real images (lenses at last!) Do
Exploration 3. (Thisis opposite to the way OSA introduces light. Lenses are
Introduced early on to take advantage of their familiarity.) Present the students
this problem for thought: you want to start afire, but only have a magnifying
glass and paper. How do you do it? Try different paper; what happens?
SAFETY!
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Day 6 - Discuss the eye and how it works. Discuss how you see. Ask the
students: How do you see atree? Have them draw apicture. Thiswill show
many misconceptions that students still have about light.

Day 7 - Real images and concave mirror - Introduce concepts and then do
Exploration 4. Remember to write answersin your Sciencel og.

Day 8 - Complete the activity and write up. Have students research the history of
eyewear. Also have them find out how lenses help them see better.

Day 9 - Discuss findings about ancient eyewear. Demonstrate how lenses help
people see better. For a small group activity, have the students think of all uses of
concave lenses and explain them. Share these ideas with the group before the
period is over.

Day 10 - Have the students read the top of p.477. Discuss refraction and talk
about total internal reflection. Have the students do Exploration 5. After they
have filled out the Sciencel.og with answers to the questions, have them interpret
their findings using the information on page 479.

Day 11 - Bill Nye on Optics and general review.

Day 12 - Challenge your Thinking - Have teams of 2 work on these questions.
All students should write the answers in their SciencelLog. Have the class share
ideas. Have each student revise his or her answers for homework.

Day 13 - Jeopardy - review for test

Day 14 - Test on chapter.

Day 15 and Day 16 - Complete the unit with the Making the Connections

activities.
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A great deal of this material can be thrown out. Naming a phenomenon before
actually observing it is a serious mistake and it is done frequently here. It would
be much better to carry out the OSA’s experiments and have the students describe
their results. Dissecting athrowaway camera would teach some of this sciencein
a much more meaningful way. This experiment shows avery good practical use
of lenses. Thisisno way to teach light. The order isall wrong! In an effort to be
“different,” the book has totally scattered the materialsin an illogical sequence and
has crammed much about light in a unit that is to be taught in 20+ days whereasin
reality it would require at least 45to do it justice. “Lessis more”’ has not been a
guiding principlein this case.

The actual physicsisn’'t too wrong. The order in which the concepts are
introduced is. Thereisreally no teaching of concepts. Students are supposed to
explore and learn the concepts. More often than not, they will pick up incorrect
concepts. Photons are mentioned in chapter seven while discussing the atom, but
never discussed in light. (Studying the internal structure of the atom is a serious
mistake at this level, but since it has been introduced, it would be appropriate to
follow through here.) In an effort to be different, the “authors’ have taken avery
good and interesting topic of physicsthat Middle School students like and can
handle and messed it up. They, in the process of being all thingsto all subjects
and standards, have really developed a messy light unit. For example, the eyeis
Introduced in one lesson and then later, farsightedness is mentioned.

Most books introduce light in general, reflection, refraction, lenses, color, and
diffraction and interference. This order builds on previous concepts. Students
can easily see the difference in mirrors and lenses as far as concave and convex
are concerned. Thisbook just mixesit up. If al the concepts were to be
accurately taught, integrated into other curriculain science, mathematics, and
other areas, this unit would make a semester of work. In Middle School, that
would be considered too long on onetopic. (In fact, it would be much better to
teach fewer topicsin more depth!)

After reading the unit, analyzing it and working with some of the explorations, it
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