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FOREWOII

To implement an educational apprOach successfully, one must match the philoso-
phy of evaluation with.that of instruction. This is particularly true when individual-.
ization is the key element in the educational approach. Yet, as important as it is to
achieve this match, the task is bY' no means simple for the teacher: In fact, without
specific resource materials-to help him, he is apt to find the t'ask overwhelming. For
this reason, ISCS has developed a set of individualized evaluation materials as part of ,

itskindividualized Teacher PreparatiOn (ITP) program. These materials ate designed
to assist teachers in their transition to individualized instruction and to help them
taitor their assessment of students' progress to the needs 'of all their students.

The .two modules 'coticerned with evaluation, Individualizing Objective Testing and
Evaluating and Reporting Progress, can be used by situp groups of teachers in nil
service settings or by individual teachers in a local school environment. Hopefully,)
they will ,do more than give each teacher an overview olindividualized evaluation.
These ITP modules suggest key strategies for achieving both subjective and objective
evaluation of each student's progress. .And to make it easier for teachers to put such
strategies into practice, ISCS has produced the associated booklets entitled Perform-

.
ance Objectives, Performance Assessmoq Resources, and Performance,Checks: : Using
these materials, the teacher can objectively assess the student's mastery of the proc-
esses,'skills, and subject matter of the ISCS program. And the teacher ran obtain,
at . the moment when they are needed, specific suggestions for remedying the stu-
dent's identified deficiencies. '

4.

If you are an ISCS teacher, selective. use of these materials will guide you in devel-
oping an individualized evaluation program best suited to your own settings and thus
further enhance the individualized character of your ISCS program. -

The Co:Directors
jntermediate Science Curriculum Study
Rm 415, W.H. Johnston Building
415 North Monroe Street
Tallahassee, Florida 32301
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THE ISCS INDWIDUAOZED TESTING SYSTEM

The ISCS in.dividualized testing system for each level of ISCS is composed of four
major subdivisions:

1. The ITP 'modules Evaluating and Reporting Progress and Individualizing,
Objective Testing,
2. PerforMance Objectives,
3. Performance Cheeks in three al terna te forms,. and
4. Performance Assessment .Resources.

Evaluating and Reporting Progress presents a comprehensive ovetview, with many
refinement's, for individualizi'ng the grading and reviling of students' progress, based
o both subjective add objective criterii. The module Individualizing Objective
Testing describes more speeifically those ISCS evaluation materialswhich have ob-
jective 'criteria tile performance objectives, checks, and resources and it presents
prictical' suggestions for their use. These, two modules should be conSidered pre-.
requisite to successful use of the other ISCS evaluation materials.

Each of the- erfOrmatice Objectives booklets contains a composite list of selected
measurable o etives considered 'important to .a given level of the ISCS program.
However, ma the Ipng-range goals arid aims -that are at the heart of the ISCS
program do n t lend themselves to being expressed as measurable performance ob-
jectives: Thus,. these booklets should not be constrited as being all-inclusive anthol-
ogies of all the possible learning outcomes of ISCS.

Each.of three Perfbrmance Checks booklets cofitains an equivalent but 'alternative
set of performance checks which were developed to assess the students' achievement
of tlie objective stated in the 'Performance Objectives booklets.

The Performance Asvssment Resources booklet is a tea-chefs handboOk to be used
in identifying the appropriate perfortnance checks with which to evaluate each stu-
dent. The booklet also indicates how to set up testing situations, correct responses,
and give remedial help.

,

4
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NOTES lo 'THE TEACHER

An overview of evluation, including both objective and subjective criteria, is given
in the module Evaluating arld Reporting Progress and many aspects.of this booklet are
described irritore detail in timpter 3 of the moduielndiVidualizing Objective Testing.
These notes 51, meant to augment, noi replace, Chapter 3 of that module. As you
Use this booklet, you iill.begin to ee ways to modify its suggestions tb meet your
needs better. You are encouragedoro enter mut- modifications at the points at which

1they..apply. Only by altering these materials will you-evolve an evaluation Systeni
best §uited to your own classroom' environment. It is iMPortant to rettlember that
only principles involved in' objedtive criterion-referenc0 6Valuation are applied in
this booklet. Therefore, you will obviously want to incorporate subjective criteria

.also.

Texts, Units, and Chapters

There are four .Performance Assessment Resources booklets for Level III of ISCS.
Each of these booklets accoMpanies a pair of the student texts. The pairs of texts
and, theif abbreviated symbols are as .follows: -

,

Environmental Science.- Well-Being (ES-WB)
Why You're Yo0 Investigating Variation (WYY-IV)
In Orbit What's Up? (10-WU)
Winds and Weather - Crusty Problems (WW-CP)

The testing materials for each text are divided into units, thus' breaking up each
Level 111 text into easilY handled sectiolis..9f cOrrelative chapters and related excur-
skins. The relationships between the units and the chapters of In Orbit, and What's
Up? are shown in Table 1.

Table 1

TEXT .UNIT CHAPTERS

10
..

., .1 . -1 and 2 .

10' . 2 3 and 4

10 . 4 5 thru 7

WU. 1 1 aril 2

WU. 2 3 and 4
.

WU 3. 5 thru 7

,

Most units include the objectives and. performance checks for two chapters
and their related excursions. You will recall that the number before the hyphenlin
the identification number for an...ex9tirsion states the chapter to Which it is.related.
The individuallobjectfveS and perk) ance Checks for each unit pre to be selected and
'used. when the student has cptriiiie 4. the designated. chaptirs and any excursions he

A

i

,r
4,04

/4 I.
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wishes to do. This delay shoukl ensute that there is no pretnature assessment-Of the

. student's achievement Of concepts and skills which may be introduded early in a nnit,

but which require development,throughout the unit. Thus, subdividing units for
assessment purposes should be done with great care. Keep this in mind if you decide
to spot check students as they proceed through units, rather than conducting a for-
mal evaluation at the end of the unit..
Summary Table

Each unit begins with 4 dOuble-spread "Performance Check Suminary Table." The
left-hand page of the "Summary Table" serves as a table of contents. for the unit. It
provides a great deal of information aboUt the objectives pertinent to ihe unit.. Usual-
ly about twenty-five objectives for each unit are introduced ,for the first time in each
"Summary Table." A maximum of 'ten- relevant objectives from preyious units -are

reintroduced.

'. On the left-hand Side of the "Summary Table" is a list of code numbers, each of
which is unique fo one objective within the level. Two examples of cotle numbers
and their meaningare illustrated in Figure. 1 below.

10 01 - Core '17 and WU - Exc 4-2. - 2_

X

Figure 1 f;,;;.'

The corObhjectives. appear first in an order that corresponds roughly to the text

dpvelopment.. Exceptions to this,ordering were made to place objectives- based un

related pkwesses or cOntent together. Objectives based, on remedial excursions are .1,

numbered as core objectives because they involve skills essential to suecess in -cote- :-

activities. Next are listed the general or enrichment excursion .bjectives,and these
are followed by objectives from prior unitswhich are again considerecUmportant to

tht students' progress. These repeated .objectives are easily spotted, as a capital R
(for Repeated) appears after their identifying cgde number, giving a listing such as
10-01-Core-17R. The specific resource aids-to be used with repeateObjectives are
given in the units destgnated by the code number (unit 1 in tip just-ciked exainple),
and the information is not repeated each time within the textual material thaf follows
the"Surnmars) Table:"

411
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Each objecti code number is"f151lowed by a short deseriptiVe statpient of that
objective. These short §tateMentS were written, using the student's' vocabulary. Thd
should be helpful in commimicatink the objectives to the students Should yod desire
to do so. Ways to 'Involve your students in selecting the objectives are discussed id
the modulelndividualizing Objective Testing, t

The right side of the "Summary Table" is made up,of eleven coltuuns. Letters are
. itsed in the first five to, designate the characteristics of the performance check. The

letters and their Meanings are as follows:
M - Conuileting the clieclt requires regular ISCS materials.
0 -An observer,should vNw the student's perfamance as he .does the check.
P - Completing the check requires the use Of specially prepared materials.
Q - The answer to the check is of' the qUick,scoting variety.
T. - The check, will require more than ttiree minutes of the student's time.

Check marks in the next four columns help theleacher assign appropriate perform-
. ance checks to individual students. The first of these columns is entitled "Basal."

Aefiieving the objectives checked in this colu4n is considered essential to the-stu-
denes progress. These performan'ce checks may be assigned to any student; hOwever,
better students will find that many of these offer little or no Ctiallenge.

Check mark in the columns headed "Math,.", "Reading," and "concept" indicate
performanje checks which require a higher level of computational skills, a higher.
reading .level, or a greater ability to think abstrIctly than the performance checks for
most other objectives. Performance checks which have no marks in any of these
four columns are considered to be more than basal, but the skills whiCh they require
are within the capabilities of most students.

A tenth column liSts the action verb that idtntifies the theoretical mental process
requited oC the student to complete the perOrniance check for the objective. A
precise definition of each of the verbs used to designate mental processes is given rit
tiu( module Individualizing Objective Testing.

. ;

FialJy, in the eleventh colutun,i'space is NOVided for notes. Although you will
find an 'occasional comment- printed here, thli space is mainly for:your notes. It's a
good place to put any spcial instructions orpreparatiOns you have found helpful.

As mentioned earlier, some objectives .are repeated objectives - ones that have
appea'red in previous unitiS: When sucit an objective is listed agai4ia.the "Summary
Table," its classification' as basal or asi presenting math, reading, or conceptual dif-..
ficulties is likely to be different. This change most often-derives from a change in
purpose. The first time a concept or skill is introduced, the intent may be only to
introduce students to it. When reintroduced in a later unit, the skill or concept iS
frequently deVeloped and used extensively. Thus, in the "SummarSi Table" foratN

-'.earlier unit, objectives related to a concept are likely to be classified as conceptually
' difficult for:many students, whereas in the later Units, the same objective'might be
? reclassified as basal.

9
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Organization of Resources

Immediately following each "Summary Tablet' conies the bulk of the resource
material for each objeetive introduced in that Unit. Once more, each objective is
identified by itS code number, but this time it appears in bold, black print in the
outer margin directly beside the applicable resource. A pair "of horizOntal lines
Separates the resources for each objective from those for the previous and following
objedtives. When no hotizontal line appears at the bottom of a page, the testurce
material for the objective is continued on the next page. :

The functions of the various component resources provided for the objectives are
listed below. Two of the componepts (Regular Supplies and Special Preparations)
appear onlY 'when they are needed' for a particular check. When the performance
check does not require any suppkes, the suppy headings are omitted. Observe the
functional descriptions carefully they are the keys to the types of resout-ce mater-
ials provided in.the Performance Assessment Resources booklet.

COMPONENTS FUNCTION

Descriptive Statement

Objective

*.

Regular Supplies

Special Preparations

This statement duplicates the one that appears in the
"Summary Table." If you'imisread a code number and
find yourself looking at material.for, the wrong objective,
this should.stop you and send you back to the Table to
check, More important, it should briefly indigate to you
the basic purpose of the objective.

The underlined verb in thi6 statemsnt of the objective
indicates the theoretk%l mental process that lhe student
will perform. The phrase following itindicates the tontent
or process skill which the student must perform. A Om-
plete description of the verbs and their meanings can be
fodnd in the ITP module Individualizing Objective Testing.

This section lists anytISCS.equipment that the student Will
need regular equipment that is being use in the unit
on which the student isiteing evaluated or fn previous/
units.

a

Don't overlook this section. It lists ,and describes matepals
the teacher must Collect or prepare in some way. Included
are special solutioqs, special packaging, and labels required.
for materials for evaluation purposes. The seCtion also
specifies particular grids, chirts, or maps that the students
will need to complete tilt check.

10
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Student' Action

,

This is a general-description:of whatthe studentshould do
in%responding to any of the three perforpance Checki based
dn.the Objective. If his expeted respOnse is to state a gen.;
.eral,principle, it is listed in-this section'. If thwthree Per-.
formance checks require specific ans.Wers, they are pro-

- vided below the general statement in.the student action.

Perforitance Check A. Perforniance Check A is fully stated to allow for a quick .

review Of the staternent of the tasks as they are presented
to. the student.. Performance Checks B and C generally

..present stightly different tuatiOns or wording but ask
stddents,toperforM equi alent. tasks. .... .

Remediation Thislinal se ion outlines stiggested action,that can be
taken if the student.fails to achieve. Ole objeetive: In some
of the remediationS, the listed steps are'sequential; in
others the steps represent options trom whichit is sug-

.0 gested that ybu Select one or two. Some remediaiions
suggest referrini.the student to review sections of the-core,
doing an'excursidA, or reviewing a selkvaluation question
and its respOnse.

How To Find It

Locating a particdlar Objective Whose utiber you know is easy.. Just thumb
.,

through the pages watching for the unit number which appears in large black print
ahove he word core or excursiorr .in the maigins. But suppose you wish to locate
an objective pertincont to a given section or chapter .of The text and you don't know
pthe number. Hp:a is a'proVedure to follow: .. : .

I.:Determine the unit in which the chapter'occurs, using Table I .

. ikmtnb through' this booklet utt!til46,u find that unit number as the
.... ,._-_, a 0 0

beginning digits of any code numbet74Ppitring in large- blaCk print in the
Toutermargin.- :" :-
3.. Look for the "Summary Table"..at the beginning ofthat
4. Use the "Summary Table". to determine the ntimber f the object*
you seek.

-,
Be Selective

:=The resOurce books.'for each level contain many more objectives and resources
than any ohe teacher can use. If you add objectives and,resourCes, and 'you 'probably

1" will, your list will expand further. The mOst successful user of thicatalog,will be
the teacher who. picks and chooses selectively to meet the specific needs of his stu-
dents: Therefore, once you -are familiar with this book, it. is imperative That you
establish a system of selecting and.assigning checks to the student', Suggestions. on
how to establish this are given in ChaPter 3 of Individuglizing Objective Testing.

it
. Whatever selection and assignment system you develop, it must give due regard .to the'

'Individual student's differences. For example,; a you administer- tOo many reyail



4.

perforMance checks.to a' high-ability student, he will not only be tiOred but..you will
also fail to aSsess his progress adequately.- TOo'manj, difficult items administered to
a low-ability student)ead.s to frustration andiehaforcement of the "I knew I couldn't
do- it" attitude. On the other hand,: even the 'best.students need their egds inflated
by some queStiops that they -can answer easily. And, the less able- stade'itt .needs to
be appropriatelychallenged. Be careful, too, of..placidg too much.emphasis onob-
jeCtives.. This may lead students to place undue. emphasis on tests, thus slowing
their progress to the extent that they lose interest in 'the Mary line.

As' signing Performance Cheeks

'How .many performance. checks should .be assignek to a. student? This .question 'has .

no fixed answer. The primary concern is that performance checks provide the needed
feedback to both you and the student. lf, in your judgment, evaluating a student on
a particular unit is unnecessary, then don't do it. If you feel a student/needs to be
evaluated, then assign an appropriate selection of performpnce checks. Individualizing
Objective Testing makes suggestions about how to do this., In no case should any
student be assigned all the performance checks or even a randoni Sampling of them.
Such a practice would subje'ct thee' student to 'tasks which would be either undulY
diffieUlt and time-consuming or perhaps too simple for him and therefore meaning-
less, time-..wasting activities. - .

You may wish to specify the equivalent form (A, B, or C) Of perfOrmance checks
th the student should do when assigning the specific performancecheck numbers.
The is, Of course, no differene in their difficulty level. In any. case, have the stu-
dent ord both. the .number and the letter of the specific .performance check he
doeS. ese numbers and letters should appear on his answer sheet, as they will be'
needed to check hiS response. Since the numbers are unique within each ISCS level,
there i no need to use a student's time copying the performance checks. Listing
the nu ber with the response is sufficipt. It's a gOod idea to remind students

ri'requeny thaFtheir answers must go on separate paper -- not in, the Performance
Checks b ks.

you assign checks, keep the supply situthion in mind. Nou won't want too. muCh
of sonie equipment tied up in Special Preparations at any one 'time. To avoid this,

..keepeabreast of the range of your students' progress and prepare only those materials
. .

.you.anticjpate needing, referring to the' P's Appearing in the third- columnon the
right-hand page o.f the "Summary Table." Batterios, of course, will need replacement
or recharging occasionally, and specially boxed supplies should be checked periodi-
cally for missing or nonfunctioning parts.

At back' of the Performance Assessment Resources, you will find grids, charts,
and maps _ide.ntical to those the students..must use in certain performance checks.
The grids, charts, and maps at the back are "sintable for,reproduction. You may make
copiesdirectly, using one of the well-known commercial copiers. For large quantities
at row cost, make a master by thethermo process and use it to make duigicates. If
you make copies in either of these ways, your stOents will not be wasting timedraw-
inggrids, Charts, and mapsAnd you will feel free to assign.objectives that need these.

1.2
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Chapters 1 Sn-cl 2

, Excursions 1-1 and 2-1

Performance Check

Summary Table

.

Objebtive Numbor

.

Objective Description .

.

, . . .

10-01-Corel
%

Observes a spectrum .

4

1011-Core-?.
.4

Observes the spectrum of a light source .
.

.

10-01-Core0 Defines the term spectroscope
.

10-01-Core-IV 4
,0

States the purpose of a diffraction grating ,
.

10:01-Core-5 . Defines the term spectrum
._

.

.,

10-01-Core-6
. .

Matches spectral types with light sources ,

.

10-61 -Core-7
:

Uses the known spectra of elements to identify them
,:

'

10-01-Core-8 .

.
Describes the procedure for determining unknown salts, using a new fuel

, ..

I0-01-Core-9 .

.

States the purpose oi observing the spectrum of the alcohol flame by'itselt ._

t

10-01-core-10
I,

..,
Suggest ways of changing the heating effect of a light bulb. ,

_

.

I 0-01-Corel 1
a

Lists the variables that affect an object's temperature,change- .

I0-01-Core-12 Predicts the surfzice that absorbs heat more readily
,

10-01-Core-13 Explains the blackening of the copper vane on the sun-energy measurer
.

10-01-Core-,14

_

Explains why t nly one variable is changed at a time .

, .

10-01-Core-15
.

Predicts the temperature change of a sun-energY measurer irom ii.graPh

10-01-Corer16
, ..

. , ..

Graphs data +
.

,
i

. ,

.

10-01-Core-17 ' EXplains why low Atage bulbs must be Used in same lamps .
.

. .

.,. ., .

.

10-01-Cpfe-18
, .

.fieids the sec9nd.coordjnatdof a pair from a graph. : ,
, , ,

., .

...1.: .

1:

., 1
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.
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.
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II

0 jective Number

_ .

.

Objective Description ''.
. . .

, ,.

10.01-Q1re-19
_

. Selects the wattage of a light bulb needed to get the same heat at increased distance
I IF

10-01-Core-20 .
,

Selects a graph of time vs temperature change for a sun:energy measUrer
.

.

,..

I0,01-Cpre-21
.

Matches temperature_change vs time graphs With wattages .

... _4 ,,.

10-01,Core-22
. . . . .

Reads the total temperature diange from graphed date
.

.
. V vih

.

,

I 0 0 1 -Core-23
. ,

.

.

Selects a graph showing how temperature change varies with the distance from a
. .

light source . . .

I0-01-COre-24 Cleans up the work area at the close of class .

I0-01-Core-25 Cooperates with lab partners . .. .

I0-01-Core-26 Retutns equipment promptly to storage areas
.

.

,

.

I0-01-Core-27 Responds to text questions .

.
. ..

I0-01-Core-28 Shows Care for laboratory materialS
; -

tl.

I0-01-EXC 1-1-1 15raws Fraunhothr lines ,

_

.=

.
.

I0-01-EN 2-1-1 Describes what happens to energy-as a battery-operated deviceis used.
,

'10201-Exc 21-2
%.

States how wOrk lstalculated q

.

. I
A

s I0-01-Exc 2-1-3
,

0

Defines conserv.itio9nergy' :`!: . .

.t.,,

.

,
IO-dl-Exc 2-1-4 -,.,..Lists forms o.f energy . 1.

. ,
,, .-- .

,

.,..

....

.

.. ,, .

, 1

,

r ,

.,
1 6
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a

Observlis.a spectrum.
,

The student manipulates the spectroscope safely to observe a spectrum on a sheet of
white paper.

Regular Supplies: I ISCS spectrqscope
150-watt bulb and receptacle
1 sheet of whjte paper

Student Action: 012servia the spectrum of the 1 5O-y4ait, bulb on a sheet of white
paper according to Proper procedure for observing a spectr

I
w

Performance Check A: Befor,e you begin, tell your teacher that you ar going tq do
this check:

a spectroscope,; a sheet of white paper, and a 150-watt bulb and receptacle,
Pietenci that the 15,0-watt bulb is thiejsun. Observe, the spectrum through your left
eye and then through your right eye. Does the spectrum lOok the same or different
through each of your eyes?

.*

Remediation: (1) Refer the student to the "Safety. Note" on page 3. (2) Have him
redo Activity 1-1, which shows'the safe way to vie.w the.spectrum of the sun.,"

I 0
Observes tire spectrum of a light source.

The student manipulates an ISCS spectroscope to vievv a s ctrum.

.
Regular Supplies: 1 150-watt bIllb and socket

1 100-watt bulb and socket
1 ISCS spectroscope

re4- Student ActiOn: Using the spectroscope and stating the color of that area of the
miectruin asked for. - ,

.. A: I. red (orange), 2. green
IC

,71

B: I. tellow, 2. blue (purple)
C: 1. blue (purple), 2. yellow

Performance Check A: Get a .150-watt light bulb and socket, and 'assemble Ahem.
Use an 1SCS spectroscope t6 observe the spectrum of the light source. Look at the
spectrum on tlie lett sk14.of the Spectroscope.

I . State the color to the left of the yellow area of the left spectrum. .

. 2. State the color to the right of the yellow area of the leftspectrum. .

-Remediation: ( 1 ) To be sure the student can find and see a speetrum,.have him view
.a light source. Be sure he is looking at a side of the tube and not through the slit at
the errd. The'n ask Mtn to tell you the colors in order of either the left or the right
spectrunt, starting from the center of the tube. (2) Have bim do an alternate per,

. .

forinanee 'cheek.,

,

,



Defines the term spectroscope,.

The student recalls the'definition of spectroscope.

Student Action: Stating, in effect: that a spectroscopeis a device which spreads

light into its Component colors as the light padsses through.it.

Performance Check A: State a definition of the term spectroscope.

Rémediation: Review the student's answer to question 11,1 on page 3. Ask hintwhat
it was thatlpread out the colors.

t ,A00

States the purpose of a diffraction grating. ,
\

,

The tudent'recalls whaethe diffraction grating in ttie spectroscope does to sunlight.

.- 10.. .

, ..1

Student Action: Responding to the effect that a diffractitn gratiiN causes sunlight

to spread out into a color spectrum. , - Of- .
,

i
..

/

.

Performance Check A: DesCribe what a diffraction pating in a spectroscope does to Coresunlight. .

Remediatión: (1) Have the student redo Activities 1-1 through 1-3. (2) Have-him

review his response to question 1-3 and reread the paragraph following that question.' '4
Defines the term spectrwn.

The student recalls the definition'of spectrum.

Student Action:-Stating, in effect, that. a spectrum is a band of c:Olors which is

formed when light is broken up by a spectroscope, a prism, dropletfi of waker, or

another diffraction meclianim. L.
Performance.Check A: What is a spectrum?

Remediation: (1) Refer the student. to the photogiaPh and text crei page 1
(2) Refer him to i'igure 1-1 onpage 4. (.)) Refer WM' to Figure J-5 on page 9.

ore
Matches spectral types with light sources.

t

The student recalls the type of spectrum or spectra formed by each Of several types

of light sources:

10



Cor
Student Action: ItlAcLiiiin the .spectrum produced by an incandescen't light with al
continuous specteum, the spectrum produced by a heated. ekment 4+ith a line spec-
trum, and the spectra produced b'y a fluoreScent light with both line and continuous
spectra.

A: 1. c, 2. b, 3. a

B: 1. b, 2. c, 3. a

Q: 1: a, 2. b, 3.
.or

Performance Check A: After the number of each light source below., write the letter
of the best description of the spectrum or spectra produced by light .f.rom that source.

4 Light Source Description
1*. Fluorescent lamp a. Only a continuous spectrum
2. Crystals containing the element b. Only a line spectrum
Li (lithium) heated in a flume c. Both line and continuOus spectra.
3. Light bulb d. Neither a line nor a

4

continuous. .
A , :spectrum .

ReMediation: (1) Have,the.student review Activities 1-1 through 1-7 and then try to
'answer the check again. (2), Review the student's 'answers to Self-Evaluations 1-4,
1-5, and 1-6 with him.

1

Cor

Uses the known spectra of elements to identify them. A ,

.Y4

The student applies the concept that the lines in a line spectrum can be used to pi.e-
dict the.presence of definite elements in an unknown substance. .

Stude Action: Naming the eleMents in the miknown mixture.
A: Elements b and d,
B: Elements a and c
C.: Elements 'a and d

A,

0

4

Performance Check A: Each of the first four spectra below was Obtained by heating
crystals containing one Of fourslements. The last spectrum was obtained by heating
a solution. containing two or more of these elements'. Which elements,(a, 13, c, d) are
in the unknown mixture?

Element a.

I Element b.

Elementc.

Element d.

Unknown

..;



Remediation: (1) Review the stude s answer to question 1-12 on page 8. (2) Re-

view his answer to Self-Evaluation 11.

Describes the procedure for deterMining.lunkiown salts, using a new fuel".
e

The sttidept applies the concept that a control sample establisfies data on Ihe sample

which is not 'subjected to the e.xPerimental variable.

Siudent Action: Stating a prOcedure, that in ludeg viewing the spectru of the

flame itself as a,Sep in the procedure of deternininWthe sPectra of unkn wn mix-

ttires "of salis.

Performance Check A: Suppose that yott ran out of buiner fuel just after ou had

viewed the line spectra of solutions of seVeral salts. Andthen your teacher gay you an
unknown mixture of these salts in solution and substituted a different type o betel. .

fuel. Describe the steps you would perform to identify any salts present in your

knOftn salt solution.

11

.

Remediation: ( 1) Have the student review Activity 1-5 on page 6. (2) Ask him how

he would have to modify his solution ito Problem Break 1-1 on page 8 if the teacher

substituted a new burner fuvl before he began the experiment.

States the purpose of observing the spectrum Of the alcohol flameby itself.

The student applies ihe concept of the need for a control. .

Studeat Action: Aeimi in effect, that the control is needed to establish that some

Of the spectral lines observed ii`re caused by the crystals in' the flame and not by the

flame itself.

Performance Check A: You observed the spectrum of the alcohol flame alone be-

fore you put the crystals of several chemicals into the burner flame to observe their

,spectra.. Explain why this extra step was necessary.

Remediation: (1) Have the student reAffevI'lhe praedUres in ActiVities 1--5 through

179, (2) Ask 'him hOw he knows thakll&lines observed in Activitie§ 1-7 through

1-9 were no lines produced by the alcohol flame which have just shifted and are

colored diff9fently by the presence of the different kinds of crystals.

. I

;

Suggests w ys of chan g the heating effect of a light bulb:

The student applies the concept that the heating effect of a radi;nt energy source of

fixed size can be varied.

Student Action: StalitiLi solutions that ilavolve two of the foHowing: (1) changing

the distance between the source and the .heated object, (2) changing the, absorbing

surface, and (3) changing the heating tittle.

'. "



0

Performance Check A: Maria works as a waitress:in a restaurant...pome customers
have been complaining that their food is cold when they get it. The waitresses pick
up .the food on trays with ilver-colored lids from a warming oven. The problem:
seems to be that ng lamps in the warming oven are not heating the food
enough. Maria's boss has decided: ta buy larger light bulbs so that the food will be.
warmer.- Suggest two ays t he could increase the 'heating effed Of the laimPs
without buying larger bulbs. -;

Remediation: (1) Check the Student's.answer to Self-Evaluation 2-2. If necessary,
have him review the suggested answers, plt rticularly parts B and C. (2) Check his
answers to questions 2-12 through 2-15. Have him review those variables he had to
change and those he had to keep constant in order to avoid confusiOn about which .

variables were responsible fof the heating effects. -(3) Suggest that he redo the-check.

UI

Cor
1 1

4

:Lists the variables that arfect an object's temperatnre chahge.

The student recalls the variables that determine the\ amount by which the tempera-
ture of an object increases when it is placed in direct sunlight.

Student Action: Stating 'at letst three of the following, four variables or factors
Aftich determine them: (1) how large' t,he object is, (2) how well it absorbs heat,
(3) how quickly it conducts heat, and (4) how long it is heated.

performance Check A: When a object is Placed in direct Sunlight, it Warms up.
What are four variables that affect how much its temperature increases?

Remediation: (1) Have the student review the first paragraph on page 13. (2) ASIt
tiim which of the variables is affected by Activity 2:5. (3) Have him review and, if
necessary, corred Self-Evaluation 2-2.

I.
Cor
1 2

.

4, 1'

Predicts the surface that absorbs heat more readily...

The student applies., the concept that darker surfaceS,.absorb radiant .energy more
readily than light' surfaces:

Student Action: Pre(Mirii,in effect, that objects with dark surfaces will be hotter
becaUse thp dark surface is a better absorber of radiant energy..

A: The house with the black roof
B: The man in the dark blue suit
C: The block with the black cloth

Performance Check A: 3uppose two houses are identical except that one has a white
'roof and the other has% black roof. -

1. If you measured the temperature of the air in the attic of each house on a
bright Sumn2er day, Which would behotter?
2. Explain Your answer.

.%

I.



Remediation: (1) Review the student's answer to Self-Evaluation 2-1. (2) Review
his answer to question 2-4 on page 14 of the text. (3) Have the student review the
two paragraphs above question 2-4 on page 14.

Explains the blackening of the copper vane on the sun-energy measurer.

The student recalls that a blackened copper surface absorbs and converts radiant
energy more readily ,than a l ht-colored or shiny surface.

'Student Action: Res ondi o ,the-effect that blackening a copper surface increases

, the amount of light energy w ich the copper aipsorbs and converts into heat

Performance Check A: When you built your suN-energy measurer, you blackened the

copper Strip. Explain why that was necessarY.

Remediation: ( 1) Review the stddent'A anSwer to Self-Evaluation 2-1. (2) Review
his answer to question 2-4-pn page 14. (3) Have him review the two paragraphs pre-
ceding questions 2-4 on page 14.

ore
13

Explains why only one variable is changed at a time.
-

-The student applies the concept that only one experimental variable is changed at a .

time.

Student Ac : Respond-ins with -.the,. essence of the concept- that only one experi-

mental .variabl is changed.at a time So that the effect of ibe variable is not confused

with the effect of other variables.-

Performance Check A: You measured the effect of different wattages of light bulbs

on .the temperature change of your sun-energy measurer, as shown beloW. When you

.
did this, you were told to keep the distance betweeitthe light sources and the
.measurer the Same at all times. You were also told to make sure the amount of
that each bulb shone on the measurer was. the same. Why was it important to keep
the variables time .and distance constant?

.0
.

.

10
1

ore
14

Sun-energy
measuritr

Bulb
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.1

'Graph Henry's measutrents of the temperature change and the time on the

14

2
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11111111OURRAMMEUROMMOMMIIMOMMINEMMOOMMOMMOMOMIIMOMMOIIMEOMMOMMMMOOMEMMAO
MOMOOMMEMOMOMMOMMMOMMEMEMEMEMMEMOMMOMMOM
OMMOMMOMMMOMOOMMOMMOOMMMEMMOMMEMOMMOOMMO
MOOMMEMEMMOMMMOMEMMMEMOMMEMMOMMOMMIIMMUMM
MMOMMOMOMMOMOMMENOMMOMMOMOMMMOOMMEMOMMNO
MOGOOMMOMMOMEMMOMMMEMMOMMPMEMEMMIIMMOMMOO
MOMMOMBROOMMOMMOMMMOMMESILMOMMOMMWMOMOMMEMMOMOOMOMOMOOMMEORSOOMMOMMOOMMMO
OMMOMOMBAMMOMOMOMMOMMOMMEMOOMMIMMONNOMOM
IIMMOMOMOMMOMMOMMOMMUROMMOMMOOMMMOOMMOUOMMOMOMUMMOMOMMMOOOMOMMMMOMMO
MOMOMMOOMOMMOMMOMMOMMOMOOMMMEMOMMOMMOMOM
OMMOMMOMMOMOMMORMOMMEMEMOMOMMOMMOOMMOMME
MOMOMOMOMMOMMOMOMMOMMOOMMOMOMOMOMMMOMMOM
MOWOMMOMMBOMMMOMMOOMMOOMMOMMMOOMMMMOOMME
OMMOMOMOSMOMMSAMBOOMMOMMOMMOMEMMEMMOOMOR
MMOMMMOMMOMMUSOMMOOOMMOMMOMMOOMMOMMMOMILSOMOOMOMMOMOMOMMEOMOMOMMOMOMMS

0.5 1,0 ,5 2.0. 2.5 340 3:5 . 4.0
ih minutes)

Remediation: (1 ) Review the student's graph in Figure .2-2 his R
41(2) If Level JIMaterjals are avialat)te, have the gudent ievie xcursion 7-1,

: -.. pages 42&throUgh 434,

.0 1.4

0

gook.
rt B,

:Explains why low wattage bulbs must be used in some lamps.,

The student applies the coNept that the higher.the wattage of a bulb, the greater
the amount of heat it generates:

Student Action: Responding to the effect thdi bulbs oif, higher wattage .'generate
more heat than do :bulbs of: low wattage-and thereby- would damage devic4.or
surrounding materials'not designed to withstand higher temperatures.

^6, e

Performance Check A: Jason bought a new reading lamp with a Plastic shade. When
he got it home, he hoticed a sticker on it that react "WARNING: BULBS OF MORE
THAN 40 WATTS ARE N(Vr. TO BE USED IN THIS LAMP.," Hp wondered why
'he. shouldn't .use a bulb'of niore than 40 watts, since the, wiring vyaS the same 8 on,
the-other lamps in the house,

I. Explain why the warning sticker is oh the lamp.
2. Predict what might happen if Jason used a '100-watt bulb in this

Remediation: ( I) Review the student's answer to question 2-13 on page 14 .of the
tex . (2) 'Then refer the student to the .p.araAraph. belOw, Table. 2-,2 on phe 18.'

Relate that, information to heat energy if he ttir needs assistance,
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..Selects- the wattage. of a light bulb:needed to gerthe same heat at increased distance.

..
. .

The student pPlies the -cpncept that hi orderfOr the heating effect of a light source
to remain c(..iWant,iliewatageOfthewarce:MuileaSeat a rate greater than

., .

twice the rate of increase-in .distanoe from the source.
i .., A

:(.

40.
. _

Student Action: Seieetin the Wattage' that. is more than twice the smaller source
cIted

.

B: e

..

A: c

C: a ,

Performance Check A: Chris "(lilt a small chicken brooder to :keep some babY'chicks
0

. .
. ,

warm. It used a k25-Watt bulb to'produce enough heat to. keep the chicks' wiirm., He
-is 'planning .,to build -a larger brooder to raise more chickens. In the new brooder, the
.bulb will-be htkiee.as,faraway from the baby chicks. Select the wattage of the light.

:bulb he should usein order to produce nearly.the same heating effect as in the smaller
..-+- brooder.. .

. .. , .
..,,. . ., . -:

. ,
.a. 10 watts .. .

.. . % . .

, 2$. watts ' ,

.''..c. ;100 watts
.d. 12'4 watts . '

..1,
, - .

e 5Owa,tts.4 , i
P.

.

IS ,

., ., ... ,.. ,.
Remediation: 41) ReView with ftthe'.stunt bOth Activity. 2-1.3 and.his ansWits to .,

questions 2-21 'and,2:-..22.. ..(2). Check his respenses toeSelf-Evaluations-4.'and:2-5:'
.;"lielp,,him .if he haS either of them wrong. When,he understands--each of. these
'separately, use., them to illbstrate the: concept tested in 'the performance. Checks.

Selects a graPh of 'time .vs 4e.mperature change Tor a sun-energy measurer.

The. StudCnt appl,les thy...fact:that When 'a sun-energy rekasurer is placed, in direct
light, its temperafure rises rapidly. atAirOhen more'sloWly, and finaHy teaches a
constant level. ..

, 6 ' c' . e

Student Action:. Selectin.g the curves Illat riseS iapidly it( first but' Whose rate of in-
crease sloWs down gradually untiLitteiches',some maximum temperature. ,.. . ...

..A::. a :.... ..,,, ,
.,

13: d ., ..,
,

, ..t
.: C: c . . *...:.., .. . ..,0

Performance Check A: Ashly read the temperature d her sun-energy measurer in'
the shade. Then 'she put the measurer in direet-Sunlight. Every 30 seconds she read
the -temperature. Later she drew a graph, showing the temperature rise of her sun;
energy measurer. Which 411W 000)41 best showS what hef graph would look
like?. r

.r.

,

,

A

'
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netiiediation: ) Revie,V the 'Student's graph Fi ure. 2-1 of his Rerord BoA
(2),11- t;e4iLry,...N.v.ieW his completion 'of Table. 2-1 -in his Recoid B04.

,- 51/5,.,'

5.1

r

. . .

,%5 S.

.

P,

*

4.'1.
ro

'?

,

5

Matches tomperature change vs time giaphs 1111 wattages. .

,

The student. -applies the concept thatyhen energy sources of differe4.',wattage*:-are

placed at the 'same distanee from an object, the obiect's temperature chailge will vary

with the-wattage of the eitergy sdurce.:-: '
.

.Suident Actiqn Matching.each graph-with fhe correct bulb so that the largest bulb

i$anatched with the grealest temperature change , 4,tid so forth,

A: I. 1", d, 3, a,- 4.,

Ev: 1, d, c, 3, b, 4.
C: I. a, 2. c; 4.

. 11-

.

2 94

,
t.

Q.

1.
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Performance Check A: kartha -meiiaiired....the timperattirk changes in her,siin-eriergx,,.-,,
measuierwhin she PlitCed it 20:1cM from a 50-watt got bulb: 'She theriChanged,to.,a
15-watt;bu1b and measured tit, letnperature ehatiges again. -She kIstifitade..nieasuro;S..:
.nlents for .100-Watt and 150-watt bulbs. On your answer sheet, matCh the letters ofr
the-graphs she drew with the numbers of the light bulbs she pied. ' " t

Bulbs. t Graphs
.. 1...50 Wat.t Graph a.
. 2. '75 w4ti:: ..,-..

. .,. 3. 100 Watt .,. :,.. .. ,.,
. ,

.- 4. 150. viatt. ,

;.

1.; ' ;`-

,

..

486

,

S

s
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Remediation: (1 ) Review the' studerreg answer 'to question 2-12 on. page' 18.
(2) Then, rêview his answer to quotion 2-13 on page 19..

;4.
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Selects a graph 'showing how. temperature .change variei with the distance 'from a
,light source.

' t

The'stUdenf applies the concept that the temperature*rge produde4.in an object
decreases as its dii-tance from ii radiant energy source.increaSes,

%

Student Action:. ..S_AtectkiLi the graph that shows a,decrease in temperature change as
the distance froth the light source increases.. .

'A: Graph b
B: Graph c
C: Graph d

. II P

,

4
' '

ferfortnance Check A: Select the graph that best shows how the temgeratUre 'Change
of a sun-energy measurer varies as youAncrease its di4ance from the light souree.

Graph a.

, A'20
Dz2<

21k'
OnZI-

ww
CC 11-

Graph c.
A

;'"
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Graph b.

ALit -
2(.9
DZ
X<

zw

25.
crww-

.CC

11O11111111111111111111M
011111111111111111111111111
MOM 11111111111101111111011111111111
1111111111111111111111111111111111111111

1111110111111EMIIIIIIIIMM11111
011111110111111111111111111111111
MENIAMM1111111111111111111111
111111111111NIIMMOIMMIIIIIMII
11111111111WIIIIIIIESEMII
IIIIIEE111111bAIIIIIIE11.111111
1111111101111.1111110111111111
1111111111111111111111111...------

. .

.INCREASING'DISTANCE .
`-

1111111111111MMIIIII/
111111111111011111111111111111/AMM
1111111111001111111111,/11111M
1111111OIMIIMIIIIIIIIMM
111101111111111111111111/40111111115

IIM1111111/411111110
MOIIIIIIIIIMIK1111111111111111

IIIIIIIIT.41111111111/11111111111M_.-._.iimorpoinsmoss

INCREASING DISTANCt

Remediation: (1) Review the data collected by the student in Problem Rreak 2-1.
(2) Review the student's response to Self-Evaluation

f.,
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Cleans pp the work area at th e. close of Class.

The student Chooses to close tlielaboratory.activity period promptly upon receiving
notification of the time to dor.

, .
,

Student Action: 'CeasinEr-the ongoing-laboratory, actiVity .when, notified bf the time,'
\rettii.M materials in usable,- clean condition to storage, and participatingin work.,
area cleanup, on at least three separate occas1or4-Who*ing observed by the teacher
or another designated person without his know)edse..

Teachees,Note: Thu' opportunity for assessment of t.his,` objective arises almost.every
.

'day during the course of regularly.assigned laboratory activities. Use a iew minutes
.of class tiMe for.group instructipn early lir the school gear, and almost, every week

, reinforcement;,to discuss the role of t'he student in the ISCS learning environment.
*To encoUrage personal' responsibility in the .student, discuss the reasons for his
C:fosing activitieS promptly (to allow- time. for himself and others for lab-closing
acitivites), refurning.materials .to storage in clean condition (to facilitate their use
b)lzitherS), and participating in area cleanups cto leave the area as clean as,he found

.4) i t ). . .

.

Perforinance Check A:. Your teacher will observe you. for this check when he .can, .,ft
-1 :

. . .

v

. ..
i.

Remediation: (1') If a student fails to accept this responsibility, approae) l him
',.inslividthilly'apd review .the reasons for his acceptance of-it. Emphasize the social('

, . .

responsibility'forcooperation in .the learning-environment fo.r tbe good of ail sill- -

dent-.- Point ou\tthat he bias received the benefit of other students' provisions for
othem. aS:.- well as for themselves, (2) Do not, 'at first,. suggest thatlie may lose his..
privilege's unless he cooperates: Put if he doesn't Cooperate after you, Observe his
behavior'10;eral times; .ask him if ,he can suggest a,proper penalty. -(3) Ati alternate
remedy may be to request him to assiiCin the prOceSs of pVeraliclas'sroom accounting
of the.mateirials tor epericid .6(time untilhe recognizeS the'importance ortife. stu- ..,
dent'S role."'(4).Do not use extra cleanup as it. penalty for not cleaning up prdperly..
In other words,, don't:use something .as a...peoalty tharyou. vva.nt done,williIngly,

, ..
.:

4111

;

.
1

et. : ,

Cooperates' With..lab partners,

The, student chooSes to cooperate Wih felloW students in the ,laboratory.

, . ,,
',, %;-', -0:.c,.. : ,

.

... Student Action:, $eing .polite,'waitink his. turn, 1_il_g-i orderly when moving,about,
' ,- - and observins- the right; of his classthates.to work without being unnecessarily 'disr...

turbd, *lien observed .wAbout his knoviledge 6y the teacher or another designated
person On at least three occasions.

4

.1.

,

rm-

a

4
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'leacher's Mite: The opportunj&or assessment of thiri objective arises,althost every
day during-the course of regularly assigned laboratory .activities. Use a few minutes
of class tiMe at the beginning of session fora whole-group disCussion early in the
sch'ool year aJ several times later on to discuss *the need for cooperation with and
consideration of other students. Some particular points for discussion include being
polite, waiting.patiently, not making others wait longer than necessag:being orderly
when moving about, and observing the right of others,not to be disturbed,,Talk'
about eaCh, studencs accepting:the personal resitOntbility for his own behavior in

. ,

the group'situatiOnl ..' .''' '-'- '` ."...' , . '...
, .

. .

4 . .
, Performance Cheek A: Your teacher will observe you for this check when he can. .

Remediation: (I) If a student fails to accept any of these respoisibilities, approach
him privately and review the reasons for his lack of cooperation witkhis fellow stu-
dents. Suggest that he pay wonie attelon to changing his behavior to more accept-

standards. (2) Find out if the strident feels that he is behaving in a less than
acqeptable way. If so, ask him .whether he feels some penalty should be imposed
and--what he things a suitable Penalty would be.

' Returns equipment proniptlY to Storage areas.
,..

.:. .

:The student chooses tb show personal reSponsibiltty for rettirniqg laboratory equip-
.

,ment pron-iptly to the proper storage places as soon 0.it is no longer needed, during.
4the class period, and not just at the endof the period. ,.

. ,

N,.% .11".

Student Action: Returnin4equiprnent and materials no longer needed to the proper
sthrage places on at least three-odcasio*s when observeLl-Wlie teacher or another.
designated obseryer witliout his,knowledge of being checked.. :

.
Teacher's Note: This objeetiye. may be assessed at anOitne the student is reiponsible
for learning activities requiring the use of eqpipment and supplies. Use a few minutes
4..class tape for grolip discussion of the reasons Or returning 4u:imperil- -tosstorage

areas promPtly when it is oeit-ebeing used,bythe student or.by his grouP'.'The reasons
iiichide (1 ) the- short supply of certain items and the need to cooperate with others; .

(2) the chances .,of equipment's being misplaced: (3) the possibility of accidental
damage to equipmepti- arid (4) the greater oppcirtunitY.fOr Pilfer* by'an irresponsi-
ble Student:when thirigs.are disorganized. ,

Performance Check A:' YoUr teaCher will obsove you for this.chect when` he can.
,..

Remediation: In a private conference, discuss 'the t-eason9.foNhe student's coo6era-

tion skiffor that cooperation. See also Remediations ( I ), (2), an(fr'..

..(1.) for 10-01-CM-24,

Responds to text questions.
. .

%.. . .
.

.
The .student ehooseS to write in his Record Book the answers' to 90% of moreof the

. .,

:textbook questions. .: . '..

., ,
. .,., .
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r
Student on: Exhibiting the written respOnses when reqnested to do sti. At
least nin ut of ten questions should 'have sespOnses, be, they correct or incorrect.'

,, . .

- Teacher's Note: It is intended that this objective be assessed throughput the year.
Such, ,4 check provides .opportunities to encourage students to'work nearer their
capacities while -remaining independent of the teacher. Use a few minutes of class
'time. fora groupdiscussion 'of the spasms for writing the answers in.the Record Book..
Writing in the Record. Bodk.'ieives.:(4)..twhelp the sttident thinkAhrough What Ite

I

. sees and.;dcei.,..0) to preservi-ideasfor.future-reference;.(3-Tto make a record .of the.'
student's progress :through the core, (4)'to.'provide the teacher with a source of

..
.inptit for analyzingthe student's difficulties and progress; and (5) to pelp 'the .stu;
dent learn the background ideas for conceptual understanding. Writing in the Record
Book is "in"; writing in the text is "out." -

11. t

Performance Check A: Your teacher will observe -you for this check When he can.

Remediation: (1) in.. a4' private conference, discuss with the student Thelcleas,
enuinerated and ask Why he chooSes nofto Write the -answers. (Perhaps he cannot
write!) "Evaluate 'his reasons and counsel him' accordingly... Encourag e. hirn to follow
the pattern of his 'classmates and 'setdo.wn his ideas as They.are dOing. (2).Have him -.-
read "Notes to the- Student.'" pages viii and. ix in his' text (3)- Follow up in a. few
days to determine lns. actions:

:,Shows care for taboratoryjnaterials.

The student chboses to. show proper_ care and nse pfJSCS laboratory'. Materials:.
,. -

.

Ptudent Action: Using) the materials 'only For their intencied purpose' or requesting
xermission to do other spedfic experiMents with them, when being observed without
his knowledie by the teachet, or another,designated person oAhree or more ocea-

.,..

.

Teacher's Note: !)This `Objective ticaY.be usse,ssed at any time that.' the 'student is.-re7
sponsible for..a learning activity in which equipment and siipplies are required. Use
a few minutes cif class time for a whole-group discussion otthe reasonslor handling
lab(ratory materials 'properly. Stich reisons include: ( ) If damaged, they are lost

. to use by students who need thent.:now.% ShOrt 'supply tnelms waiting
(2) They cannot. readily be 'replaced.' Replaceinent usnally takeS several months at

s .

est. (3) If matifridk are kindled propedY, they maylie uSedfor other than regular
.activities (with the permission of the teacher and :after making # proper request).
;.
Performance Check A:. -Yomx teacher will observe You for this check .when.:he can.

. .

t.

o.

.

s.

t

Vhi,

,
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Rernediation:-(1) In a pitiate cference .;,a'SkAhe.atudent whY- he choOses to mis-
handle., equtmenf. Help him , to .evaluate his reasonS, 'and ask forhis.coope ration in
the future.. If he agrees, reasSess. the objectiVe iater2 (l) Wafter the conference he

,. still does fiat agree, ask .him dile, feels that he should be penalized and what he
'thinks shOuld be an apprOpriate penalty, `Giye.hintanOther':opportunity for coot-, . .

pliance: (J) If he..is still uncooperative; apply-a penalty for mishandlinkequipment.
This may mein deifying him USe of the equipment eithor tempqraiiiy or :

or taking some other suitable action.

.1i!
N.

:

Draws Fraunhofer lines. T.

Th6 student applies the concept-that the Fratinhofer lines of an element appear in the
same poSitions othebrigt,itine spectral lines.

,

StudentAction: brawing the Fraunhofer lines.so that the dark. lines in an absorp-
tion spectruin of-an element are in the same position ',0.the bright lines in the bright7
line spectrum for thateletnent.

Per:fore/lime Check A:. sally :.drew the diagram shown blow of the bright-1lie
spectrum of.element X. .'

ElementFX
aright-line spectrum

1 2 3 4 5 6 7 8 9 10 11 12

COpy the diagram below onto Your answer sheet, and draw the spectrum that you
would expect tosee,if you obserVed the dark Fraunhofer lines, or dark-line spectrum,
of element X.

2 3 4 5 6 7 8 9 10 1-1 '0

Romediation: ( I ) check the student's answer to question 2 on p e 74. (2) Suggest
.

that the7student read page 76.

,DeScribes what happens to energy as a battery:operated device is used.

The student generates an explanation for the.-operation of a self-contained device
that . does Work:

Student Action:: Res ondin ( I ) that the *device uses stored energy to do wOk..
(2) negatively .to t e not ow,Of ceaseless operation, and (3) to tho effect that the de:
vice will continue ,to oPerate until some or all of its energy is transferred Or changed
front one form to another, and then it will stop.



. -, 1:
Performahte.Chocit A:, Georgebuilt a device that hp then placed'in a sealed, metal

..box. Thereis no waY to get energy 'into the box. The box has an electrical outlet
on 'the side and a motor has been plugged into it.:The motor NU:peen working for
more than a.week. . . . .

,:.. .

. .

1.-.. DeScribe'What is happening inside ,th,bOX to,operate the motor.
.., .

2. Can George's device continv to mai4 the motor_ work forever'?
3. Explain.your answer to part 2.

Remediation: (1)410e-the studint review tExcursion 2-1 on pages 77.and 78 of the
text. (2)Develop the ideas of Excursion'2-1 with your student by having Iggy possess
the ability to do work and thus possess energy. Ask the student what happens to
iggy's ability to dO Work when he has transferred all, of his energy to another object.
e(Assuine that Iggy's exhausted, not dead.)

. .

States how Work iS calculated.

The studentJecalls how tO calculale the work:done on an object.

Student ActiOn: kspbnding that the. amount of work done may be calculated by'
nrultiplYing the fOrce applied to an objeCt by the distance the object is moved.

Performance Check A: How clo ,you calculate- the amount of work done to move a
chair. across a room?

Remediaton: (1 ) Have the student review Excursion 2-1. (2) Have hitn do the per-
_

romance. check With, his book-Aipen to page 77..
.

.

1

Exc
2-1

ljerines cmssrpatiOn of' enqrgy.
.

The student recalls what is meant by the terni conserPatiop Of energy.--

,

Student Action: Responding to the effect that energy may be .changasfrorn one
form to another but cannot bc 'Created or destroyed.

.

%Performance Check A: The term imisen4iron "bf.' -enely is freq, uently used by
scientists. Explain the meaning of the term. ,

, ,

Remediation: Hate the student review the last paragraPh on page 78.

,

;

37
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Lists forms of enere.

The student recallsthe different, forms in which energy can exist.
,

Student Action: Listia three fonts of energy included in or implied by the f low-
ing list: light, heat, chemical, electrical, .gravitational, nuclear, sound metic
(motion), or potential... f

Performance gie6k. Eneity caff eXist int.Many 'different- forin .. List three -dif-
fereni forms It energy. 'T

.14dinediatiim; (1) 'Haire. the student review the top half of page .78- in the .text.
(2) Rdmind him Of other forms.of energY by-asking him suCh qUestiOns as, t1V.hat type
of energy goes falfing water have?" (3) Show'hinv:the list of forms in the Student
Action section- above,and.have him -state an example of each form..

4.

If

4

,

1 ,

to

- .
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Chapters 3 and 4

Excursions 3-1 thru 4-4

AirfornianCe Check

Summartitabte.

.

Objective Number
a

.

Objective Description
.

.

10-02-Core-1 il Describes tWosituations in which-distances must bp measured indirectly
,

.

I0-02-Core-2 *States the principle on which a rpnge finder is based . .

. .

.

'10-02-Core-3 , ,

,
. ...

.Eiplains why callbrated'ineasUring devices are .used
. , , '1/4 '.

....., ..

.

10-,02-Core-4
. .

UsesP range finderlb" Measure distance
. ..

.
.

, I0-02-Core-5 . Selects whiCh rarge.findeils being used to nsure t e larger distanCe .

/ .:

10-02-Cbi'e-6

._ ,

Statei the variable which limits the accuraCY of a range finder .

..:10-02-Core-7 .

. - .

States variables that determine Ihe greatest distance measurable by a range finder:..
,

.

.

10-02-Cole-8 "Uses a rarige finder to' measure the dittance frorn A light source' !...:::. .

I 0-02-Corelts
''

.

, States why a simple range finder cannot measure the'distance to a,star
...

.

..

-10-02:Core-10 .

.:
1/4

Lists assUmptions ma. - 'n drawing the Ea i,, sun-Venus model . '''
-_ ::. i .

.

.

. _

10'a2-Cpre-I '
.. .

.. ., ., a
COmparet the rates of reVolut .. dflh d Venus--,..,- , ....

.

,

.

.
N

10-02-Core-12
..

Selects the diagram with the greatest sighting angle
1/4

10-02-Core-13 'Draws the maximurn sighting angle -

'

,

---..

1,10-02-Core;-14 ,`,

r a .. .
.4)

Draws the orbit of the'interio planet in a Sun-planetIolanet system ,..

. .

.

10-62:Cpre415.
.

.

.

.
.,

Draws a scale model of a planet's orbit, using a sighting angle' ,

.

It. :

..
.,

.

I 0-02Core-113 Calbulates.the actual radius Of an orbit, using a scale diagram . .

10-02-EXc 3-1-1 States assumptions used in calculating the moan's diameter

10-02-Exc 4-1,1
.

Explains how radar measures distance,; :'
. ,, .,

.
, .

,. , 1/4
,

.
,-.
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pb ber Qbiective Pesciiption

0-02-Exc 4-2,1 Mea.kures angles
. .

l,0-02-Exc 4:2-2 Uses a protragtor to construct angles
Oh

, WU. 711r.,

:

lQ-02-Exc 4:3-1- D'elermines actual distances from &scale drawing

.la02-Exc 4-4-1 ,Determineg the tale of a diagram ,
4;

l6,01-Core-14R , Explains wh;ie only e varlabl 's changed at a time

't

n-ct .

:

S.
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DesOibb.s two 0. aittlit. which distances muse-be t&astited indirectly.
7:-.7d-r, . . . ,.. ,:...:i. .

.
.;.,
... -......,

The student generates descriptions of tWo possible situations in Which distances must
be-ine'asured indirectly.

;;4

.3
-

Student Action: Dcribing two situations each of which requires that a distance be
measured indirectly for one of the following reasons: (1) direct measuring devices
are not 'suitable to the intervvning"distance, (2) Making a direct measurement is too.
difficult Pr tiine-consuming, and (3) making a direct measurement may disturb the
obje.ct whose distance is to be measured.

Performance Check A: You often use a ruler to measure distances directly. HOW-
ever, there are many yeasons why'distances must sometimes be,measured by indirect
methods, using a device/such as a range finder which measures angles, These measured
angles are -then changed into distance. measurements. Think of two such reasons.
Then for each of them describe a situation in which making an indirect measurement

0.`of distance would be better than trying to measure the distance directly.

Remediation: ( 1 ) Have the student review page 23. Thenask him to state the-rea-
son.for making an indirect measurenAt in each situation described. (2) If necessary,
suggest several such situations tO the student and have him identify the reasons for
the indirect measurement. (3) Have him redo the perforinance check.

States the principle on,which a range finder is based.

The student recalls the principle on which a range finder is based.
. .

Student Action: Stiting, in 'effect, that a range finder is based on the principle that '.
the distance from an observer to an object can be determined from the angle formed

\.
when the observer looks at the object from two different positions.

Performance Check A: Explain briefly the principle on which the range finder works
when you use it to measuge distances.

Remediation: .(1 ) Check the student's answers to' questions $43-1, 3-2, and 1-3 ono,
page 25. (2) Have him review. Activities 3-1 through 3-3 on pages 24 and 25.

10
2

Core
PS

Explains why calibrated measuring devices are used..

The student recalls the reason that a measuring device must be calibrated.

Student Action: Responding, in effect, that with calibrated measuring deviees,
investigators can report their findings in the form a, numbersl.which can be easily
analyzed or compared with the findings-of other investigators.

4 3 . 1



' PerforMance Check A: You,.used calibrated measu.ring 'devices (mPasuring devices
With scales) in your lab activitieS'. Why is it nebessary to use calibrated rather than

uncalibrated measuring devices?'.

Remediation: ( I) Ask the student which i more useful reporting a distance as
5200 feet or reporting the same distance as "large," Then have the student explain
why he made the choice that he .did. Help him ith.is reasoning if he chose the
.qualitative response. (2) Reassess the objective h an alternate check.

Uses a range finder to measure distance.
.

The student manipulates an ISCS tinge finder to measure a distance by standing at
one point-I-hid liiiing up.the sighting line, and-the sighting bar With the other point
and reading the scale of distances.

Special. Preparations: Save the best rimge finder Made by your students in Hie Chap-

ter .3 activities. Label it 10-02-Core-4. .Measure the distanoes .between several im-

movable objects in your rooM which areless than 15 meters-apart., and filt i the
following chart. Then: assign each student the task of measuring one of th e dis-

tances with that range finder. CT'

POINT A POINT B DISTANCE (in m)

Student Action: Reporting the measurement as found with the range 'finder ,

rately. within -_t:20%.

Performance Check A: Get the ISCS range tinder labeled 10-02-Core-4, and tind.the
diStance between the two points which your teacher names for you.

Remediation: ( ) If the stuø.nt 'does not reMember how a range finder works, have
him repeat Activities 3-2 and 3-3. (2) RevieW his answers to questions 3-1 through
3-3. (3) It' necessary, have him repeat Activities 3-4, 3-5, and 3-6. .(4) Have him
redo th4same performance check.

Selects which range.finder is being used to measure the larger distance,

The student applies the relationship between the distance being measured and the
size of the sighting angle oi'Yserved with a range tinder.

10
02



,

Student Action: Selectini the range finder wiih the snitiller angle,between the sight-
ing bar and,the parallel sighting line and !leis, in effect, that the smaller size of thee angle was the basis for his chqice.

A: b ..
s

B: a
C:

, Performance Check A:
1. Which of the range finders diagramed below is being used to measure the
larger distance?
2. Explain the reasOn for your choice.

Range finder

a.

Range finder

b.

Sighting bar
---- Parallel sighting line

Sighting bar
Parallel sighting line

Remediation: ( I ) Have the student redo or review Activities 3-4 through 3-6 ,on
page 26: (2) Review his answers to questions 3-4 and 375 on page 27.

States the variable which limits the accuracy of a range finder.

The student applies the concept that the distance which a range finder can measure
accurately is limited by the length of its baseline.

Student Action: Selecting the range finder with, the longer hairline and .st,irst in
effect, either that the range finder with a longer baseline can measure large distances
'more accurately-or that a longer baseline will result in a greater Variation in the sight-
ing angles tO objects at different large distances.

A, B, and C: b

4
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Performance Check A:' Suppest you are asked to measure- the distance to a tree on
-. the other side of a wide river. YOu are to use one of the range finders shown below.

Range finder a.

Range finder b.

1. Which of the range finders 'could meastle the large distance more accu-
rately?
2. Explain your choice.

Remediation: (1) Have the student review pages 28 through 30. (2) Review his

responses to Se)f-Evaluations 3-20 and 3-3.
t..

Stares variables that determine the greatest distance easurable by a range tinder.

j'he student recalls tile two variables which determine the grptest distance a range.,.

finder can-measure.

Student Action: Stlitia, in effect, that the two variabl6 are the length of the base-

line and the snalest measurable angle' formed by the sighting bar and the parallel . ,
sighting line.

10

ore
Performance Check A: What are the two variables that
you'can measure accuratety with a range finder?

the greatest distance

7
Remediation: (1) Review the student's answer to Self-Evaluation 3-3, (2) Have him

review the paragraph following Problem Break 3-1 on page 29.. "0

1

4.,,

e
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Uses a range.fiiider to measurp ttie.glistance froiriii light source.

-The, student manipulates the range finder in accordance with 1

the safety note about
the danger of looking directly at the sun.

Regular SupPlies: 1 I50-watt light bulb
, 1 range finder

0

Student Action: begs the shadows of the bolts rather thait lining up the bolts ,

while directly sighting the bright bulb.

Teacher's Note: Stop the student if he attempts to line up the-bolts bysighting, the
bulb. directly.

Performance Check A: Ask your teacher, to. watch -yot i. do this checli. Place a
150-watt light at one side of your work area. Get a range finder from the supply
area, and place it at the other end of your' work area. Read the instructions for
Activities 3-7- and 3-8 on page 28 of In Orbit. Pretend that the bright light is the sun,
and go through the steps of the activities as though you were measuring the distance.to
the sun.

Remediation: (1) Have the student review the safety note at the top of page 28.
(2) If necessary, stress the importance of this note by dismission.

States why a simple range finder cannot measure the distance to a star:

The student applies the qoncept Of the baseline limitation of simple range finders on
mea§uring large distances.

,
Student Action: Stating the essence 'of the °concept that the baseline on any range
ander like the one made in class is too short. v,

Performance Check A: Why can't the distance (tom the earth to Polaris (the North
Star) be measured by a range finder like the one you made in class?

Remediation: (1) jteview the student's answer to Self-Evaluation 3-3. (2) Review
his answers to questions 3-9 and 3-10 on pages 29 and 30. (3) Have him review the
paragraph below Figure 3-4 on page 30.

Lists assumptik3ns made in drawing the Earth-sun-Venus model.

The student reaalls the assumptions Made in drawing the Earth-sun-Venus model.

st

P
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Student Action: Statimthe essence of.four of Oie following five assumptions:

r
(1) the sun is the center of solar system;
(2) Earth and Venus are planets relighting around the sim,
(3) Venus and Earth move in the same plane,
(4) both Venus and Earth move in circular orbits, and
(5) Venus is.closer to the sun than Earth is.

Performance Check A: You drew a model of the Earth-sun-yenus system similar to
the one shown below. Like all scientific models, it is based on certain assumptions.
What were four assumptions you made in

4:

drawing this model?

4.

Remediation: Refer the student to Table 4-1 on page 35D of the text.

k

Compares the rates of revolution of Earth arid Venus.

. The student appfies ther4ct thal the angular speed of Venus is greater than that of
Earth.

)11. I

Student Action: Selecting a position for'Earth which shows that it has. moved
Athrough a smaller angle than Venus.

A, B, and C: a

es
. ft.

1.8

Core
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11
Performance Chick A: The diagram below shows the' positions of Venus and Earth
on the same day. It also shows the position of Venus a few months later. Select the
leiter of the approxiMate locationA Earth at.that later time.

C.

Remediation: (1) .Have the,student. review Activities 4-1 and 4-2 and questions 4-3,
4-4, and 4-5. (2) Check tq see that he .understands.that in 225 days, Venus makes
one complete revolution, whereas Earth makes about two-thirds of a revolution.
(3) If the student wionkt profit from using beans to Illustrate the idea, have him do ;
so. Then have hiin1iVproximate positions 112 days from day 1 as shown in the
checks. (4) Have him -da_ theperformance check again and explain his choice.

lo

Core
12

Selects the diagram with the greatest sighting angle.

The. student applies At concept that the greatest sighting angte. is determined by the
line. of sight to the sun from/ the planet which has the larger orbit and.the line of
sight from that same planet which is tangent to the orbit Of the planet whose orbit
is smaller.

Student Action: lelaVLAI the drawing which shows the greatest sighting atile.
A: e
B: b
C: d

.s

0

. ,.
",
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4

:Performa'ace Check K: Select the diagram below that shows the greatest possible
ME-MS angle.

a.

Mars's orbit Earth's orbit

b. C.

.Mars's orbit Earth'iorbit Mars' orbii Earth's orbit

. d: f.

Earth's orbit Mars's orbit Earth's orbit Mars's orbit Earth's orbit

Remediation: ( 1) Refer the student to Figure 4-5 on page 38. (2) Have him repeat
-.Activity 4-5-on page 38. (3) Review his answer(to question 4-7 on page 38. (4) Re-
view his answer to Self-Evaluation 4-3 Br

tti*

Draws the maximum sighting angle..

The student applies the concept that the largest Earth-sun-Planet angle
is formed by a. linTRiining Earth and the sun and x line from Earth tangont tiphe
orbit of the planet.

Regular Supplies: b drawing compass
1 ruler

4 '

6 0

10

ore



Student Action; Drawing the largest angle between. the Earth-sun line and the Earth-
Planefline.

A, B, and C:

1,

arth's orbit

Performance Check A; Get a drawing compass and a ruler, -and co0 the diagram
.-

beloW.
Suppose that planet Xeno were discovered between the Earth and the sun. A

model of the Earth-sun-Xeno system is shown in the diagram.
a

A

On your copy of the diagram, draw in the lines.of sight from Earth lo Xeno and from
Ealth to the sun that would give the largest ES-EX angle..,

Rentediation: (1) Havelthe student review Activity 4-5 and questions 4-7 and 4-8:
(2) Have him observe Figure 4-5 carefully.

4 5 1
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,

Draws the:orbit" o'f the inteiior planet in t Sunplanet-planet system.

...The student applies the procedure for diagraming the orbit of an interior planet,
given the sighting line which produces the largest sigAing angle from the outer planet

to the interior planet.

Regular Supplies: 1. drawing compass
I ruler .or

Student Action: Constructing a circle whose centeris-Atjne..centet,of thesun ,and

which just touches the sighting line to represent-the*Planet's

A, B, and C: The student's diagram should reSemble. the. following diagram.

Orbit of interior planet

-
_Performance Check A: Get a drawing compass. Suppose you were an ISCS student on

the planet Uranus. You have just drawn a model of the sun-Uranus-Jupiter system.

The sighting line from Uraim to Jupiter, which is shown below, is the line whichimakesthe large - J aegle .çopy the model below onto your answer sheet, and

complete the model, by rawin a".;circle to represent the orbit of Jupiter. 14 '

Line of sight from
Uranus to Jupiter

A

Uranus's orbit

Largest sighting angle

v.

Remediation: ( 1) Review the student's answer to Self-Evaluation 4-4 C. (2) Refer

him to Figure 4-5 on page 38. (3) Have him read the paragraph preceding Figure 4-5

on page 38.

.

0 4
S.
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Draws a scale Model of a planet'S orbit using a sighting angle.

The student applies the procedure of constructing a scale model of a planet's orbit,
Using the maximum sighting angle observed on a planet whose oridt, is specified.

, Regular Supplies: 1 drawing,compass

re 1 Mitric ruler
Al protractor

.

Student Action: Drawing a circle of the specified radius, cOnstructinAian angle equal..
'''"?aiemu---- --to-the-largest lightintangle!'with' VerteXlIn and Bne arm pasWig, through

the center of that Circle,, and. di=21.Avin .a.seccond whichlias the same center ai the
first circle and which just touches the secOrid art, of the largest sighting angle.

Performance Check A: Suppose that. a colony of men.lived on Mars, which is farther,
from the sun than Venus. They have measured the maximum angle between Venus,
Mars, and the sun to be 330 Drew ascale diagram of the orbits of Venus and Mars.
Use -a circle with a radius of 9 cm to represent the orbit of Mars. You may use a
protractor, a drawing compass, and a metric ruler.

Remediation: (1) Have the student review. Figure 4-6 and carefully consider Activi-
ties 4-7 through 4-9. (2) Review his responses to Self-Evaluation 4-4 A, B, and C.
(3) Have him'do an alternate periormance check.

Calculates the actual radius of an orbit, using a scale diagram.

\The student applies the rules of linear scaling in calculating the radhis of a specific
orkit.

,

Student Action: Reporting the distance within 4P/b 'of ,the correct answer by
measuring the scaled distances that represent the known and unInown dieinces,
finding the ratio of unknown eto known scaled distances, and multiplying this-ratio
by the actual known distance to calculate the distayce from the sun to the planet.

A: 485 ±73 million miles -
B: 879 ±I32 million miles
C: 143 ±22 million miles

..

4.4,

4
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Performance Check A: The scale diagram shown belOw represonts the orbits of,
'Mars and Jupiter. The minimum distance between Mars and Jupiter is 342 million

.miles.

I`

.7' - ".?'

.

What is the radius of limiter's orbit? State your answer in millioqs of Miles.

Remediation: (1 ) Check the student's answers to questions 4-12, 4-13, and 4-14 qn

pages 40 and 41. (2) If linear'scaling is a problaM, suggest to the student that he do
Excursion 4-3. (3) Ask him to do an alternate check.

States assumptions used in.calculating the moon's diameter;

The student iecalls the assumptions about the earth-Moon system that are useful
when calculating the moon's diameter.

dent Action: Responding.with the notion of two of the following:
(1) the moon's orbit is dcircle,
(2) the earth is at the center of the moon's orbit,
(3) the earth turns at a constant spetd, ".

(4) either the, moon is 240,000 miles from the eirth .or the moon's orbit is
1500,000 miles around, and
(5) all the motion observed, 'when the moon is viewed for short peri,ods, is

duo to the.earth's turning.

44. ..14. ..4/1

3
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70.

Performance Check A: ,When you found the moon's dlait,1, you made use of
several assumptions about .the earth-mbon system shbwn b1ow. What were two
OP,thOse assumptions?

.)

II

4

/

. .
alithediatim (1) Have the stude review the fast and second paragraphs on the.. ,- . , ..
top, of page 80. (2),Discuss with him what is meant by assumptions and how
assumptions.are usdul-in science.

r, ..
11

..frQ4-116

r f . 4A .

.. - 6 . ..Explains how radar,meakires distake.' -
.,,,

. I

Tbe student recalli the method by which radar measures the distance to an object.
V

. 1/".. . . .
.

. -..

Suident ActiOn: aatirki sin effect, that ridar measures the distance to an object by
measuring4he amount of-time it taices for a.radio signal of known speed:to travel

o.froni the antenna; bounce off the object,-and return to Me antenna.

7 Performake Chcfck kikExplain briefly the process by whialt radar measures. the
qiiaance- to anbbleet. !--.

Remediition: ve the student .review the first two- paragiape on page 83 and the
, .top paragraph [Age 84.....

11114 1.41 .

.41,.....1.1111.
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'Measures angle . "

The studOt inanipulatOs. a, protractor to measure angles of less than 1800 bY placing
the protractor so that its reference point is at the-Vertex of the angle and the side of,"
ihe baseline, with-the--0°. marking lies along one of'the arins of the,angle and reading
the sl2CO.f the angle from the protractor scale;

,

Regular Supplies: 1 protractOr

Student ACtion: Reporting the size of each angle correictly within ±2°.
A:
B:
Cz

1.

I.
1.

53 ±2 2s.

1.14 ±2°, 2.
.106,±2°,,I.

122,±2°
76 ±2°
48 ±2°

.5

,

. Performance Check A: Using a protractor, Measure each of the angles skown below.

...-Anote/1 Angle 2

Remediation:. (1) Check the 'student's response to Self-Evaluation 4-1. (2) Have
him review excursion 4-2 and check his responses in Table 1, page 88. If necessary,'.-
help him niake the measurements to fill in. Table 1. (3) Have rhism (là 'an alternate-
performance Check.'

N

V
Uses a protractor to construct angles.

The 'student manipulate§ a protractor to cOnstruct two specified angles.

Regular Supplies: 1 protractor

Student Action: E ristgictin the, two angles within ±2° of-the specified sizes. Thg
student's angles should be

A: 37 ±2° and,124 ±2°
B: 28 ±2? and 126 ±2°
C: 48 ±2° and 1'33 ±2°

Performance Chtck A: Use yop.i protractor to -construct angles of 37 and 124°.

Remediiitioo: (1) Checls the angles the student drew for question 6 on page 88.
, (2) If you believe that the student is having difficulty reading aProtractor, review his

6ompletions of Table I on page 88, (3) Review the procedure of angle construction
with him, and have him do an alternate check.'

A
...-"'":"*.;. A

. , .
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Ex
4-3

beterMines actual distances from a scale drawing:

fl

The student applies the procedures for determining actual 'distances from a scale
drawing, which include measuring the distance on the drawing in the units of the
drawing and multiplying the numerical value Otained by the, distance each scale
unit represents.

Regular Supplies: 1 ruler

Student AClion: Reporting diStances.within -±5%.

A: 1. 2400 1120 miles, 2. 2700 ±125 miles
B: 1. 2100 -4:105 miles, 2. 1200 160 miles
C: 1. 2400- ±120 miles, 2. 1900 195 Miles

Performance Check A:. Use the scale drawing below_ to answer the .questions that
'follow.

4
A

4

SCALE: 1 cm =' 300 mires

;

d.

I. What is ihe actual distance limn New York to Seattle'?
2. What isthe actual. distance from Miami to Seattle?

NeW York

Remediation: (I) Review the Student's answer to question 4 on page 90. (2) Review
the student's answer to Self-Evaludion 428.



Determines the scale of a diagrain.

The student applies the rule tor determining the scale of a diagram drawn to scale.

Regukar Supplies: 1 metric ruler

Student Action: itspot.tinti the scale in the proper units for the diagram to an accu-
racy ,of ±5%."

A: '1 cm = 20 meters
B: 1 cm = 30 ±1.5 meters
C: 1 cm = 6 ±0.3 'meters

A

Performance Check A: The drawing below is a scale diagram of a warehouse. What
`; is the scale .of this diagram?

70 rn

Remediatiorns (1 ) Review the student's answer to question 4-15 on page 41. (2) If
necessary, review his answers to questions 1 through 4 on page 92, Excursion 4-4.
(3) Review his response to"Self-Evaluation 4-4.

,.t
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Chapters 5 thry 7

Excursions 5-1 thru 7-2

t
Performance Check

Summary Table

Objective Number Objective Description

10-03-Core-1 Adjusts a sighting scope to obtain an image ., .

'._

l0-03-COre-2 Decides wather it is possible ts:3 meaSure the sun ... .

it
.

10-0Saore-3 Dgterillines the distance across an. object, using a sighting scope

l0-03-Core-4 Calculates the distance across the sun
.

I0-03-Core-5 .

,

Calculates the number of degrees that the sun pears to move each hour

c

l0-03-Core-6
:,

Explains the difficUltY of proving that the su does not orbit the earth
. _

l0-03-Core-7 States the number of degreese planet rotates in give tin* periods
,

I0-03-Core-8 States why the year has an extra day every fourth year
, 4

..,

l 0-03-Core-9 Calculates apparent sun speed from a scale diagram

10-03-Core-10

_

Calculates the speed of the sun if it were to travel around a planet

10-03-Core-11 Statgs why it is unlikely'that the sun travels around the earth
,

l0-03-Core-12 Expilains why the earlh is divided into time zones

l0-03-Core-13
,

'- Calculates the wattage needed to maintain the same heat at double the distance
_..._

l 0-03-Core; 14 Calculates the wattage required to produce a particular heating effect ,

l0,03-Core-15 ..Compares data relating to the composition and power of stars

l 0-03-Coeé- 16 i ,

4

Defi6es transit ,

. , .
.

l0-032Exc 5-1-1
c .

Calculates the power of a telescope
A

.

l0-03-.Exc 5-1-2 Selects the focal length of a lens on a diagram..

V

5 9
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Objective Number , e

Object Description ...

,

l0-03-Exc 5-1-3
,

.Measures the focal length of a lens .
.

I0-03-Exc 5-1-4
. .

Locates the positions of lenses for atelescope i
1 r

I0-03-Exc 61-1 e:

. . .
Stiites'wly calendars were invented

,

.,?

l0-03-Exc 6-1-2 States the reason for rejeqing older calendars

I 0-03-Exc 6-1-3 Explains the reason that histqrical events sometimes have two datg

I0-03-Exc 6-2-1 .
1

.Selects a reason why one model is better than another

I0-03-Exc 6-2-2
..

.. .
.

,Recognizes Ptolemy's and .CopernicuVs models of the-solar system
,

I0-03-Exc 7-1-1
,

States the variable besides work'involved in power .,.- .

I0-03-Exc 7-1-2 s

,
',......, ....--

States the scientific meaning of the term power
.,

I0-03-Exc 7-1-3 Interprets the use of the word powerkil in a statement

I0-03-Exc 72-1 Calculates by the method of squares .
.

I 0-03-Exc 7-2-2
.

Squares numbers ,. ,..

,
I0-01-Core-7R

1
.

.Uses the known spectra of elements to identify them

10-91-Core-10R Suggests ways of c angi , he heating effect of a light bulb .

,

10-01-00re-11R Lists the variables that affect an object's temperature change

I0-01-Core-MR Explains why only one variable is changed at a time .

lb-01-Core-19R Selects the wattage of a light bulb needed to get the same heat at increased distance

I0-01-Core-23R
. .,

Selects a graph showing hoW temperature change varies with the distance from a

I ht source

0 1
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Objective Number
,.. .

Objective ,Desoilption
- . .

,
..

?

l0-02-Core-,1013,
,. ._

Lists assumptions made in qrawing the Earth-sun-Venus model _
.

.

i.

. .. ,.. .
.

..

. _..,
. .

,

. ,
.

.
. . .

. ..

.

. .
.

,

.,. .

.

.

.

. .
;

,

.

.

,

.

.
,

,

.

..

,
.

.

,
. . , .

.

..

.

. .

.
_

.

.

.

M

1.

.

.

.
t.

.

/.. . . ,
.

.

_ i

4

.

,
, ,

. ...'

.

.

..-

w

.

..

.

. . .
.

. .,

..

.

4

.
* -

..

. .

.
.

..

\ .

,
.

,

63



"I
V

.o

M
at

er
ia

ls

6

O
bs

er
ve

r

S
pe

ci
al

 P
re

pa
ra

tio
ns

Q
ui

ck
 S

co
re

3 
+

 M
in

ut
es

a

.
B

as
al

M
at

h

ea
.

R
ea

di
ng

C
on

ce
pt

A
ct

io
n 

V
er

bs

64
.

'N
ot

es

S
.



4 .

Adjusts A sightin$ scope to obtain an image.

The student manipulates a sighting scope.

Regular. Supplies: sighting scope
150-watt light bulb and socket(

Special Preparations: Save ondof the acetate screens and the cardboord with the
1-cm hoIe in it from the Chapter 5 activities. Have the student do this check in a
darkened area of the room.

Student Action: Reporting the length of the adjusted sighting scope to within ±5'cm.
A: 50 ±5 cm
B: 40 ±5 cm
C: 60±5cm

Performance Check A:

Acetate screen

Image on
adjusted scope

Get a piece of cardbOard wall a 1-cm2 hole in it, a sighting scope, and a 50-watt
light bulb and socket. In a darkerieil area or the room, set up the apparatus as Shown
in the diagram above. Position the sighting seope so that the pinhole is 1 eter from
the cardboard with the 1-cm2 opening. Adjust the scope so that the i age on the
acetate screen is 1/2 cm across. Now measure and record the distance etween the
pinhole and the geetate screen.

Riemediation: (1) Have the student review pages t46 and 47. (2), lf he is unable to
decide, which way .to st the sighting scope, have him review Self-Evaluation 571 .

0.

G 5



Decides whether it is possible to measure the sun.

The student applies the-concept that indirect measurements can be used when direct
measurements are impossible or inconvenient.

-Student Action: Stating that he disagrees' with tht given statement because- he
accepts the notion that indirect methods of measurement can be u§ed to measlire
objects that are impossible or inconvenient,to measure directly.,

o.

Performance Check A: Frank was reading .a scienee book ,and noticed that in One:
chapter it gave a measurement for the diameter of the sun. He showed the page to..

his brother an4 said that the book must be wrong. No one has ever been. to the sun
6 measure its size, and if ,sumeone ever, did try to get close enough-to measure it, he
'would get fried to a crisP. . .

. :

1:Do. you wee with Frank that it is impossible to measure' the size of the

sun?.,
2. Explain y.our.answer.

Remediation: (1) Have the student review the first and second paragraphs. On

pages 43 and 44. (2) If necessary, diseuss with the student the prOblems involved in
_attempting to measure a large, hot object at a great distance by direct methods.

Determines the distance across an object, usins a sighting scope.

The studenti applies the procedure for determining the distance across a brightly
illuminated .bhject, using' a sighting scope.

Regular Supplies: 1 meterstick
1 sighting scope

Special Preparations: Set up a bright object similar to the one described in

.ACtivities 5-5 and 5,6, but using a square hole that is 1.5 em square.
A, B, and C: 1.5 cm

Student Action: Calculating the distance across, an object within ±10%.

ore
3

Performance Check A: Your teacher .has set up for You a light bulb and a piece of

cardboard with a hole in it. Get a meterstick and a sighting scope from the supply

'area. Use the sighting scope, th meterstick, and the fgrmula below to calculate the
distance across the hole in the cardboard.

. Distance distance
distance from object' to pinhole

across = distance from pinhole to screen X across

the hole .image

Remediation: With the student, review .the sample calculation on page 47 of the

text.

6
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46

4

Calculates the distance across the sun,

The student appliele formula

distance from sun to planet X distance across image
, distance across sun = distance from pinhole to scieen

Student Action: Calculating the distance -across the sun from the measurements,
given; using the-equa ,, above.

A: 858,974 ±43,I 1 1 Miles
B: 876,543 ±44,00,0"miles
C: 860,714 ±43,000 miles

Performance Check A: Skug.is an I§CS student on Venus. He. wants to measure the'
distance across -the sun, using a sig1ting scope. Here is the information- he has .,

collected. ,

Sun to Venus .distance = -67 million miles
'Distance across sun's image on sighting scope = 1/2 cm,
Distance- from pinhole to screen 39. cm

Use the formula shown below to calculate the distance acroSs the sun.

distance from sjin tq pfauet X distance across fmage
Distance across sun dist4hce from pinhole to s een

Remediation: (1) Review the student's answer to questio 5-6 on page 49. (2) If
necessary,review pages 47 through 49 with him so that he un erstands the relationr
shiP between the numbers iuvolved. (3) Have him rOiew Self-Evaluation. 5-3.
(4). Have him do an alternate performance check.

Core
.5N.

OP,

Calculates the number of degrees that the sun appears to move each hour. 4

The student ap-plies the rule that the number of degrees. which the sun appears to
move each hour equals .3600 divided by the number of hours in the planet's day.

Student Action: Calculatinii the !lumber of degrees that the sun 'appears to move
each hour as equal to 360 'divided by the number of hours in the planet's day.

A: 12 degrees per hour
B: .36 degrees per hour
C: 24 degrees per hour

Performance Check A: A day on planet Xeno is 30 hours long. If you measured the
number.of degrees that the v.in appears to .inove in one hour on Xeno, what Would.
your measureMent be?

Aemediation: (1) Check the student's answer to Self-Evaluation 6-3. (2) Discuss
Problem Break 6-2 with the sludnt.- Then suggest that he do an alternate perform-
ance chect



.**

Explains the difficqlty of proving that the sun does not orbit the eUrth..

The student recalls why it 'is difficult to prove whether it is tXat the earth rotates or
that the sun revolves around, the earth.

'Student Action: Responding.- in. effect, that both motions would produce.the same
apparent motion of the snn across the sky.

Performance Check A: .Whjr is it hard to prove that the earth turnsrand that the sun
does not travel arou#dithe earth each day?

Remediation: (1) Ilink the student review 'the data he c011ected in Activities W-1
thiough 6-10 beginning on page 52. (2) The paragraph preceding Problem Break 6-1,
pago.54. summarizes the difficulties encountered in trying .to prove either pgint of
view.

States the'number of degrees a planet rotates in_given time periods..
S.

The student applies .the concept that planets rotate about one-quarter of a rotation
(900) between sunrise and -noon and about one-half of a rotation (1800) between
sunrise and sunset when the sun is following an equatorial path.

"Student Action: Stating that the' planet rotates about 900 between sunrise and -noon
and about 180° between sunrise and sunset.

A, B, and C: I. 90°. 2. 180'

Performance Chock A: A:day on tlw planet Mars lasts 25 hours, not 24 as on earth..
Assume 'that the sun's path is direvtly over Mars's equator on the day in question.

1. Ilow many degrees does' Mars turn 'from sunrise until the sun is, most
nearly overhead?
2, llow many -es does Mars turn from,sunrise to sunsei?

Remediation: (1) Review the student's answers to questions 6-3 through 6-6.
(2) 1lave him check his response to Self-Evaluation 6-1. (3) If he is confused by the
time facta stated in the performance check, use Activities 6-5 through 6-8 to show
him tkit the factor is irrelevant.

ore

States why the year has"an extra day. every fourth year.

Thy student recalls why the year has an extra day once-every four years.

Student Action: Responding to the effect that the earth's period is not exactly 365
days long but is closer to 365Vi days: therefore, an extra-day is added each four, years
to keep the calendar in step with the seasons or to keN) Easter at a specific time.

o'

.
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(PP
Performance Check A: Almost 4v ery.foutth year is a loap year,"and-$.4itinfittas 29 ,
days instead of 28.

1. Why is the extKa day added to most fotIrrli.yeSr:? ,

2. What is the purpose of leap year? .
...,

o .

. Remediation: Have the student read pagq 102 and 103 of the text.
,

# ..Calculatesapparent sun .speed_ from a scale diagram.....

The .student apblies the procedure for determining from1,1 scile diagram the speed et
whith the sun would hays to travel to make one complete triP around a.pla.net each
dtiy,' which incIndes measuring the length4of the chord between the intersections of
the arms of the angle through which the sun appears to move each hour and multi-

.

plying tke diStance in, Millimeters-by 1,000,000 to deterMine the speed of the sun.

0

A .

Student Action': Reporting. within ± Ka the speed of the sun in mile/ per hour_
50 ±5 .million miles. Per hour

B: 40 ±4 million miles .per hour
C: 60 -±6 million miles per/4hour #

4t, A No ;

- .
PerfOrmance Check A: Supp ose you area. student on the planet Taro. You are try,.!.-

:ing..,to.aecide whether TatZ"turiis on-Its axis eacfi day or the sun makes one coMplete...
trip:roundTany each day. You drew the.Scale diagrain shown.belom) of the sun and
Taro. The angle througtehich-the.sun appears. to move each liour is shown on the
wagram.

6."

.
4

,.
.S.un arip4rs to
moye throUgh

Taro

.

this angle each

.;
,

0 .
4

Path of sun

.1)

v.t.

6

awe

6..

T6. ..........
.. . . .66

. . -"' e'r 4.

Scale: 1 millimeter = 1 million miles ; ..'"
. .. .

.

0

Use this scale, diagram to find the. Speed at which the sun .would have tci tral;sel (in
miles per hour) to make one eompletoetrip around Taro each day.

rs

Remediation: ( 1) Cheok the student's answers to questions 6-10 through 6-15.% (2) It
necesory, havi_the student explahl his work.in Activities 6-11 thaiugh 6-1 3'.

ff'

.:-. ?.
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:

Calculiites the speed of the sun it it were to travearourid a planet,.

The student appirtis the concept that measureinents can bd determined from scale
diagrams.

. .

Regular Supplies: I compass
I protractor
1 ruler

Student Action: Calcidating_and reporting within ±l0% the speed.in miles per hour
at which tpe sun would have to travel if it were.to make o.ne complOe trip around
the planet each_day.,,

A: 37 -13.7 million miles per hour
B.: 41*-±4.2 million miles. per hour
C: 40 ±4.0:inilliOn miles per hour ,

Performance CheCk Supposd you lilkd .on Mats and wanted to find out how fast
the sun wmild frakiel if it made one trip around Mari each day. You have made the

. .

following measurements and..drawn the sketch below.
The distance from the sun to Mars is;140 million.miles.
The apparent motion of the sun acros,s the sky is 150 per hour.

sii orbit.

(NOt drawn to sae)
..

....
. .. ...

^ -.1.16*.last Would the sun haye to.travel in miles per hour to make; one trip arounq
Mars each .day? (Oint: ('onstructing a scale diagram .with a compass., prNtractor,'
.and ruler will be helpful.) .. :

,* .
.. .

. Remediation: (1 ) [bye the stildent review .Activity,b-14 on page"57 aud consider
..

qbestions 6-12. through 6-15.7(2) Have him redo the .performance.check With an.
Open book. ,

' At .

V/

. . .. ,

,.(7 Slates why it is unlikely that the sun travels around the earth.
. . . .-., . , . .. . .

6 . .. 6 . .
''

The stude, nt recalls irky it is Liblikely that the sun revolves around the earth,
. _

",,
:Student Action: Itp-s.ponding .to the effeq that the speed at- which the sun would '
have to travel .to go around_ the earth bach day woUld be much greater than.the
speed of any. known plane(or sMellite..



Performance Check A: Why is it unlikely t1iat the sun 6avels around the earth eachCare day?

8

r.

Remediation: (1) Have the student review both his response to question 6-15 and
the First paragraph on page 58, (2) Check his response to Sill-Evaluation 6-6,

Explains why the. earth is divided into time zones.

The student generates ii0tionale For tilfte zones.

Student Action: Stating in effect that time zones were created for conAience so
that at a given clock time', the sun is in the same relative east-west position in each.

PerforMatice Check A: Fiplain briefly why the earth hag7.heen divideq into time
zones.

Remediation: Together, review the student's response to Problem Break 6-2.

. Calculates the wattage needed to maintain the same heat at double the distance.

'Hie student applies_the cowpt that the intensity of heat from a source varies with!'
the square of the distance from the sourcis.

Student Action: Stating the necessary walla* as fourtimes the wattage of the bulb
in the smaller device.

A: 5()0 watts
B: 800 waTts
C: 400 watts

Performance Check A: !henry bought a heating device that uses a 125-watt bulb to
keep fried eggs at a certain temperature, The wank to Wild a device of the same
type, but one in which the bulb will. be twice as far from the eggs as in Henry's. What
wattage light bulb would foe need to keep his eggs at the same temperature as
1 lenry's?

Remediation: (1 ) Check the student's answer to Sell-Evaluation 7-2. (2) Check his
answer to question 7-2 on page 62. (3) If necessary, review Figure 7-1 on page 63
with the student, and suggest that lie do an alternate check.

Calculates the watrage required to produce a particular heating effect.

The student applies either the doubling method Or the squaring method to calculate
the wattage ne'eess-ary For a heat source to heat a surface to the same extent as a

closer.heat source.
1

4.
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SjVdoflt Action: Calculating the wattage ,within. I 0%; .Xising.',éither the doubling

method, which involves drawing a table of distanco and wattages-, Writingthe known
wattage and the distance in the tabk astheinitiareolomn entries, fioding the remain-., "

ing table entries by multiplying the previous diStance by two ahd tW previouS ...,.. .s, - .
wattage by four until the last entry in the distance column equak-the requited dis-
tance, and reporting that entry in the wattage coluMn which cortesponds his

distance as the required, wat tage, or- the squaring metheid,whichinvolves the r e th t
the intensity ofadiant energy varies inversely as the square of-the distance fro n the
source, finding the ratio of the new, distance to the original distance, squaring this

. ratio, and multiplying the' squared ratio by the power of the original source to find
the required wattage, and showing his work.

A:

B:

MEASURED
DISTANCE..

WATTAGE

20 75

40 300

80 . I 2,00

160 4800

3:20 19,200
. 461> .

rs;i1TAURED
.DISTANCE

WATTAGE

20 100

40 400

'80 I 600

160 6400

C:
MEASURED
DISTANCE

WATTAGE

15

30 20

60 80

120 320

240 1280

*

It-



Performance Check A: Mario finds that a 75-watt bulb placed/6 cm from his sun-
energy measurer has the same heating effect as a larger bulb placed 320 cm from the
measurer. Find the wattage of the larger bulb. Show all your work.

Remediation: (1) Cheek the student's answers to sf-Evaluations 7-2 and 3-3.
(2) Have him do question 7-2 and carefully consider Table 7-1. (3) Suggest thatshe
do an alternate check.

..

Compares data relating tothe composition arid 'powei of stars.
4

,

The student 'applies the concept that the...compôsition of a. star is shown by the
.appearance of absorption lines in, its ipectrum whichrrespond .to the spectra of

., 'Varibus demerits:and he ebneePt that the relative, powgreoftwo.Stars are functions
of the-heating effect that. theY.produce on a sun-eriiirgy.measurer and .0f their dis-
tanee.from the earth. .. . ," Y. s ':.. ''

Student Action: 's_tt a description of the tWo stars based on the, concepts above .

r
.

, . ...
N..

,.
.. .

, .. and interpretation of thedata, specifically utilization of the lines in their.spectra and
-' comparisons of their cornposition and power (wattage).
I A: Composition: star .X, helibm,; star Y, hYdrogen and calcium

.- ..
?1,. ..

Power: Star X is eight times more powerful than star Y. - .1

B; Composition: Alpha, calcium and hydrogen; Beta,-helium and hydrogen
Power: Beta is.twelve times more powerful than Alpha.

.

C: Composition: Delta, helium and hydrogen; eamffia, calciuM arid hydrogen
Power: Delta is eight times more powerful than Gamtria. ,

Star.X1:'

Staf.Y

'Elementi

Performance Check A: Suppoe that the light from two different stars, X arid Y, is
passed through a speetroscope. Their spectra and the spectral lines of some common
elements.are also given below. Use the spectra and the data in the .table below to, say
as much al you can about the two stars. You should include a comparison of their
composition and power (wattage) in your answer.

p.

V

He

I. I I

He' 'Ca Cit.,

STAR

,
.

DISTANCE FROM
EARTH

TEMPERATURE RISE IN
SUN-ENERGY MEASURER

X 30 light-years.away 13.6°C

15 light-years away 6.8°C,

73

He.. Helium ,

.H = Hydrogen
Ca = Calcium



Alt

Remediation: 11) Have the student review pages 6 through 9 if he has trouble with

the concept oMpectral lines. (2) If the ielationship among distance,. power, and AT

of the sun-energy measurer presents a problem, have him review page 21. (3) Review

with him question 7-4 on page 65'and Self-Evaluations 7-2 and 7-3.

IP
Defines 'transit.

The studeht recalls the definition for the term transit as it applies to the movement

of.planets.

Student Action: Rekponding to the effect that the term transit refers to the appar-
ent passing of a planet across the faceof another heavenly body, such as the sun.

Performance Check A: The term transit is often used when talking about planets.
What is the _definition for the term transit when( referring to the sun and its planets?

Remediation: (1 ) Have the student review Figures 7-4 and 7-5 and the paragraph be-

tween them, beginning on page 66.

re
16

Calculates the power of a telescope.

The student applies the- mathematical .relationship.that

focal length of object lens
Power = focal length'of eyepiece

Student Action: Calculatinx the poWer of the telescope within ±5%.
_

\ A: 9 ±0.5'
B:\Sk0.4
C: 6 ±0.3

PerforrAance Check A: Frances made a telescope. The object lens of her telescope
has a focal length of 27 cm. The eyePiece len§ has a focal Iength of' 3 em. Use the
fornmla given below to calculate the power of the telescope.

focal leni;th of object lens'
Power = focal length of eyepiece

Remediationt- "(1) Review the student's answer to question 1 on page 94. (2) It'

necessary, discuss the activities in Excursion 5-1, which relate to the power of a tele-

scope and discuss the impliqations on the image size of using lenses of different focal

lengths. (3)Ilant' the stude4t do an alternate check.

Selects the focal; length of a lens on a diagram.

The studim t applies_the concept that the focal length of a lens is the distance between

the lens and tlq focal point (focus).
vai



Image of the
distant object

ETWJ .

. Student Action: Selecting the line which indicites the distance between the lens and
. the point at which the lines of light are shown to 'converge.

A: e
8: a
C: b

Performance Check-,A: Seleot the letter of that line on the diagram below which best
represents the fodal length of the lens. ,

a

40'

/PO 41111 IMO ow. ...MP emb fiwo mal. ...lei ..r.

Lens

IMID WM* IMMO 0.00 4110 sew. ewe,

b

Distant object

e

.Remediation: (1) Have the student review the definition of focus on page 94 and
---A.qivity 1, page 95, which identifies the distance which represents the focal length

of a lens. (2) If the student objects to the use of the focal point in the perform-
ance check rather than the focused image as Used in Excursion 5-1, point out to
him that these distances are nearly the same and that the focused image was a con-
venient approximation used in theiwcursion.

013
Exc

3

Measures the focal length of a lens.

The student applies the procedure for measuring the focal length of a specific lens.

Regular Supplies: I. cardboard, 15 cm square, with white surface.1 meterstick
masking tape

Special Preparations: A convex lens with a focal length of about 10 cm should
kept in the supply area and marked 10-03-Exc 5-1-3.

Student Action: Reporting tV focal length within ±10%.

Periormance Check A: Get the lens marked 10-03-Exc 5-1-3 and a meterstick, mask-
ing tape, and a piece of cardboard, 15 cm square, with a white surface. With your
text open to page 95, follow the directions in Activity I and measure the focal length

gb of the lens.

4§
Remediation: Work through the activity with the student. 0



ve

Locates. t positiong of lenses for a telescope'.

TheAident applies the concept of lens positioningfora telescope.

Student Action: Indic/Ming that:the lens with the short foeal length is placed near
the eye and-the lens with .the Jongerfocal length.is placed.farther from the eye-And
stating that for maximum magnification their spacing is the sum of their focal
.lengths.

A: .1. 4m
2. 25 cm
3. 29 cm

B: I. 55 cm
2. 5 cm
3. 60 cm

C:. 1. 80.cm
2. 4 cm
3. 84 cm

Performance Check A: Two lenses with focal lengths 4 cm and 25 cm are to be used
to make a telesoope to magnify the distant object shown below.

I. What should be the focal length of the lens at B?
2. What should be.the focal length of the liens at A'?
3. Approximately how far apart will the lenses have to be: placed to get the
maximum niag lication?

'Ur

Human eye

A

Distant object

rjr

Remediation: (1 ) Cheek the student's answer to question 8 on page 97. (2) Have
him review Figure.' 2 on page 93 and 'discuss it with him if neCessary. (3) Suggest
that he do an altirnate check.

States why calendars were invented'. ,

The student recalls why calendlirs were invented,

Student Action: Responding,in effectl that-they were invented so that people could
tell the time of the year more accurately and could describe or predict when impor-
tant events had oil-were going to happen.

'7 6

0



Performance Check A: For many thousands of years people did not haVe calendars.
Explain why people bekan to develop and use calendars. .

Remediation: (1t) Refer the student to the secondrparagraph on page 99. (2) Ask
him how he could keep track of When the last day of school comes-mithout a calendar.

States the reason for rejecting older calendars:

.The student recalls why it was necessary to reject (.der calendars.

Student Action: Responding to the effect that the early calendars were not accurate
enough for the seasons to begin in the same calendar month each year and, there-
fore, had to be frequently adjusted.

Performance Checkii: Throughout the past several thousand years many different
calendars have beeifdevised and rejected. Explain why these older calendars were
rejected.

Remediation: Ask the student to review Excursion 6-1.

Explains the reason that historical events sometimes have two dates.

The student reclls the nsequence of the changeover from one calendar to another.-

Student Action: Responding to the effect that the date an event occurred is some-:
times reported acc ding to the calendar used at the time of the event and some-
times according to t day's calendar and so dates from each of the calendars are given .

in different texts.

Performance Check A: John has found several history books that say that the
Pilgrims landed at Plymouth Rock on December 21, 1620. Other books report
December 11,.1620, as the landing date. Explain why two different dates are listed
for the same event.

Remediation: Have the student review the section of Excursion 6-1 entitled "The.
Gregorian Calendar" on pages 103 and 104.



Selectseason w one model is better than another.

The:student a p es the concept for drermining whether one model i better than
Another.

Student Action: Selecting the option which states that Copernicus's model agreed
'Imre closely with Galileo's observations.

A: d
B: b
C: e

Performance Check A: Galileo decided to, accept the Copernican model of the solar
system and reject the Ptolemaic model.. Select the bekt reason that Galileo could
.have had for acesepting one model and rejecting the other.

a. The Copernican model had been thought up more recently.
b. All the other scientists believed in the Copernican model.
c. Copernicus's model was more logical, and it was just common sense to

reject Ptolemy's model.
d. Copernicus's model agreed more closely with Galileo's observations.
e. Copernicus was an important official in the church.

Remediation: (1) Refer the student to the paragraph below Figure 2 on page 1.06.
(2) Review his answers to questions 1 and 2.

Recognizes Ptolemy's and Copernicus's models of the solar system..

The student identifies Ptolemy's and Copernicus's models of the solar system.

Student Action: Selecting the earth-centered system with Venus traveling around a
\deferent as Ptolemy's model and the sun-centered system with.the earth and Venus
in circular orbits around the sun as Copernickth's model.

A: I . c," 2. a

B: I . c, 2. b .4

C: 1. a, 2. b

1



4

Performance Chock A: . -
. , .

1. Identify the model shown below, which represents Ptolemy's model of the
solar system. . 0

. .

2. Identify the model below,which rqpresents Copernicus's model of the
solar system.

Model a. Model 13. Model c.

, KEY

SYMBOL BODX

S sun

V . Venus

E earth

.e

Remediation: (I) Have the stuc.Wnt revieW'Excursion 6-2, particularly Figures 1 and
2.. (2) Have him answer un alternate check.

1

8tates the variable besides work involved in power.

The student recalls time as the variable in additiOn to work involved when calculating
power.

Student Action: Naming time as the variable.

Performance Check A: Work is one of the two variables required to calculate power.
Name the other variable.

Remediation: (I) Have the student reread the paragraph belo,w Figure 3 on page 108.
(2) Ask .the student if it would require atre powerful engine to accomplish a.cer-
tain amount of work in. Iess time.

10
States the scientific meaning of/the term power.

The student'recalls the definitiOn of the term power when it is used in thIscientific,
sense.

Student Action: Responding to the effect either that pow, r is the rate at which
work can be done or that it is the rate at which energy can be transferred.



Performance.Check A: The city has just purchased an electrical generator..which has .

more power than the one it was using betore.
What is the meaning of the term power as used in the sentence:above? .1

Remediationl (1) Refer the student to the definition giverr in 'the third paragraph'
.below Figurel.3 on 1)age 108. (2) If the student seems.to have an inadequate knowl-

:,

edge of .energy,.stiggest that he repeat Exciirsion 2-V. (3) If you think he may not'
recognize that time is a variable 'in- determining ,power, have him do Performance .. .

.Check 10-03-Exc 7-1-1. .

Interpre ts the, use, of the word powerful in a'statement..

The student applies the scientific- definitionof power.

Student Action: Responding affirmatively and to the effect that power is a measure
of the rate .at whiCh 'work can be done and that- if a device perforits more work in
the same amount of time or less than another it could scientifically be called a power-

ful device.

Performance Check A: In Excursion 7-1, the.terms power and powerftd were defined

as they are used by scientists. A heavy-equipment manufacturer advertises his pew

line of bulldozers as more powerful than last year's models.
I. Is this 'manufacturer using the word powerfill in the same w4 a scientist
does'?
2. Explain your.answer.

Remediation: !lave the student review Excursion 7-1, page 107.

^

Calculates by the method of squares.

The student applies the rule that the intensity of, radiint energy varies inversely as

the 'square of the dr-stance from the source.

Student.ACtion: .Reportipg the power of the neW source correctly within ±10%.

A: 1.2.,100 ±1 210 watts
B: 6,650 ±605 watts
C: 6,075 ±60$ watts'

. .

Performance Check A: Kate fond that her sunenergy measurer warmed up 12°C

when it was held 25 cm front a 100-watt bulb. Use the 'method of squares kr cal-
culate the power of the light bulb that would haye the same heating effect at a dis-

tance -of 275 cm.

Remediation: (1) Review the student's alkwer to question 4 on page 111. (2) Refer

him to the paragraph preceding and following question 4 on page I I 1 . (3) Review

'his answer to question 5 on page III.

.1

I



Squares numbers.

The student applies the concept that a number is squared by Multiplying it by itself.

Student Action: Reporting the squares of at, least two ofe three numbers cor-

., .

rectly.
A: 1. .49, 1 81, 3. 256
B: 1. 9, 2. 64, . 196
C: 1. 16, 2. -36, 3. 289

Performance Check A: Square each of the following numbers.
1. 7
2. 9
3. 16

Remediation; (1) Have the student review fhe definition of 'square on the' bottom
of page 1 ID. (2) Review.his answers to questions 2 and 3 on.page 11 I .

8 1
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Chapters 1 and 2
,.

Excurs4On-2-1

*4.) .
'

I9erfornianCe Check

4tummary Table
h

Objective 'Numb* '

. .
.

.
.

S Otijoctive-DescOption ..
-.

. , ,.

.

.

.

W U 01-Core-1 fuels and lailnches a *Ater. rocket, :
.

. ,
.

,

.

.

,

WU-01-Core-2 ..
-:? . .

Measures height asing a quadrant . . .

.
..., .

.. ,2 ....:. ,--. ...,., .

.,.*e. .

4.

.

.

.WU-01-6ore-3
.

_ _
. .. :. . .,.

.States reasons for using indirect rather than direct ffiethOds to measur 'el0h.t . .
..

WU-01-Core1 .

, 4 I

Reads a height from an anglejbeight conversion table ',

WU-01-Core-5 o ' Stases the reason for repeating measurements .
.

WU-01.-Core-6
1

,- . .,

Defines performance operatibnally.t'or.a water 'rOcket
.

. .

0 4 . .

- .

r) WU-01-tore-7

,0

States why onlyoone experimehttil Ariable' is changed at a time ,
. I-

WU- 1-Cord'-8
0)

. .

States a,procedureoto study a Ipacific variable
e °

- 0 ..

I

0

. WU-01 :tore-9
s

0
'States variables involved in water-rocket experiments - . _.

4 - . .

,

, o .
WU-01:Coi-e- 1 0

. , . ....
\ '1 Ik .Names a system, sq,lAystems.and coMponerM in-adiagrapi

, . , .,,, :iris..

.

.

WU-01 -Core-11 *

. ..., .,. ...,,....- ° .
Draws aProws to shpw the direction io 1' to rce,for pressuriOd gas

6
!) \II

1,111. U 01 -Core-12 .
.

- - -

he direction of,an unbalanced forceADraws an arrow shbwing t... - _ ,
-

.

, W U-01-Core-13
/

t-
.

States how an unbalanced forog cambe 'measured
.

. .

WQ-01.;Cort104 '
.

, .

States a method for mOsur.ing The initial thrUst of a water rockAt ,. .

.. .

*
1 -WU-01ore-15 .Ir , .

r,

StateS properties of Teasuring devices'necegsary for comparing data
., 41' . . ,

? ,

, ar

WU-01-Core-.16 0
4 . s .

besigns a plan altrivastire the effecthe speedawaterthrough jets has on an,

- , .

.,--

...
udritilancW force -

4..
. .

,

i

WU-01-tore-17 .
a

, . .
States the effect of location on a rocket's unbalanclid force .

,
,

* --, .

...,

W.U-01-tore-18 -,
.r) - .:

States reasonffor experimenting wtth simplified systems
. ...
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4.

Objective Number

\''s\U-01-Core-19

1

404\

Objective Description

W U-01 -Core-20.

1.

Cleans up the work area at the close of class

Cooperates.with l'ab partners

WU-01-Core-21 ' . Returns tquipment prOmptlioto Storage areas

WU-01-Core-22

WU-01:Core-23

Responds to text questions
40

Shows care f6r laboratory materials

WU-01Exc 2-1-1 pefines force operationally

WU-01-Exc 2-1-2 Defines unbatInced force operationally
.1,

9,

0

1. A s.
s

,

41,

. .

'. 4N,
N..

. ,

4.

1
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1

Fuels and launches a water rocket;
/fir

The studeni'manipulates Ihe water rocket and air pump, filling the rocket with water
tO the design-ateTie'vZ:i , -iitiaching the air pump t(") the roeket,.pointing the rocket up-
ward, pumping .a m. aximum of twenty strokes or air into the rocket, bracing his
.hands, and pulling on the trigger release slide. .

* .r e Regular Supplies: 1 water rocket
. I -air ptimp

kutnel
I I 00-inl 'beaker
1 metcrstiek Or post) for support
water

Student Action: 1.a.unCliiitg The rocket approximately straight up Over an open area.

,Performanch Check A: (,.;et a water rocket w ith its pump' and funnel, a metersticK,
-

100-nll beaker, and 50,111C water. Tell your teacher you are ready to beobserved.
With the observer, go to the pkicc outside designated by your teacher, and launch the
rocket, using 50 ml olwater.

Rerne8iation: ( I ) I lave the student review Activities 1-1 through 1-4 on pages 2 and
3 for the proper launching proce(s. ,StAs the importance of following directions.
(2) 1 lave a student who was sticces'tuIi fueling and launching a rocket help the
student who is having difficulty.

Measures height, using a quadrant .

he student manipulates the quadrant to measure an angle that corresponds to a
specified height 7.6 meters (foin a sPecific spot in the classroom.

Regular Supplies: .1 -(niadrani.

meterstiv.k
ek

Special Preparations: Place three marks on .ihe classroom Walls: one mark one meter
above the floor where the walls intersect at a collier or the room, a second mark One
nie4c,-Latwve the floor on the wall directly below the clock, and a third Mark one Me-
ter above the flooThrr-tr -Itewall below the blackboard. '1'hen mafk and. label as A, B,
or three spots :on the classroom Ho The spol tor. 1,1-0 should- he
7;6 meters from the mark you made on he all intersection in one c6rner of.the
room. '111(.. spot for Wl1-0 I -Core-2B shot c 7.6 meters,from the mark you made
on the wall direct.ly below the erock. The spot for W11-0 IA 'ore-2C should be 7.6 me-
ters from the mark you made on the wall below the blackboard. Record the correct.

,,
answers for each check in the Student Action below..

Student Action:- 1-(ep'oriine, the height that corresponds to the, nearest 5" angle.
A: Height of classroom .....

B: Height of top of clock
C:- Ileight of top of blackboard



Performance Check A: (let a quadrant and a meterstiek. Study the diagram below.

Station yourself at the spot on.your classroom floor which is 7.6 meters from a -corner

de.signated by your teacher.. Use the.quadrant and the table below to mcasure the

difference'in height between the ceiling of your classroom and tip fmark I meter of

the floor.

Floor Spot on tloor

___
,,

IVIGI IT CONN/FRIER FOR OBSERVERAT 7.6 METERS ..

Ang-le 0° 5(' 100 15" ..'. 0° 2 50 .

.300 35° '. 4W

Height 0 0.7 1.3 2.1 -2.8 -3.6 4.4 ' . 6.4

(iit in)

"

n;

Remediation. I I !aye the sttident rey.iew pages 6 and-3 wIth.Another Student who

sucCe.ssfully completed the actP/ities. (2.1 !lave kim redo fhe pLiformance.-clicck with;

the aid of the more successlul sttident.
:'

.

1

. . . ...
.

.

". I I t-States reasons for using indirect rather than .direct -Me (hodS. 4) measure tog A
- ..

The student generates an explanation for using indilect ine.thods- i»easure, tbe
. , .

. .

height ot The water rocket's flight ..

Student Action: Statnjg.at least-tin/0 of the folloising or eRainpleS:U.theni:.-,.Y.

1. Indrect inethods 'involve leSs eqilipment or inure <iydila oquiptnent:

2 :Indirect metliods,iite easiei i tIsud -

3, I mlirect methods pedduce 'More ilCC tira ft ii stilts (hafi',(Iirect Mrasurpfent.

4. Indirect.methOds eart,.: be done mor.e.,,quickly. \;,: :

5. [Wired metlOds do:not affect fhe variahre...henig,ine*red.

6. IthlirectinethoOS are.the only ones that seem poi.kble ijf:tithe situülion

.

-,s
s-

';
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e.

r^

Performance Check A: Rather than measuring the height of the rocket's flight
diivetly, you made an indirect measurement of height. To do this, you estimated nip
angle size. What are the advantages of findingIhe height indireOtly.?

Remediation: (1) Have the student review .the top paragraph on page 19. (2) yave
the student answer the following problem.

,

_ - Reads a height froman imgle:height conversion table...

Jhç

, .

$

st udttei appliqthe procedure 01:reading, an angle-height Conversion table:

tudent Action: Stating the distance tliat cprrestionds to the given angular Measure-
me

It
it iiy-thV angle-1eighlConver,5ion table.

AI 53.6 meters
B:;t4t43 'meters.

. 29.8 meters

Suppose you wanted to know. the height of a mountain. There are several ways to
Measure it. Here are three.

I. Fly a helicopter to the top of the mountain,"And .drop a chain until it
touches the base of the mountain. Mark and' measure the length of-the chain.
2..Climb the mountain. Dig a shaft down through the mountain ant measure
its height.
3. Measure the angle size with att altitude- melsurer at a 'distance of 1,000

Meters ftom the mountain. Using a conv.ersion lathe similar tp Table .1-1 but
for a distarwe, of 1,000 meters, calculate the height of the mountain.

What are some advantages Of fiiiig Athod 3?,..
!IP

,



PerformanceiCheck A: Use the table below, to answer the !question 'that. follows:.

/ HEIGHT CON ERTER FOR OBSERVER AT 25 METERS ..

Angle '0° 50 ° 20° 250 30° 35° i 400

Height
(inln)

0 2.2 4.4 6.9 9.1 11.7 14 4 17.5 21.0

Angle 45° 50° 550 60° 65° 70° 75° 80° 85°
*

Height
*(.i,u m)

25.0 29.8 35.7 43.3 53.6 68.7 93.3 141.8 285.8
.

Suppose you were, an observer sitanding 25 meters,,from the _site of a rocket launch.
When the rocket was at its maximum height, you ineasuk the angle to be 650 .

What was the maximum height to which .the rocket climbed?

Remediation: 1 ) Review with the student his answers to questioris 1-4 and 1-5 on
pages 7 and '8. (2) Review-his answer-to Self-Evaluation 1-3. (3) If he cannot read a

height from the table when given the angle, help hpri practice using the table.

c.

States theson for repeating measurements.

The student applies the c:oncept that experimental measurements should be repeated.
y

Student Action: Stating, in effect, that several measurements are made of the sarne
thing in order to reduce the effects of the random errors in individual measurements.

Performance Check A: When you and your team members measured the nlaxiinuin
heights 'of the rocket's flights, there were two observers. Why were two observers
used to make each of the measurements rather than just one?

flerrmdiation: *eview the student's ansver to Sell-aahiation 1-4. (2) Review his

answer to queslions 1-1, 1-2, and 1-3 on page 7, emphasizing the note to the teacher
found in the margin on page 7 of the Teacher's Edition.

WU

`Defines performwwe operationally ror a water rocket.

The student recalls the operational definition of perfbruunwe for a water rocket.
_

Student Action: Re_s.pondMg to the effect that it Is the maXimum height 'to which'

the rocket,rises when it is launched..

WU

rocket, based upon your activity with the quadrant.
Performance Check A: Write an operational definitioh for'eerformwwe for a w rer .

\



Remediation: ) Have the student read the two paragraphs immediately folloWing
question If() on page 8, of the text. The main emphasis in those paragraphs is the
height reached by the rocket. (2) If the student just doesn't understand the term
opeiational jeflUiiion. or it' you believe .he needs practice in writing operational
definitions, refer him to Excursion 1-2, "Writing Operational Definitions," on
page 91 of the Level III text Why You're You.

States why only one experimental variable is changed at ?i time.

The student applies the concept that in 4n experiment, only one variable is changed
at a time.

Student Action: .Stati)T, in effect. that in an experiment, only one variable is
changed at a time so that the effects of changes in the experimental vAriable can be
identified as related to that variable alone and cannot be confused, with effects pro-
duced by changes in otWr variables.

Performance Check A.: You designed an experiment to determine the effects of
changing the amount of air and water in a rocket. You were told to change only one
of those variables at a time. Why was this important'?

Remediation:.. ( ) If a. Level II text is available, have the student review Excur-
sion 4-1. Part A. "I folding Variables Constant," pages 381 through 386. (2) Ask him
how he would determine what effect each of the Variables had,on- the rockers.behavior'
without checking them inOpendently. If necessary. point out that the variables
might Liave,Wad opposite effects.

01

8

States a procedure to study a specific variable.

The student generates a Procedure for investigating the effect of a specific variable. _ _ _ .

on the performance of a,rocket..

.Student Action: Stating a pmcedure which includes a ,way of systematically chang-
Cing the variable to be investigated whife holding the other variables constant so as to0 investigate the effect of the variable on a rocket's perfortnanee.

Performance Check A: One variable that might affect the performance of the water
rocket you used in the activities is the weight of the empty rocket. Design a proce-

.dure you could use to investigate the effect of this variable.
,

lilemediation: ( I ) Review the student's experimental plan in Problem Break 1-1 on
page 8. (2) If a Level II text is available, have the student review "Ilolding Variables
Constant," Part A of Excursim 4,I, pages 381 through 386.

4.

A

.9 1



-

Slat() variahle.s.involved in water-rocket experiments.

The student recalls the two variables which atTect the performance of a water rocket,

Student Action: Stating that the two variables are the amount Of water the rocket
contains and the number orstrokes or air forced into the rocket.

Performance Check A; What are the two variables that affect the pertbrinance of the
water -rocket you ,used in, class activi tie,s?

Remediation: (1) Have the studentreview Activities I-1 and 1-3 on pages 2 and 3.
(2) R(view tki?student's answers lc; questions 1-7 and 1-8 on page 9. (3) Review his
aitswer 4.0'14-Evaluation I-5a.

WU

Mines a system, subsystems, and components in a diagram.

The student applies the conCepts that a system is a group of objects that influence
_

each other, a subsystem is a group of .two or inure objects which directly influence
each other Within the system, and a component is an individual part of dm system.

Student Action: Naming the rocket and launeher as a system, the parts of the air
Pump and the rocket itself as two subsystems, and any tour or the Tollowing as Lforn-

ponents: ( ) pump rod, (2-) barrel, (3) trigger, (4) trigger release, (5) water,
(6) rocket shell. (7). fin. (8) air, (9) nose: or ally other combination that:fit the
definitions of system, subsy'stem, and component.

Performance Check A: Suppose you had the rocket shown below ready to launch.-41
-Identify one system, two subsystemw. and Four components. A Nose

Barrel

Air

Water

Rocket shell

Pump rod

Meterstick

Fin

ROcket

Trigger
release slide Air pump

Trigger



.Remediation: (1) If a Level I text is available, have t e student read from the middle
of page 8 to the bottom of page 9. (2) Have the stu ent read page 11 in the Level III
text bivironmental Science for a reView of syste s, subsystems, and components. ,
(3) Perham the student correctly identified ei. er the rocket or the; air pump
(launcher) as a system and then had difficulty in identifying a subsystem of his
system. Explain that the subsystem needs a minimum Of two-inteiiiaing components.

WU
.

Draws arrows to show the direction of force for pressurized gas.
,.. i i

., Jr

The, student applies the'concept that: a confined gas under pressure exerts an equal
e

.

force in all directions.

... 1 . Student Action: Drawing arrows of 'approximately equal length that point radially_
outward in all directions against the inside of the container.core A, B, and C:

Performance Check A: The gas cylinder shown below is filled With carbon dioxide
gas under pressum. The diagram also shows a cutout sectioti of the container. Copy
the cutout 'section .onto your answer sheet. Draw arrows to show the force (the
pressure) that the.carbon dioxide exerts on the inside of the container walls.

Metal cylinder pall

Cutout secticrn of gas cylinder

Gas cylinder

Remediation: ( 1 ) Refer the student to the top paragraph an Figure 2-1 on page 13:
(2) Review the diagram in Sell-Evaluation 2-1 whh the M



Draws an ai).ow showing thedirection of t_uutribalanced- force.

,
The student applies the concept that the reaction force on an object acts in the

'direction opposite to the dtrection in which the gas is escaping.

Student Action: Drawing an arrow in thc direction opposite to thai otthe escaPing

gas.

Performance Check A: Shown in the diagram below is a balloon with'air escaping

through a hole in its side. Copy the 'diagram onto. your answer sheet, and draw an

arrow t6show the direction of the unbalanced force acting on the balloon.

Air escaping _ Balloon

Remediation: ) ljave theostudent read the second paragraph on page 13. (2) Have

trlilook at Figure 2-2. (3) Review his answer to Self-Evaluation 2-1.

States how an unbalanced force can be measured.

The student applies the concept that an unbalanced force can be measured in the

same way that a single force can be measured.

Student Action: Responding to the effect that the unbalanced force can be measured

with a force measurer.

Performance Check A: 'Cyrus has a 'toy tractor and a toy car, both operated by'
.batteries. When he hooks them up as shown in the diagram beloW, they each exert

.a force in opposite directions. However. the toys move in the direction shown by
the arrow. Therefore'. an unttalaneed force is acting, since the tractor pulls the caf,

backwards, ilow conk 's unbalanced force be measuteW?

9 4

Wu
1
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Remediatioh: (1) Refer the student to Activities 2-1 through 2-3.on pages .11 and
12 for thi example of a force measurer being ased to measUre an unbalanced force.
(2) The iha of an unbalanced force's being measured by-4i force measurer is sum-,
marized.in t e second paragraph.of page 13.

1

0
Statts a method for measiurng the initial thrust of a water rocket.

The student -genenites a method for measuring the initial thrust of a water roeket,
which involves the idea of connecting a force-meastiling device to the rocket and
then releasing the rocket from itspuncher.

Student ACtion: Stating a- method which includes the idea of properly cOnnectin a1 tsi
force-measuring device tcrthe rocket and then releasing the rocket from its launch r.

PerfOrmance Check A: Suppdse you want to measure theinitial thrust,.or forc6.,of
your water rocket. Describes a method that you might use to measure this thrust.

Remediation: (1) Review page. 21 with the student, from Problem Break 2-3
through question 2-23. (2) Discuss together .how measuring force by measuring the
extent to _which the force-measurer .blade bends gpplies to the performance check..

4

States properties of measuring devices n4qessAy for comparing data.
.

;

The student applies. the. concept that rnekaiuring devices \must be calibrated against a
standard if Ow value of measurethent made with them are to be easily compared.

Student Action: Statinz in effect, that the rips and the units must be identi-
cal because comparisons Of results depend upong&tting similar numerical results

"when making the same measurement.

Performance Check A: You made your force measurer more sensitive when you
used a thin plastic ruler, a shown- bekm. Suppose you wanted to compare your
results with yourclassmates' results.

1. What would have to be true of all the rulers?
. 2.. Would your classmates have to use the same units to mark their scales?
3. Explain your answer to question 2.

Thin plastic ruler

Force measurer

I



Re Mediation: ( 1) Ask the student if the thickness of the blade_affects the amount

the blade bends when a force is applied to it and what affect it would have on meas-

urements if the rulefitblades were different. (2) Put a ruler blade on the force meas-

urer. !lave the student apply the same small force to the ruler blade, but read the

answer first using the 0 to 1 N card and- thjn the 0 to'l0 N card. Ask him if using

different size units changes the measurement he repor4s. (3) Ask him how he and a

classmate could .compare their measurements of a certain force if they both used

rulers and units that were different.

Designs a plan to measure the effect the speed of water through jets bas on an un-,

bakinced force.

-The student generates a description of a procedure to find the effect on.an tenbal-
.

anced force of changing just the speed at which water leaves a jet.

Student Action: .R,espupdipg with a procedure that includes the ideas-of (1) changing

the size of the jet. (2) adjusting,- the rate of How so that a standard volume o water

flows .from the jet in a -certain amount of time, (3) measuring the speed of flow- re
and (4) measuring the unbalanc% fOrce.,using a. force measurer.

Performance Check A: Gerry wanted to find out what effect the speed at which 1:6
water left a jet had on the unbalancvd force. lle wanted to keep the rate of flow the

same and change only the 'Speed. In the storeroom, .he found some water jets that

had different-sized Openings. Describe a plan that Gerricould carry out to measure

the effect on the unbalanced force of changing the speed at which water leaves a

jet:

Reenediation: (1.1. Refvr the student to Activity 2-8 on page 18 For information
about obtaining a standard flow of water. (2) Kefer him to the top half of page 19

for information about measuring the speed of flowing-water directly.
.

The student applies the co.ncept tnat the thrust .produced by a jet is less when.it' WU
,States the effect of location On a rocket's unbalanced force.

'

discharges intO aduid.than when it discharges into empty space.

Student Action: Stzaiq, that the greater thrust (unbalanced force) is produced in a

vacuum and, in effect, that the rocket lluust is less when .a rocket discharges into .

nnitter (a fluid).

Performance Check A:
i. Will a rocket, produce a greater
vacuum ol,'o9ter space or when it is

2. Explain 9Our answer.

unbalanced force when it i in,the near
still in the at Mosphere?

-1

Remediation: Reyiew the studenCs_anslkers to questilms 2-20 through '1-22 on

page 21. -(2) Review his answer to Self-Evaluation 2-5.

ore
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18

States reaSons for experimenfing wjth simplified systems.

The student recalls the reasons that simplified rather than larger, tnore complex
systems are studied.

Student Action: tating the effect .of two of the following: ( I ) to decrease- the
aexpense nd ti e of investigation, (2).to have a more manageable and easily obsetryed

er system, and (. ) to control variables more.easily.

Performake Check A: You studied .a simple roFket systeM rather than a somplex
Saturn irocket'system. Give two re'asons why experiments are performed on sim-
plified systems rather than on more complex systems. - .

0 f"
Remediation: Discuss the following situation with the student.

Suppose Opt two engineers at the Space Center in Houston want to study the
effect of temperature on the surface coating of a tiarticular metal shield. They
decide to expose a piece of the 'coating 'to various temperatures In a heating
chamber at the,Center.' Another engineer suggests that a flight to the moon should
t)i made to test the metarshield. The two engineers agrue that it is better to uk a
simplified system at the Center to study the7 tempera ure effect rather than the com-
plex system in outer space. Their argument is bas d on four considerations, 'cam-.
parimins of..

/ -
I . the expense awl time required for:Investigation,
2. the ease of observation,
3. the manageability of the syst*em, and l
4. the control of variables. ...._

II: you were one I. the two engineers, what would Your arguments be?

f44

Cleans up the work area at the close of class.

The student choose's to close the laboratory activity period promptly upon receiving
notihcatim ot the time tp do so. .

Student Action: 'Ceasing the ongoing laboratory activity when notified of the time,
returning materials in usable, clean condition to storage, and participating in work
itrea cleanuvon at least three separate occasions when being Observed by the teacher
or another designated person without his knowledge.

Teacher's Note: The opportunity for assessment of this objective arises almost every .
day during the course of regularly assigned laboratory activities. Use a few minutes
of class time for group instruction early in the school year, find almost every week

. .

for reinforcement, to",discuss the role ig the student in the ISCS learning environ-
ment. ho encourage 'personal responsibility in the student, discuss thereasons for .
his closing his activities promptly (to allow time for hiniself and Others for lab-
closing activities), retiirning maeerials to storageirr clean condition (tO facilitate their
use by others), and participating in area cleanups (to leave the area as clean as he
found it ).

9 7
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Performance Check A:''Sour teacher will observe you- for this check .when he

Remediation: (1 ) It' a student fails to accept-this responsibility, approach him di-*.

vidually. aAd review the reasons for his accePtance of it. Emphasize the. cial

responsibility for cooperation in 'the learning environment for the good of tu-

41e7nts. Poiut out that he has received the benefit .of other students' provisi for

others as well as for themselve. (2) Do not, at first, suggest that he may e. his

privileges unless he cooperates. But if he doesn't cooperate after you ohs p his

behavior several times, ask him,if he can suggest a proper penalty. (3) An:alternative
IIremedy may be to request him to assist in the process,of overall classroom. actrunting

of the materials for a lierio4 of time until he recognizes the ittportiincP o ' he stu-
. dent's role. (4) Do not use extra cltanup.as Penalty for mot cleaning up roperly.

In other Words, don't use something as a penalty that you -want done milli!) Iy. ,

4..
Cooperates with lab partnerS.

.

The student chooses-to cooperate with -fellow students in the laboratory:.

.. .

. Student Action: Ting polit, waiting his turn, being orderly wl en m .y,ing 'about,

and observing the right of his classmates to work .without being unn4cessarily'dis-

. turbed, when observed without his knowledge by the teacher alio 4. designated .
1

person on at least three Occasions..

Teacher's .Note: The opportunity for assessment of this obje,ctirdariwS almq.st every

day during the.course of regularly assigned laboratory actOitids. U U few minutes

of class time at the beginning of a .session for a whole-grou0 disc ion early in the

school year and several times later' on to discuss the need,for co .1tration with and

considerIttion of other students. Some particular points tbr disc slog include being

polite, waiting patiently, not making others wait longer than neC- sa0, being orderly q

when moving about, and observing the right of others not .thtllidisturbed. Talk

about, each student's accepting the personal responsibility for:his (Opt" behavior in .the

grouP,situatipn.
,

PerforManca Check A::. You? teacher ill observe youjoi this checks when he can.

Remediation: (1 ) If a student fails to aceept any of 'these resPonSibilities, approach

him privately andwieviei* the rZ!asons for his tack of coOperation vAth his fellow stu-

dents.' Suggest thafhe Oay sOme attention t changing his behavipr to more accepta-

ble StaitAieglik (2) Find out if the stuclent feels that he is behaving in a less than

acceptAt 4161, so, ask WI whether he feels &tie penalty should be imposed

and what he On \ suitable.penally would be.

Ketutils'egtiipmfnt promptly to storage areas'. ;

The student chooses to show personal responsibility for returning laboratory equip-
.

!tient promptly to the proper storage places as soon asit is nolonger needed, during

the class period, and.not jdst at the end of the' period.
. .

*.

14
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Student Action: Returnin equipment and materials no longer needed to the pro-
per storage places op at least three occasions When observed by the teacher or another
designated Observer without his knowledge of being checked.

Teacher's Note: This objec.tive may be assessed at any timelhe student is responsible
for learning activities requiring the use of equipment and supplies. Use a few minutes
of 'class time for group discussion of the reasons for returning equipment to storage
areas promptly when it is not being used by the student or by his group. The reasons
include (I), the short supply of -eertain items and the need to cooperate with others.
(2) the chances of equipment's being misplaced, (3) the possibility of accidental
damage to equipment, and (4) the greater opportunity for pilferage by an irresponsi-

..ble student when things are disorganized.

Performance Check A: Your teacher will observe you for this check when he can.

Remediation: In a private .conference, discuss the roasons for the student's coopera-
tion in this request. Ask fo'r that cooperation. See also Remediations ( )42), and
(3) for WU-0 I -Core-19.

4. ,

k

p.

Responds to text questions. .

The student chooses to write iwhis Record Book the answers to 90% orinoreOf the
textbook questions.

Student Action: Exhibiting the written responses when 'requested to do so: At
least; nine Out of ten questions should have responSes, be theY correct or incorrect.

Teacheris Note: It is intended that this objective be assessed throughout the year.
Such a check provides opportunities to encourage students to work nearer .their
capacities while remaining indepoldent of the teacher. use a few minutes of class
time for a group discussion of the reasons'for writing.the answers in the Record Book.
Writing the Record Book serves ) to help the student think tl,irough what he
sees and does, (2) to preserve ideas for future reference, (3) to malee a recgrd orthe
student's progress through the core; (4) to Provide the teacher with a sourq of input
for analyzing the _student's difficulties and progress. and (5) to help the. student:':'
learn the background ideas for conieptual understanding. Writing in the,Record
Book is "in"; writing in the text is "put."

Performance Check A: Your teacher, will "observe you for this cheijc when he can.

Remediation: ( ) In a private conference, discuss with the student the ideas
enumerateil and ask why he chooses not to write the answers. (Perhaps he cannot
write!) Evaluate fhis reasons and counsel him-accordingly. Encounrge him to follow
the pattern of his classmates and set downitis ideas as they are,doing. (2) Have him
read "Notes to the Student," pages viii and ik in his text. (3 1-7(211kAV'iip in a few
days to determine his action's.

1



--Mows care for laboratory materials.
as.

The Ntudi'n t chooses to show proper care and use of ISCS labobtory materials:

Student Action: Using_ the materials only for their intended purpose or re(1uesting
permission to do other specifjc experiments with them when being observed with-
out his knowledge by the teacher or another designated person on three or more
Occasions.

Teacher's Note: This objective may be assessed at any lime that the studmt is
c, .responsible for a learning activity in which etjuipment zvid supplies are required.

Use a Tew minutes of class time tor_ a whole-gropp discussion of the reasons for
handling laboratory materials properly. Such reasons include: (1) It damaged, they
are -lost to use by students who need them now. Short supply.means waiting in !inv.,
(2) They cannot rt.3ad.kly .be replaced. Replacement usually takes several months at
best. (3) If materials are handled properly. they may be used for other than regular
acthities (with the permission of the teacher and after makilig a proper request.).

Performance Check A: Your teacher will observe you for this check when he can.

Remediation: ( I ) In a privatl4 conference, a'sk the student ithy he chooses to mis-
handle eqtlipment: klelp him to evaluate his reasons. and ask for his cOoperation
in the future. If he agrees. reassess the objective later. (2) If after the conference

.11.! still does not agree..Ask him if he feels that he shoukl be penalized and what he
thinks should be an appropriate penalty. GAT him another Opportunity for compli-
ance. (3) If is still uncooperative. appl/ a penalty for mishandling equipaient.
This may mean denying him use olthe equipment either temporarily or permanently
or taking some other suitable action.

WU

ore
23

Defines liwce operationally.

The it udent recalls the over tiotialdefinition'o1 furee,

Student Action: ReTon _114, in effect: that' a force is that which can schaage,an
object's shape. speed. 0 direction and can/be measured by observing the extent to,

, which it changes the hape (how far it' tlends (he blade of a force measurer), or
motion (speed. direct'on, or both) of an lbject.

Performance Chec A St ;ate an opera tonal definition offorce,?,

ftemediation: flaw the studen review from page 101 to the top of page 103
in Excursion (2) Ask him ho he cotild,measure the force that a w5ter clock
cart exerts on. a desk. If it is ne .ssary to s'how him a way to measure force, refer
himto.4tivi ies 1 mid 2 (in.vag 103, $

WU
01

Exc
2-1
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1

Exc
2-1

Defines unbalanced 7orce operations:ally..

.
The' student rdcalls the operational definition of unbalanced- fa. rce.

Student Action: Stating, in effect, that- an unbalanced force causes a 'change in the
motion or shape of an objcct and that the size.of the change is a measure of the size
of the force.

Perforinance Check A: Qite an operational definition of unbalanced f6rce..

Reniediation:- ) Have the student review pages 101 and 102 of Excursion 2-1 if
he needs help with the notion of-an unbalanced force. (2) If the student needs help
with the .concept of an operational definition, it iS presented in Level III. texts Why
You're You, pages 91 and 92, and Investigating Variation, pages 4 and 7.

(0. ft
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Chapters 3 and4

Excursions 3-1 thru 4-4

Performance Check

Summary Table

Objective Number ,

J )
.

. ..

.

Objective Diçription
.

e...

WU-02-Core-1
..

. .

Recognizes the relationship between thrust and rocket weight,
. .

.

WU-02-Core-2
.. .

, .

Relates unbalanced force on objects to their distance traveled: .

_ . 1

WL1-02-Core-3
.

. ,`

Interprets water-clock cart tracks

1

WU-02-Core-4 Matches graphs of speed vs water-drop intervals with water-clock cart drop redords

WU-02-Core-5 Relates masses of objects to their speed when equal forces are applied

WU-02-Core-6

_

Graphs data .
.

WU-02-Core-7

.

Selects a graph showing the relationship between mass and change of speed

WU-02-Core-8
.

V
.

Selects-the graphs showing a change in art unbalanced force vs a speed chahge

i

WU-02-Core-9
_

Relates the length df time an unbalanced force acts and the speed of an object

WU-02-Core-10 Relates unbalanced horizontal force and projectile range

WU-02-Core-11
.1 r.

Explains why the ball which fell straight down was used .

..

' WU-02-Core-12. RelatestOe of fell.to the weiZand horitontal tpeed of an-object . .

WU-02-Core-13 Determines the orbiting speed of a satellite

'WU-02-Core-14
. ,

Selects a graph which shows the period of a satellite vs its distance from the earth

WU-02-Core-15 Selects the graph showing the minimum orbiting speed vs height

.

WU-02-Core-16
,

States two forces that slow down rockets leaving the earth

WU-02-Core:17 Selects the graph shoWing the relationship between the weight of an object and its

,

distance from the earth
.
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e

1.

4

e

.

Objective Number
. ..:

. , . . .

. .

. .

Objective Description ' .
.

WU-02-Core-18 .

. .. .

States whether gravity.reaches zero at soMe distarice from the earth .

WU.:02-'Core-19

,
' .'". ' .

Defines.the term period of a satellite
:

WU-02-Core-20 -...

,, .
..

Select's a ntiMerical value for the period Of a satellite -
i

WU-02-Core-21' :Chgacterizes the speed of satellites, by the shape of their paths

WU-02-Core-22

.

SelectS a dia9rarn of a free-return path
.

WU-02-Core-23

.

;.
States the relative rocket speed riecessary for lunar orbit .

-; ..

.
WU-02-Core-24

.

'States thepurpose of a spacecraft's heat shield. . . .

.....,

WUc02-Core-25
,,
Stetes a way. that a returning spacecraft isslowed down

.

WU-02-Exc 3-1-1
.

. .

E-xplaips 'recoil in a launching device
.

WU-b2-Exc 3-1-2
.

States the effect on force of a change in the masses being ejected
. ,

, WU-02-Exc 3,2-1
.

'Calculates the thrust of a rocket .

WU-02,-Exc 3-2-2 . .^

-..\'

---,
t. . .

'tists two ways to increase the thrust of a rocket
,

.

.
WU--02-Exc 312-3.

. .

r:States why rockets are built so that they burn their fuel in stages

WUf02-Exc 4-1-1
;

Selects a reason incorrect'ideas about nature tended to be accepted for 6 long tiMe
.

WU-02-Exc 4-172
,. .

Selects the variable or varjables which affect the.period Of a pendulum

WU-02-Exc 4-2-1 Explains why scientists:prefer mathematical models
.

; WU-02-Exc 4-3-1 , Selects the period neceSsary for a fixed-position satellit '=

WU-02-Exc 4-3-2 ,4Reads a graph 'which has tVvo cu'rves on ii, k '
t

...

114
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applies
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Objective Number Objective Description
_ .

A

WU-02-Exc 4-4-1 Selects a graph showing the heating of a substance froM solid to gàseous form
k

WU-02-Exc 4-4-2
,

States whi a spacecraft does not burn up on re ntry

WU-01-Core-7R States why only one experimental variable is cha ged at a time

ii

WU-01-Core-9R
.

States variables involved in water-rocket experime ts .

WU-01-Core-12R Draws an arrow showing the direction_of an unbalan ed force '. .
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A

Recognizes the relationship between t4irtist and_ rocket weight.

The student applies the concept that th$ thrust of a rocket 'must be greater than its
total weight for it to lift off.

Student Action: Sele.slia .the smallest engine that provides sufficient thrust and
stating in effeet that the thrust of a rocket must be greater than its.totalweight for
it to lift off.

. A: d--
B: e

C: b

Performance Check A: Hank .hascarved a rocket out of some balsa wood. He wants
to buy a.small rocket engine to .make it flY.. Since he is short of cash,rhe wants-the
smallest engine that will launch his rocket. The rocket without the engine or flitel
weighs 0.8 newtons. 1-W catalog of engines gives the following information.

ENGINE
.MODEL

TOTAL WEIGHT OF
ENGINE AND FUEL
(in N)

iHRUST
(in N)

Vi

"9

a 0.1 0.4
o

012 0.8
0.3 .1 .1

0.4 1.5 .
0.'5 2.0

t

,

Which is the smallest rocket engine that W'ilr allow his rocket to lift off?'
.2. Explain .the reaschn -for your choice,

Remediation: (1 ).Have the student read the last paragraph on page 24. (2) Review. ;
Ifii4 answers to questions 3-4 .and 3-7 on page .25: (3) Review his anSwer to.Self-
Evaluation 3-1.

RelatesuAalanced 'force on objects to their distance traveled.

The student applies the concept that the distance a movable object will travel in a
given amount of time varies directly with the size of the unbalanced force applied

,to it. . .

Student Action: Selecting the higher rocket and stating in effetti that the greater
the unbalanced force on 4 racket, ?the farther the rocket will travel in a giVen amount

. ,oy time.
A: I)

B: b
C: Yggi

. 491
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A

, . .. , .. .

. Perfgrmancg check A: ldentical&;oLets a and b shown beloW", Ofted off the launch

pad 4t ihe same tithe.: ,- . , .

.
1:. Which rot:Ica has had the greater unbalancedfarce acting On it?

2. 'Explain youranswer.
-,, i,'

V
. .

-

, 0

a.

Rocket b

f Ground

Remediatio'n: ( ) Have the student read the last paragraph on.page 25 and the first
paragraiih on page 26. -(2) Diseuss with hint Figure 3-1 on page 26. (3)11. hesh.sls

trouble with ethe concept of u balanced force, revieAis anSwer to question 3-7 on

page 25. -
. .

a.

Interprets water-dock cart tracks.

The student classifies the spell of a ,9ter-clock prt as increasing if ,the drops becOme,

farther a rt, as deCreasing if the drOps become closer together, or as:constant if the
.,

drdps are e illy spaced.

Student Action.. tatin2 whether the speed increases, decreases, or remains constant

correctly for at least three of the four cases,
A: I . decrease's, 2. remains constant, 3. increases, 4. dec'reases.

B: I. remailis constant, 2. decreases, 3. increases, '4. cemains conk-ant

C: I. , decreases. 2. increases. 3. inere4ses, 4. remains constant'
4 -

.Performance Check A: The diagram below represent the' water drops left by a
moving water-clock 'cart during four trials. The arrow shoWs the directkm of motion

of the cart for each trial. Indicate whether'the cart's spee.d. increases; decreases, or

renZins constant 'during each,of the four. frials.

TRIAIr WATER-CLOCK CART TRACK DIFItCTION OF MOTION '

t 4

we

4

a

<
1. a

.e. 4).4 <..

3. .

4. et 0. 41 4

...4...3110

719 ;

re
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Remediation: ) Have the student..read the paragraph above question 3-10 on
'page 27: (2) ReView his answer to question 3-10 on .page 27. (3) Review his answers
to Self-Evaluation 373 a, I), and c.

Matches-graphs of speed vs water-drop intervals with water-clock cart drop records.

The student classifies Water-clock tart records as stowing the same relationships as
con:espQnding graphs.

Student Action: Mat*ing the water-clogb\rt drop record in which the drop
separation increases jo4 the direction of motion with the graph that slopes upward
to the right, the- record in which the drop separation decreases in the direction.of
motion with the graph that slopes downward to the right, and the record in Which:
the drop separation is constant with the graph with the horizontal line.

A: I. a,' 2..1), 3.- c, .4. 1)

4 B:0 I. c, 1. a, 3. b, 4. b
C: .1. h, -2. a; 3. -7c, I.

Performance Check A: The graphs below show the change in speed, if any, of a water-
clock cart. On'yoyw answe'r sheet after the number of each water-clock cart drop
record shown below, write the letter of the graph that best represents the speed

:thetart.

1.

2.

3.

4.

Graph a.

1.11

c).

DROP RECORD DIRECTION OF MOTION

I
f

O. . I. #

<

Graph b...

P.

TiME

s.

la

CZI

LU
LIJ
c).

-

Gr4ph c.

.TIME

1-70
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11111111111111111111111us u
1111111111111111111111111
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1111111111111111smonsussmi
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Remediation: ( ) If the student siMply overlooked sorne part of the, itern, have him
do an alternate performance check: (2) Have the student do the following elercisQ.

Loa at Activity 3-6 and Table 3-1 on page 28. ;he distance between drops indicates

the speed of the cart. -Plot:the interval numbers (I, 2, 3, and so. on) versus the distance
traveled between drops.

(a) What is the general shape of the gyaph?
(b) is the speed decreasing, increasing, or .constant?
(c) If you are not Sure about the answer to b, above, look to see whether the

space between intervals becomes larger, smaller, or remains the same.
Remember that the time between thy- release of one drop and the next is

.t he same.
UI) Now return:to question b.

Relates'masses of objects to their speed when equal forces are applied. a

The .student 4q)ties the concept that an object's speed varies inversely with its mass,
when equal forces are aPplied.

Student Action: Selesting the object with less mass and stating to the effect that
the speed of the object with less mass will, increase faster because its mass.is less.

A: the blue ca.i.t
B: Bill's cart

.

C: Mark's cart, 7

Performance Check A: Ed has two water-cloi.'k, carts. 'Me red one has a mass,of
5 kg. The blue one has a mass of 2.5 kg. Using his force measurer. Ed applies the
same force to each cart..

1. Which cart.Mhe Pe 1 or the hlue, will speed up more quickly?
2. Explain your answ /

N.,
. .

Remediation: (.1 ) Review the student's answers to *questions 3-13 through 3-15 on
. page 32. (2)1-lave him ead item 7 at the bottom of page 32, ) Review his answvrs .

to Self-Evaluation 3-5 a and b.

ciraphs data.

r,
The student lipplies the procedures of graphing tir data related to the change in

. . .

distance traveled by a cart .acted on by a constant force when the Mass of the cart is

changed.

Special Preparations: Prepare a grid for the Ktudent or'dinilicate 'the .appropriate
grid froni the back of this book.

a.

/.



c:

0

Student Action: Constructing ilraph, which includes plotting /Ole points to ±0.2
scale'divisions and drawing'a best-fit Vine.

A: 18

16

14
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Performance Check A: From Your teacher, fget a Copy of the labeled grid below or
a piece of grid paper and label the axes as,shown.

Marion measured the distance traveled by. her cart over five equal time intervals
while she exerted a force -(3 f 0.2 N. Shechauged the.Mass ot her cart fOr 'each of the

Her data are shown below. On your labeled grid, draw a graph of her

2.5 3.0

five- trials.
dirt a.

TQTAL MASS
(in kg)

DISTANCE CHANGE
(in cm)

1.5 3

2.0 4

1.5 5
1.0 8

0.5 I()

'18

14

12

w 10
0

8
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4 4
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1 1 3
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Remediation: (1) Review the student's answer to question 4-13 on page.45. (2) If a

LeVel II teXt is available, have the student read Excursion 7-1, pages 425 through 434.

Selects a graph showing the relationship between mastswd change of speed.

The student afplies the concept that if an applied force'is held constant W. hile the:

mass of au object is varied, the objecrx. rate of speed varies inversery. with the

variation in mass.

,

Styclent.Acfion: Selecting the graPh showing's curve'Sloping downward to thr right.

A: .1)
B:

Performance diva( A:

Pa

Suppose.that the force acting on the wider cart skown above was a constant 0.2 N

for each trial and the mass on the 'cart was variN. Select tile graph below which b6st

shows the relationship between the mass of th.e.eart and its load and the speed of: tne

cart..

Graph a.

1

INCREASING MASS

t Graph b.

1.14

0

INCREASING MASS
,

,



Graph c. El)

0

INCREASING MASS INCREASING MASS.

Remediation: ( ) Have the studeni revi.ew Self+valuation 3-.5. (2) Review together

the data in Table 3-2, page 31, in terms of eaclf of the graphs in the performance
chec,k to find the graph that fits the data. (3.) If he can sumenarize thi data but has

difficulty with graph interpretation and if a Level 11 text is available, refer the stu-
dent to ExcurSion 7-1, Part B, pages 428 through 434.

'

Selects the graph showing a change in.an unbalanced fOrce vs a speed change.
. 'r

The student applies the,concept that the speed of an object varies directly with the

size of an unba-lanced force applied to it.

Student Action: Seleciing-the graph witlithe line sloping upward to th e right.

A: c
B: h
C: a ,f

Performance Check A.: If you used your force measurer to apply different forces to

a water-clock cart, the.speed would change at different rates. -Select the graph below

how the rate -at which speed changes varies as the force applied isthat best shows
changed...

Graph a. 111 LLJ
I- LI
< z
cc <

z u
in<

a.cc u)

z 0

Graph c.

4
.r"

0 10

UNBALANCED FbRCE (in N)

LIE.L6' A
cc<

z00
Lct%(.),

A
0 10

. UNBALANCED FORCE (in N)

Gsraph b.
2.

Owl

0 . 10

UNBALANCED FORCE (in N)

0 10
UNBALANCED FORCE (in N)

I .

j is
A



Rêmediation: ( I). Haye the student review Figure 3-1 on page 26. (2) Have him
read point 6 on page 32. (3) If graph interpretation is the problem and a Le Vel 11
text is available, refer tfie student to Excursion 7-I, Part B, pages 428 through 434.

a

Relates the length of time an unbalanced force acts and ,the speed of an object..

The student applies the concept that ,the amount Of ebange in the .speed of a mass
depends on tlieS'ize of an unbalanced.foree applied to it and the amount of time the

.force is applied.

Student Action: Seleeting the object which is in contact with the force Idnger and
stating to the .et;fec,t tthat -the longer an unbalanced force is applied, tho more the
object will speed-up.,

A: Rocket 'a
B: Jim
C: \Stone b

Performance Check0: Two identical rockets which exert the same launching force
were fired from two identical launching Oads. Rocket a was-launched with a force
that was exerted for 60 seconds, Rocket b was,launehed with the force exerted for
only 30 seconds.

Will roctket a or rocket b reach the greater speed?
2. Explain your answer. :

Remediation: (1) Have the student read the first three paragraphs on. page 33.
(2) Review his answer to question 3-16 on page 33.! (, ) Review his answer to Self-
Evaluation 3-4.

. "

''

Relates unbalanced horizontal force and projectile range,.

The student _applies the cobcept that the greater the unbalanced horizontal force"
acting on the object when it is launched, the greater its range will be:

Student-Action: Describing a way to increase the force to produce the -desired'
change in range and ex_plaining in effeell, that the greater the unbalanved horizontal..
force acting on au object:. the greaterits range will be.

Performance Check A: Suppose. you were in comMand of a cannon, at,thesedge.pf a
cliff. The 'cannon Cannot .,be moVed or tilteclup and down. Lt can only.fire strItigh...,

,

ahead. During an attack, you fire on an enemy ship. The first cannonball 'drops
..short of the ship. aS shown below.

r.

or

Oh,

ft

/ 6

%



1. What can yOu do to increase the firing rawge of your cannon?
2. Explain why this ould have the desirgd effect.

'

Remediation: '( I ) Refer the student to Figure 4-2 on page 37. (2)' Review his
answers to qtlestions 4d and 4-2 on page 38.

hplains why the ball Which (ell straight down was used.

The student applies the conceptThat a control, a sample mit exposed to the experi-
mental variable, is used in an expetiment as a standard with which changes are com-
pared

sk,

Student Action: Stating, in effect, that the object which fell straight down served
ass-du experimental Gontrol or standard with which the other fall times were comparedi

Performance Chock A: In the activity in which' you investigated the effect of the
sideward tOrce..on the fall time of-a ball, one .of the. balls always fell straight down.
What' was the purPOse of using this ball that always fell stntight down?

Remediation: Refer the studeneTrTable 4-1 on page 37 and ask him the following

quest ions:
( I) !low did you measute each distance?
(2),13id you measure from a fixed point?,...tiow was this fixed point deter-

. A
(3) What effect will changing; this originar.-P6int have on each subsequent
measurinant? ._,. 4,

ore
11

t

Relates time oltall tc the weight and horizontai St-ieed.of an obfee' t.

.The student applies the concept that the, time of fall of an.objeet is-independent of

its weight and horizontal ypeed.
t

. : . 1- : ,.::
. , ..

: Student Action: Stating that both objects.hitthe grOund at the same tipie because
the tjThe .4 fall of an object is independent'Of tit object's weight and horizontal .

4)eed.

,. , ,;;

it

I.
ft

r,
'
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4-

I ft

0
'Performance Check A: Frank clamped his BB .gun -to a tree So tliat it Would noi
move. He sighted down the*barrel make sure the. BB would.start off level.. At-the
sametime as Frank fired .1.3i p, Jim dropped a stone, from the same height as,the
gun barrel. .

. 4
. .

I . I I' the ground was flat, wo the' BB or the stone, hit the ground first?
.

2. Explain your answer. -.

Remediation: (1.) Have the student study. Figure 4-3 on page. 39. (2) Then review.
his answer to qiiestion'4-10.on page 40: -(3) Reew his .anSWer tO. Self-Evaluation
4-1 a and b..

Uetermines the orbiting speed of a satellite.

The student applies the rule for determining the orbiting speed (distance per.unit of
-time) of a satellite near the surface of a Amet.

Student. Action: Stating the orbiting speed.which is numerically equal to the distance
an object -must travel in a Curving path parallel to the -surface in one-second s'o .that

r e surface.
its rate of fall per second is numerically equal to the amount of curvature of. the

.

1

A: 2.5 kin per sec,

c : 7.5 kin per sec
B: 3..7 km per sec

,

a:

'N

Performance Check A: .An object dropped near the surface 'of the planet Nero falls
0.6 meters in 1.0 second. Use this,information and the diagram below IQ determine .

the orbiting speed.of a satellite near-Nero's surface.

Launch platform
above surface 0.6 m

,

lreytiT

44* 14
11 4o.
o.6 o IC.Surface of Nero

:4t.

Path .of. ball

Remedlation: ( I) HiVe Ilfe student read 'Problem Break 4-1 on pages40 and 4,1:
-(2) .R.eiew his aMwf.rto*IfIvalnation 4-10.a.

'1 1
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.1

Selects a graph- which thows.the period .of a satellite yS its distance from. the'earth.
.

'The stuileht identifies- the 'graph Which shoWs the relationship .between the period

of a 'satellile and its distarw from the earth.

Student Action: Selecting .the graph which illustrates the 'period of a satellite
increasing as tfie radius of its orbit increases:

. b

Et: d
`C.:. a.

Performance check A: Select the graph below that best s ows how the period ola
satellite yhanges as its distance from-the earth increases:

.; Graph a. -z; 400
(1)

,

3 30/J.c

c 2(10

i.

k

O 100

0

II, j j in II
MHO I NM II

j:4..t.1.1
i.

1 .11 ...Ii t
,

...fi_p_. ra 101ii__..,

kilr:111111111411INIINMI

Ti
4

Ne11111Miliv=°"

EMI

Graph c. ..... 400

z 300c
E
c 200,

a. 10
CC

°- 0

braph b.. 400
11;

,.g 300

0
0 100
EL
a.

.02,000 4,000 6,000 8,000 10,000
DISTANCE (in km)

amummiliiii

- N.

. .

2.000 4.000 6.000 8.0 1 $ 10.

DISTANCE (in km)

Remediation: ( I ) If the student doesn't knoiv what is meant by period, see the
Remediation tor WU-02-COre7I 9. (2) ReviON. his .answer t) question 4-24 on page 48.
3 ) Nave him read the paragraph at the top .of page 49. (4 ) Review ,,hiS.answer to.

. .

SelrEValuation 4-8 a.

Graph d, 400

300
E.
.c '200

c9i. 100

a.

2,000 4,000 6,000 8,000 10,000
,,DISTANCE in km)

t

IUU

111 111.11.111I

IIIIIIIIIIIIIIIIIuI
2 00 4 000 6 000 8 00 10 000

DISTANCE (in km)

a.

. ,

Selects the graph showing.the-minimifm orbit ing,.speed

The st.ifdent klentifieslhe graph -which-show.s best how -minimum orbiting, speed

.variesWith height.-

.

. Student Actionv 5elqctin_g., the graph whieli Curves downward to.the right.

, A: a ;- --

i .B: c

. ..

-!.
,

1 1 9

. *
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Performance Check A: Select the graph below that best shows how"the minimum
speed of a satellite changes as the satellite gets' farther from the earth's

t
orbiting
surface.
Gragh a.

0
wz

uflZ(i)
2

CC
C.)
Z- CC0

Graph c.

w

4.7)D

w z
o
cc z

cc
0

U. MIIMMONNIAMMOMMMEMMMILIII61M11111
111111111111111111111
ImInOMMOMMOMMOMMMMEM

IMOWENNIZLIIMUMNII11111
MOOMMEMMUIMM6Z.TIMI
EIMIIIIIIM11111011111Imim
BEM M. MEOW

MINIM

Graph b.
0 A
w

3('Duj- Z
CCZ
zui

ce

0
2,000 4 009 6,opo 8,000 10,000

HEIGHT (in km

Graph d.

IIII1 "II_1
z
cn 3 u)

I. 11111

fl
c.)

zcc z
<

Ea
cc
0

2,009 4,000 6,000 8 000 10,
HEIGHT (in km)

u momWI 111 111111r .
11,111111 EMI MM. 11MillNOMMINIMI=111 -MUM111MITIMO1111Mmom simpnimiams
Moms NIP.,:dimiummMEMtdE1111111111P1M1111111111111P.11111111111
mullevallosie

4,090 6,000 8,1.110,000
° HEIGHT (in km)

0 2,000 4,000 6,000 8,000 10,
HEIGHT (in km)

.Remediation: ( I ) Haw th'e student review the data in Table 4-2.on page 42. (2-) Re:.
view his answer to Self-Evaluation 4-10 b. (3) If a Level 11 text is available and'the
student has trouble interpreting graphs; refer him to Excursion 7-1, Part ll,pages 42g
through 434.

States two forces that slow down rockets leasing the varth.
+

The student recalls two forces ,that slow down rockets leaving the earth,

StudentAction: Namins, fricjion with the atmosphere atld' the' force-of -grav..ity.
.

PerformanCe Check A.: What are two forces that Slow'down a rocket thatisileavii4
the earth? .1 ..; '.: ' ..,;;:.

':.:-.. -. ...4
,

. .

Remediation: (1) Refer the student 'lb Figures. 4-7 .and 4.-8 on page 44 aird.have him
explairl the effeCts:of gravity and Trictiont.re*sented bytlie.arrows on-the rocket.

. ,
-12.)...flave him read. items 2 and "_ on page: 44.;:' (31) Review:412;s. aliswers-tO Self-:Evaluations 4,2 a and 4-g.b.

,

.Selects the graphhOW^si. iii-the'relationship hetieentlie weight of .an object and its
distance from the' e.,111111.. .t.

. . .

The MudenCidentifies the^graph that .best'shOwS the relationshiPtetween the Weight
of an object and it's distance from the earth's surface.

:

1 20

, .
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Student Action: Selecting the graph with a negatiite slope that is concave upwards.
A: d
B: a
Ci c

Performance Check A: Select the graph below that best shows .hoW the weight of ark
6bject Changes with its dist:4I above the earth's surface.

Graph a.

80

Gra'ph b

N

60

tc.

60

I 40 x 40
(.7

LI

20 20

Graph c.

80

60

40ix
0

20

;?,cioo 4,000 6,000 8,000 10 000
DISTANCE iin km)

Graph d.
80

60

40ix
ai 20

2,90,0 4,000 6 000 8,000 10,000
DISTANCE (in km)

2 00 4,000 p,000, 8,000 10 000 0 2,000 4 000 6,000 8,000 10,000
ISTANCE in km) DISTANCE (in km)

p.

Remediation: ( I ) Review the studoes graph of the data.in question 4-13 on page 45.
(2) Review his answe to Self-Evaluation 4-5.,

ft

17

States wheth6- gravit reaches zero at some distance from the earth.

-,T.he student recalls- tl at the force of -the.earth' gravity. though it decreases with
.inCreased distance from the earth. never reaches zerg.

Student Action: Stating, in effect, that there is no such distance and that although
the force of gravity Aleereases with inereased distame from the earth's surface,

. , gravityneverfeaches zero. ,

1 21
(
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Parformance Check A: Suppdse that a gravity-measnring satellite *was bunchtd .two
Months ago from the Space:Center: . c ' .,

I. At what distance liom the earth should the satellite signal that the earth's
. .

force-of gravity islero?
2. Explain your ans-vier.

a
.A.

. *
Remediation: (I). Have the studelit read the two.paragraphs following qtnstion 4-16
on page 47. (2)1f hebrings up the matter of the weightless conditions that astronaigS
experience, discuss with. him the material found in the teacher's note in.the margin'
of page 44 of the Teacher's Edition of the text. .

Defines the ternipe.riod of a satellite.

The student recalls the definition of period of a satellite.

' '`:

Student Action: RespoiAlrkg with th.c essence of the definition that theperiod of a
satellite s the .amount of time required for the satellite. to make one contplete orbit.

Performance Check A:. What is meant by thigEm period of a sa
1.1P

Remediation:. 1 ) Review the student's anSwer to Self-Evaluation 4-4.
him' to question 4-22, page 48, which states the definition,

-

Sc

Selects a numerical value, for the period of.asatellite.

(2) Direct

The student clasifies the time required to complete one revolution as the period .
. ._

.of. a satellite. .

..

Studint:Action: Selecting the time required tO complete one 'revolUtion as the period.
of a satellite. . ...,

A: .e

C: . 4.

..4PerformanCe CheCk A: A satellite eight feet in diaineterrotates on its axis once every
45 minutes and orbits the earth onvt every 100 minutes aS'shown below..

1 2.2

a

I

is



0
''. What is its'period?

a.. 45.minutes
b.'275
c. 450 miles .

.d. I 90 m iles

e. 100 minutes

Rentedigtion:- Re'N6ew thAtident's ansiyert6 f-Evaltiation 4-4.

revietv'his answer 10 question 4-22 on page 4)3.
, .

r.4

(2) liave -trim

4.;

P.

. ,

)

. ,

A.
.

,,...

.
-"Chafpli'i.es the sPeedofl'atellites,by the shaPe atheir piths

.
tricv student clas4ies tbespeed of sataites aceording Jo' the !'iliaple-tof their paths.,

' St
f'..t .

..
.

, .
. . .

Student Action: Matching tT1 diagrams with .appropriate statements correctly in at

least two of the-ail-et! cases according tolhe, following:characteristics.: (1) :the:Speed

of a_satellite is...less than that necessary, for a cirCtilar.grbilif its path i-oturns it to the

eartit'Ssurface,2(2) 'its speed is equal, to. the .stpeed .neceSSary for a. circular oybit if its

path iS a circular.orbii, (3) its speed is-slightly greater than, that 'nqesSary ror a cu-
t, .. , . :

eul.4 oTbit if its path is am ellipticaForbit, and (4) its-speed i;; much grtmter than tbat

. necessary' for, a cirular orbit if itS path .k..-ads away from -the 'earth _indicating. the

, ,
escape- Of the -atellite. -_ , . 4

-A:,:. I. it, 2.7 a, 3. ql i

B:,, .1. L:-. 2. b,. 3: d'. - &

. 't: I. a,'-2.' d, 3. b,
. .

.
. ,. '''

.
. , , .

Perfoi'manee Check A.: For. each;Of the-Salellites.w`hose paths 'are shown helow,*
,..

.., 4 select the statement that best describes its spec.d. Write the'numberof the satellite

-.,
. , .

.

--- on your it atper and after it the letter the matching statement.

,/,- .. a:Slightly greater than ite speed necessary for a ,circular orbit
....J

-b. L6stl1cin. the speed neeessary for a circular okbit

..c. Equafto.the spQe4ecegstiry fOr a 'idr_Culat orbit ''-' .
d. Much greater thattqlfe:Speed..ne.c,C4Sary 1;or a Lirculavo:rbit ..\ . . .

-t I

e.

,

'Satellite 1.
,

. _ . ' . - 0
s `-

ss .. ' *.,.

.... .. '.- .....,-.4

... ..* °''' tellite.g.3..,""r '-' .
.- N,

e, .%,
,.

s
.. . ,.. i , '

i ' .1 .,
I 4. 5

/ I *Ofts
I .

I.,..

\'1.,
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RemediatiOn: (I) Review the student's answer tb Self-Evaluation (2).'Refer hitrf
to rigurts 4-12, 4-14) and 4-.15 on pages 50 and 51. 'f3) Have him read pages 5.0yand
51.

I

.

4

Selec a diagram of a.free;ietuin.path:...

The studeut identifies.the freeleturn.path of a rocketfroth a planet to a moOn.91 the
'planet and, back ..tO the-plahet:

Student Action: Selecting die diagram with a figure-8 path.
A: .e.
B: a
C: d

Performance Check A: Several possible paths for' a, rocket flight from Jupiter to'its
.moon lo and back to J npiter are shown below.. Select the diagram Which' SliOws the..

k freeleturn path.

$

Path a .... ....

. / % '''' ..... ..... .

.

.../
1

..... ,
-....

-
./ -,.. .... - "-. i

/ , .....
.,.. ... -

,.,

Path. q.

@AVM

.
,

Path' b.

v

,

. -,.
*%.

b.

Path d. ,4 rn".

N../ ,./ . .

Jupiter °
*k, \?.../1 .

.

Ire
-/

4,4

5ç ""k woo

. .

Rem
)ediation:

(1-) Refer the student to Figure .446 onriage 51. 2(2) Have'.him lead
the.pragraphs immediatQly preceding and following Figure,

.

?:;!1

: .

a,

V ,

. 'States the telative 'rocky speed necessary-for luilar orbit. "-
9

-..

r The student recalls that in order to aChieve lunar orbit, a-roeket from the.earth must

..
.

_.
.. . a ..

slow down §o that.At can be captured by the ntoncin's gravity. , ,
.E:

,,. ..... .., 4 .
, ;

Student ActiOnt, Res0ohdiji thaf.the'Focket. from, the- eirth must .slow down. afid
imeffect, That it must do so hi ofder.tb be Optured:bithe inoOti's,gravity. . _

.

... . .... .

.

,
4. .

, .
: ..- " s 1 0

..."' ..lt 4 '-
,

A

. .1 2 .4 .',-, . ..
...., .. , , ... -

.., ! . ., . i? ,_____. ._

!

Or*.
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"

i. I.
.

'Performance Check A: Suppose that a rocket.is travelihg from the earth to the titoori. .'
......,.,) .. Will the rocket henk Jo Speed: up, srow:':down, or trt4rVin the same speed'-, .

.
4-if it igoing to orbit the moon? ,.,

5 2.. 8x.plhin yottr answer..
,. _,.

V

RemediatiOn:- Review thestuderit:''s'answer to question 4-25'On. page-52

....-Stafes the.purpose Of a spacecraft's heat. shieid.
,

The student, recalls the reason for.puttin eat shield' on :tt'spaecraft.-
.e , e '

Student Actiorfu. Stating, in effect.: that a heat .shield on a spacecraft 'protectslhe
spacecraft' fn the heat generated by 'friction With the atmosphere upon reepfty,,

.
. .

Performance Check A: Why does a Spa:et:1.4ft require:a he4 shiettr .'

Remediation:. ( I ) Reyiew the student's answers to questions 4-27 ana (2) Have . .
him read the first paragraph on page, 53.

p.
States.a way that a 'returning spacecraft is slowed down.

-The student 'recalk that a spacecraft returning to the earth is slowed doWn by .the
atmosphere which it pushes out of its way and with which..there is friction.

Student Action: Responding; in effect...that a spacecraft i-'Slowed down by the
atinosphere.because Of the friction created when the spaceeraft pushe,s the atmosphere

-out of 'its way. '
.

.. Performance,Check A: Spacecraft returning to the earth can be sloWed down by,

firing retro-rockets.
.

. .. , .

I. What vise causes a spacecraft to skiw doWn when it nears the earth' but
,before the parachutes open'?

2. Explain how, this causes the spacecraft tO sloWihown.

. A
Remediation: ( 1 ) Refer. the student to the paragraphs f011owing question 4-28 on
page 52. ( 2) !lave him redo"the performance check.

.

.

Expkiins recoil in a laundling device.;.

The studept generates an explanation for the recoil of ah object when mattet is ex-
pelled. ,

Student Action: _Itsp_pAiilik in ef.fect that recoiling- occurs when the explosiOn
produces equal forces on the launching mechanism and the projectile', the force on....
die projectile accelerating -and ejecting it and the force on thetlatinching mechanism
catisnig the7mechanism to recoil in the opposite direction.

1 2g,

Exc

,

..1



1=;'

.

.7

;
I

'" 7

-

P:r;ormanCe Check A: If. you. have, etterifired a..-large gun, you ktilaw that 'the OM
. t

kicks baejcvord whenit-is;f4req,,,'Explhiii wily there is this backward.forei on the

gun 'when tbc:explosioA 1)001'A:es equal forceObrward'ithd bac_kwar4. .

,

04 .s.":

, .

. .

,

411 c. tf ".

Rkoil fOrce.when fired 0 Force on bullet - 'is v..
,

Renuadiation: l..,Have the student read from the keit paragraphvi page I 00-to the

, end of 'Piige '1' 10 in -Excurskm '12) frave'h im study Figure 1 on'page..107. (3)'

he' rePlies ,,Tore'very actiøn there is an Nu:al and opposite reacti6n,':,nrake eertain

that he can identify the fact that there is a force acting on thetullet in one dirction

and onthe gun 'in the opposite direction.
4,

a

States the effect on force of a change-in the masses being ejected. .,
r.

The student applies the colicept thziewhen the mass of matter per second-whisti,.

rushes out of an opening in a container .varies, the unbalanced force owthe force

measurer varies in tlk same (direction, .
. V.

6tudeift Action: Stating,,, in effect, that it would b.e les?i tpan .the specifiej.immber
.

of units because orthe reduction in filo piiiss of -the matter leaving 'the container.
, 4"

Petformance Chiick.A4, ;Jim set up the equipment shown fylow. He foundthat when

he used water and a l'hiW rate of:10 ml per secUnd, the force from.the jet' was aitiitts:-

Suppose lie now repeated' the experiment, using alcohol and the same flow rate of.

10 ml per second.
When Jini used alcohol, would his tbrce nwasurement b:r More than 6 units, ,

lesg than 6 units,. or exactly 6 units? (Note that 10 ml. of alc6hol:weighs less

than the 10 ml of water)
2. ExplarnYoUr answer.

!.

0*.tt 1

A'



1

Force measurer

,

Rubber tubing

,

Rdtpediation: ) Refer the student to the paragraphl:below Figure I on page LOT

fp reinforce the idea that ,the greater the mass, the greater the force. (2") Discuss

with him the.. notion that 'it is the mast not the.voliime. of ej`ectI4d material that

.:

.C41culates the thrust of a rocket.

The'saident applies theforniuta forcalculating the.thrust of alocket.
S. ..

Studeqt Action:' c.ale.t!latinE. the thrust of the rocket, using the fOrmula that the

-thrust or a rocket equals the mass thrown out per`second multiplied by the speed a .

Which the maSs is ejected.
A: 45 kg.m per sec or N per sec ,

B: 50 kg..in per see or N;per see .

C: 41tg'm persee or N per see

;)
r

Z

1

S

't



c,

Performance Check A: A Small iocket engine ejects 0.05 kg'of mass eaph second.
This Mass is thrown out from the.rocket at 900 m per sec. What is the thlitist (force)

.produkled by this engine?

Remediation: (1) Have the student read the paragraphs following question '13 On
\page 117; .8xcursion, 3-2... (12) Have him study .Figure 5 on page 119. (3). Have him

iead the paragraph follotving Figure 5 on page 119,-

Lists two 'ways to increase the thrust of a rocket.

The' student recalls iWo ways tO increase the thrust of a roCket,

effec that the thrust (fOree) of a rocket.can be
the exhauSt gases thrown"out.oilke rdcket and.
rnasstis thrown out.

Student Action: Responchng to the
increased by increasinu the niass of
by increasing the speed at %Illicit the

Performance Check A: What are- two ways-that a rocket engineer can hmak the
thrust (force) produced:by a rocket engine?

Remediation: Have. the student.:read the .inaterial'. on pages .119 and 120.4.8Na:47
sion 3-2.

'

StateS why rockets,are built So that they burn .their fuel'in stages.
,

tr.

,

The student recalls vihy 'rockets atie sti that. they burn their fuel in.stagq;',.,.,

Student Action: Stating': in effectAhat rocket5-are built to burrytheir fuel in stages
, so that as' the 'rocket fuel from one stage is used, the empty thnks Inaking up that

stage can be discarded, thus decreasing thi.i mass of the.Tocket and.making the trans...-.
portatiom of the useless mass unnecessary.

Performance Check A: Many rockets burn their fuel .in two ot three stages. Why are,
rockets built to. burn their fuel in several Stages?

Remediation: (1 ) Have the sthdent. revie'w page' 120. in 4xcursfon, 3;-.:'-..(21) Have
hiM reattempt the. performance checkl.. (3) Diseiiwthe.cart-bricks analogy with him.
if necessary.

'Selects a reason incorrect ideas about nature. tended to Naccepted . for a -long
time.

The student applies the concept that incorrect scientific ideas tend to persist if .they
ir ate not tested:.

,k



Student Action: Selecting the response to theoeffectthat old ideas %Ore nortested
by performingsontrolled experiments. .

,--

A: .c s A

B: d
.C:

Performance CheCk'A:' l .the past, many incorrect ideas were accept6d for long
periods of lime. For:example, it Was believed for- hundreds o,f years that diseases
spread .from one person 'to anothe,r by foul air. In the last 200 years or so, many of
our ideas about how diseases spread have. changed. Seteclilie best lkason why'
incorrect ideaS such as this-one were able to last so long -; '

a. People are Smarter now than they, were then:
b. The first schools started about 200 years ago. ,, .
e. The old ideas. were not tested by performing controlled experiments.

,;(1. The greatest .thinkorsare4alive today. :-

. .e._The old.'ideas aplained the experimental obserVationOust as-well as the
modern ones.. . .

a

Remediation: Have the student read the first paragraph on page 121.

.Seieets fife Variable or vaLiabtes;Whickaffect the periOd ot. a:pendulum.
,

a. -;
. 4 ,

!'' ''.; The student 'Identities the variable .that,affeets, the period of a sithOle penduluin;
. . .. .. ,

0
'Student Action: Selecting the length of' the pendulum-as the Variable.

A: b
B: a

C: d
.

, .
Performance Check A: Sele&any of the following. variables 'that affect the-period
of a penduitim, .

.

a: Weight' of the ball
b. 1..eng1h.of rhe' pendulum
c. Timing device used .:

of day .

Remediation: A 1) Review the 'student's answer,to question.9-qii page 124, ( 2)11ave
,..

. him redo Activity 6 and review his answers to questions-4-through 8 on page 124.

,

.1.. .

,

FXplains why scientists pret:er mathematical models.

The student generates' an explanation for why a. quantitative modelisoften more
. _ __

. useful than aquAitaiive model.

Student Action: Staiingan ttx planation which includes,the essence of tht; idea thal t'quantitative ino,deliozan .be used to make predictions which canohe used to test the
.

model and tnay lead to ftrilherdiVoverietv- : ,

.129
:1
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Performaneephetk A: scientists Often deyisemodels to describe what they see.
Many 'of .these -models, (Ise Mathewtics,,, Why is a model whickistated in terms ,

. 'of matherhat leaf forMUtitg;o1! equations likely to 'be . more helpful' to a scientist than
.

*...

- - .
. . , -

' 54,,
.

:'"..

, model which describes the samethingpin words?,
...

-Remediation: (1) Have the student review pages 127' and q8,.; (2) Have hintlook-.
.at ,Figure 4 bn page128. . Ask:him what advantage there is'in'hliying the qufntitaiive.,......... , .....,. .,. . . , ...dat.a.given in.that tigure: . . . .. . ,...., .. . . ....

.?---- -----

Exc
4
1

Selects the
.

periodnecessary for a fixed-position satellite,.
.

. .

:

'the studen,t ,ippliOothe concept that the period of revolution, of a satellitvand'its
.fixed position ini1ation -;to.'a poiat,on...the sOrface of the planet are directlY related.

Student Action: Selecting the period for the satestite .that equals' the .time required
for a rotation of the planet.

A: c
B:,- b

C:. d .

.1,

Performance Check A: Suppose that several N.ASkengineers are planning co put. a
Satellite into orbit around Mars._ They want this satelate to remain directly overthe
same. on Mars's surface at.all times. TheY.have the.following information about
Mars..

,

Time for M-ars to revolve around the sun

Time for Mers.to make one c'oMplete,
rotatioo oif its, axis,

f)iameterof Mars

l*or't.,cifgravity at Mars's surfaCe .

,

1.88 eaqh years

24.6 earth hours-

0:5.4 of earth's diameter
-

0.40 of earth's gravity

Whiclk of the following is the correct .period for this satellite?.
. a. "0.40.eart lk gravity uniti;

.eartult diameters
c. 24.6 earth hours .

' d. 1.88 earth.years

Remediation: ( I ) Have th*.student review page 1. 9 .'(2) Review: his answer. to:
question 1 on-rige-F297--

-

lkeads,a graph which has two curves,on it'.

The student applies the Im'ocedure; for reading the, values of two variables from a .

graph involving' three. variables which correspoud to a stated Value of a ,variable,,

130
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t
.

; .'( C".

Student Action:. 'Re ingtheliaght that correspOnds to the period-within ±500: km, ,

and then moving ver wally., from _that point until he int6rsects1 the speed 'etIrve. and.

seporting the speed,tliat wrrespolids -to that height within ±6.2 ktirper see.

. A: 1. .24,00,0 :±50.9,,km. 3.7 -±6.2 km/se.c..

t. . 27,000 t500 kin.-2. 3.6 ±0.2 kinisec
C: 1. 14,000 -±500 km,- :2; -4.5 ±0:2km/sec

G;

Rekformance.Check Use the . graph below to OterMine the following-information-.

i'or a spay veiiide with a period of 14 hoUrs.
Height- aboVe the Surface- '
Orbitafspeed.'

, .. .
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11111111011i

.

...
_

. ..,
.. .
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1 I
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0A.
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6

4:
2'.

a
.

:!(

. .

1

Remediation: (.1 1' Frave the student read the _ information following Eigtite 1 in
. - . .

- Excursion 43, page 130.: (2)'RevieW his nlswers to.gpetipils 2 and 3..On. page 130.
. . - :':-. ''.`P- .1 -..

It

As
Selects a graph showing the heating of a substance from.solidlo..gasemis

'

The: s udent applies the concept that it lakes'heat withont temperatnytrehanse to
,

.

Apreit a 3I1b5tifTTCCITCrin"A-StAftl404-1444,44-and-41-14441-40--a--gaSr---

Student Action: Selecting the grapk, with. two xonMant temperature sections
. . .

A: d
B: .1S

C: c

,

s'S



' NI.
. ,

*,':. '- . ;,.., .

: .. :' - . 7 . ',.e
' ' '' ''''..g. ,:... _ , .. ''' e,- . ,,,..:,4 ,,. .,.

Pertormance4heCk A: .uppose'!that you put, a flame under ari open container coM`:, . :.
--taihing ice and gontinue heallykit yntil all the water has boiled away,. 'Select the
graPhrbelow that tiest.shows.hq*.ihe 'temperature would change &ging the tntire
heating ,process: The freezipg.paint of. water is, 0°C andIhe boiling point i§.100°C.

-

Graph \
.

I.

.120
,

100

1.4,,- 80
,.

,

O.'. 10 . 20 40 50
. .TIME Ain minutes)

120

0

Graph c.
.

-

10 24 3b.14Q 60 60
TIME (in minutes)

,

r

. 100

60

,. -Graph

_

rr.

7!

'10 20 50 . 40 60
TIME (in Minutes)

.Graph d.

_L--

- -
20

0 10, 20 30 40 50 60
_TIME (in minutes)

*

/'

Fiemedistion; .( r) thd student's answers to questions. 1, 2, and 3 on. page .135. -*

(2). piséuss together the 'importance-Oat the "two horizontal parts of the graph hal
for spacecraf't.upon reentry.

?

7

1,10
7

07... t, : .

4'.
( w



States why, it spacecraft does not burn' up on reentry.. ,
".-

The Mitdeni:. recalls:- the. reaspn 4pace-,c,i4t dOes.-nOt Up. during'. its -reepity..,..

, .

..., (Student Action: Responding to the ,effect that the heat" hield melts and ,boilS;

k
,..

,:. , . , , .

absor mg an taking away much of".the heat caused:by (09tion...and tituk prdtects'
f

'OW .re'st of thc spacecraft; s'. ,"--- ' ;s: ,:-
, . ,

, , ., .,

. . . .
Performance Check A: 1. great *delii of heat is prodUccd'bY..friction when-,a.3pace-,.

eraft re9nters..the atmOysiihere... Explaiti,Vhy ,the'spacecraft,..does nOt burn' uP,..frOm
. .

the.heat generated during its.retntry.

Remediatibm M ) Rake .the sttident read the hig'paragraph on page-I33 and the,last,.
, .

. .

-patagraph on . page 135. (2) ReAcielk theiconcept.tirtneltnit as,alleat remOving.proe, .:.._

ess.. ( Foreekam plV'.. a soft drink (:(YA A'.it 1110tsAt ^4 'in.14..)/ OriUSO.rOview: boiling-

.:::,- "vaporization-eyaporation as a heartemoving PrOcess. A ..drop of alcohol. placed,on
,., . ..,

the sttident' arm might .help clar4. the cOM:tpX.:._
, k :v.
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: Performance CheCie"

,

4

,Excrsiori5lend7
.

e .
4.:

ObjeCtive Nuniber

. ,

. ,

Objective Description : .. f.
, ..i .

,..144:1-.03-Core.1
. .. . ,

. ,.

Recogniz es aMare'on the lunarsurface
.-

WU-03-Core-2 .

. ,
,

Selects a ray on (the lunar furface .,

L

WU-03-Core-3 .

. . .

Explains scientific interest in the moon's origin
, ,

WU-03-Core-4 Describes the rigins of praters frorn,illustrations .
.

WU-03-Core-5 Lists varia es that affect the size of-impact craters
. ,. ,

.

...
WU-03-tore-6 States the relationship between the mass of an object and the speed, of its fall

WU-03-Core-7 , Relates graphically the mass of a falling ball vs the crater size produced
.

F.

.

.

WU-03-Core-8 States the reasorifor changing only one varible at a time
L. /

WU-03-Core-9 States a plan to find the effect of a falling objeci's diameter on crater Sie

WU-0a-Core-10 Selects the position of a light source for the maximum syrface detair of a rough
,

,. ,...surfa ce
., .

.

WU-03-Core-11 .
...

t
.

Stetes the cause of er. :ion on the moon
.

,

WU-03-COre-12
.

InClicates the relative age sf overlapping craters ..L3' A

,

WU-03=Core-13 States wtty the'model-.for the urface material 'of the moon was changed
4 .

.,

WU-03-Core-.14
ii,

Predicts color change in rock as t moon's surface istril led
1

WW2:Lore-15_ . __._ _Selects the relationship-between-the . kening of paper, and of the moon's surface
i

WUV-Core:18 Compares the effects of a force applied to object on the,moort and on Vie eafth
. .

.

.

^ WU-03-Cppe-17 States the reason for the formation of central p ks in craters .

1 31



IF

1. cn.
4_

identifies

identifies

recal Is

Classifies

recal Is

appl ies
4- .44.

classifies

appl ies

generates

appl ies

recalls

applies

3,

appl ies

sir

appl ies

-4

applies

applies

recalls

4 ec

35



v

.

Objective Number

.
. -

Objective Description .-

#

WU.-03-Co1e-18 ,. States the conditions Which determine the size of the central peak during a crater's

formation
,

WU-03-Core-19
. .

States the probable cause of cinder cones on the moon
,

v WU-03-Core-20
-,

S. .
,-

States a possible cause for the dome-shaped mountains on the moon.
,..

WU-03-Core-21
., .,

Matches features of the moon with their probable causes
.

. -
.

WU-03-Core-22
.

Recognizes the effect of variables in a model . ,
.

WU-03-Corb-23

.

States the cause of and the evidence wfor a certain cone

WU-03-Core-24
.

..

States things that cause changes in the moon's surface
.

.

,

WU-03-Core-25

. .
.

Predicts the relative ages of moon features ,

4,

WU-03-Core-26
.

,,,.,

Estimates the fraction of the earth seen from thélnoon during differenutime periods

WU-03-Core-27 Matches the moon's position in relationlb the earIth with the rmion's appearanCe
.

.
.

WU-03-Core-28 Matches the moon's position \with diagrams Oi the earth's appearance fforii the moon
4

WU-03-Coi-e-29
-

. Predicts the position of the earth as seen from The moon ,

. . ,.

.

,

WU-03-Core-30
,.

:Xxplains why the new mop is not completely dark ..,
,

b

W Li 03-. Cor e 31.'

; ' .

'Explains why only one side of the moon is seen frorii earth
..,

WU-03-COre-32

_ ____ _
States the moon's period in days .:

e ..

_

,

WU-03-Core-33 .,

.

States the earth's period in days .

WU-03-Exc 5-1-.1
.

.

Estimates weight on the moon's suerface relative to the earth
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..;...j.teccfgnizes, a:mat!e. ott
'r!:il 4 f

ThCstudent idenhries

Student Action:
. A: a

B: d
C:

the .lutite
I.

..;

a mare in an illustration of the lunar surface.

Selecting.the broad, flat area on the lunar surface as the mare.:

Performance Check A: The diagram below shows part of the lunar surface. Identify
- the mitre by writing the letter of the arrow which points to it.

-

Remediation: !lave the student read page 55 and the first paragraph on page 56.

Selects a ray oti the lunar surface.

The student identifies a ray in a picture of the lunar surface._
__

Student Action: Selecting. the arrow indicating the streaks acrt the surface of the
moon that-seem to originate in craters. '

A: a

B: 'd
C:

t'



;

.,,
.,).,. -, ,

PiiiiirmanCe Child A: The diagram below-show part 'of:Hie Itoon's surface. Select
1 .,

ttii tetter of the arrow:on the ittiiiiration which 'indicates a ray.
, .

,

b

Remediation: ( 1 ) Ilave the student review the second paragraph on 'page 56 and. 14

identify the rays shown in the picture below the paragraph. (2) Have him refer to

Fipres 5-18 and 5'-lg on pages 72 and 73. (3) HaVe him read pages,72 aird 73.

re.

Explains scientific interest in the moon's origin.

The student recalls the reason that scOitists are particularly-intereMd in the origin'

of the moon's surrice,

Student Action: Responding, in effect, that the reason for the scientific interest is
_

that scientists believe tliat such information may .help t6 explain the age and origin'

of the earth.

Performance Check A: Geologists are scientists who study Hie history'and formation

of rocks and minerals. They are very much in teres.ted in the origin of the moon's

-rocks. Why are these scientist particularly interested in the origin of rocks on the

moon?

Remediation: (.1 ) !lave. the student read page 58.' (2) !lave him read the first para-

graph on page 63, (3) Review his answer to question 6-11 on Rage 86. Then discuss

with him how the lack of weathering may result in lunar rocks remaining relatively
unchanged over long periods .of time.. (4) Have .hini read Problem Break 6-1 on

page. 87.

t 4.

'1 11

I.
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4

Describes the origins of' craters from illustrations.

The student clastqfieii (1,) cratem whose flocirs are above the surrouilding area as
caused -by volcanic -activity, 42) the circular craters with raised rims, steep Walls, and-
floors below .the surrounding area as caused by meteor impact, and (3) the circular
craters.with sloping walls extending.below the surrounding Surface as caused by an
underground atomic blast.

Student Action: Naming the correct cause as determined by shape for at least twd
of the three following craters: volcanic craters, meteor craters, and craters caused by
underground atomic .blasts.

A: I.. volcano, 2. .meteor inipact, 3. atomic blast
B: 1. atomic blast, 2. volcano., 3. meteor impact'.
C: I. meteor impact, 2. atomic blast, 3. Volcano

Performance Check A: The diagrams below show craters that were formed on the
earth's surface.. The dashed lines show the Interiors of the criaers. On yopr answer
sheet, write the most probable cause of each of these craters.

7//7/771/77/ /777;

Flemediation: ( I ) I lave the Student review li,igures 5-7 through 5-12 on pages.60, 6 V,
and 62. (2) !hive him read pages 60 through 62: (3),.1eview.Os answer, to Self-'
Fvaluation 6-2. (4) Reassess the student's knowledge of crater formation by assign-
ing him one or more of (he following checks: WU-03-Core(-19,.WU-03-Core-21, Or
WI1-03-Core-23.

1 2

A



.

Lists variabtes that affect the size of iMpact craters.

"lhe stmknt ycalls the, two variables that affect 'the size of a crater formed.by the
_

impact of falling.objects. .

Student Action: StatOltlw essence &the two variables: I) the mass or the .falling
Object andA 2) its speed when.it hits.

Performa ce Check A: What are twO variables that determine the size olthe crater
that is formed by a falling body?.

Remedkation: Have the student read from the last paragraph on page 65 through
page

3
ore

4

Statesi t he relationship between the mass of an object and the speed of its fall..

1
The . tudent applies the concept governing the speed af which objects of different

falk when dropped from the same height, ignoring the effects of air friction. .

(
i

StuOnt Action: Stating, in effect, that both objects were trawling at the same speed

beca Ise they were dropped I rom the same. height .and therefwe fell at the same siwed.

Performance Check A: Simon, Tina, and their teacher were on- the roof of the
.school. Simon dropped a steel shot put (ball) and Timi dropped a wooden ball of
exactly the same size from exactly the same height to the ground.

1. Which object was traveling faster when it struck the ground?
2. Nxplain your answer.

Remediation: ) !lave the student read rules I and 2 on page 66. (2) 11aVe him do
Excursion 4-1, pages .121 through I 24..

Relates graphically the mass ola falling hall vs the crater size produced.

The student classifies the graph showing an fricrease in crater size with an increase in

mass as the one best representing the rela.tionship between the mass of a hall and the
crater size.

Student Action: Selecting, the graph with the line shinting upward froM the lower
left to the upper right corner.d .

B: b
C: a

V

. , . a .

3
Core

7.
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Graph a.

4

3

Er

2
< 1

Graph.c.

a

ti

4k
I

, ,.

, ,.

:,..

. .

Performance Check A: 'Select the graph that best shows how the diameter 'Of a crater
changes when balls of different masses but the same diametet are dropped into sand.

5 10 15

MASS (in grams)

-4

25

Graph b.

4

Graph d./
4

0, 3

MMEMMMIIMOMMMEN a
MONEMMENTIIIIIMMENNIMME

61:11111111141111111111

1 111111:1161.11111111II

I 1111111111111111111111
10 15

MASS (in grarns)

25

10 15 20 .., 25 0 5 10 15 20 25
MASS (in grams) MASS (in, grams)

Remediation: ( Review the, student s answer to question 5-10 on page 66. (2) RO-
.vieW his answef to Self-Evaluation 5-3 \
States the reasonfor changing only one variAble at a time.

The student applies .the concept that during .an inVestigation, only one variable is
changed at a time.

Student AVAten: Statinkin effect,that only .one variable is changed at a time so that
the effects '.of the ! chimges in that variable cannot be confused with the effects of
changes'in other variables:

Performance Check A: When you dropped balls into sand to form craters, you
changed the mass by using different halls. You also.changed the distance of fall to
give a different impact speed. :Why did you change- only one of these variables at a
time?

II
i. ,rt, - i. . . . \ 0 ... ....z;
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Remediation: ( I ) If a Level II text is available, have the student.reView Excur-
sion 4-1. (2) Have the student work through the following exercise

In the question you were told that when you forMed craters, Ong sand and balls,
you changed the maSs by using different balls, You also chang4 the distance of fall
to give a different impact speed. What are the variables that you were changing? .

Suppose you change the size of the ball used and at the same time change the dis-..
tanee of fall. Which of the variables will be responsible for the change in the size of
the crater?

Are you having trouble with th,e last question? Suppose you changed only the
size of the ball but hold the distanee of fall constant. Which variable is now
responsible 'for the change? Now that you have all the answers, Why do you.change
only .one variable at a time?

States a plan to find the effect ola falling object's diameter on crater size.

The student generates .a description of a plan to inistigate the effect on the size of
the crater formed of varying the diameter of a falling body.

Student Action: Stating a plan which includes the idea of holding, the mass of the
ball and the distance of fall constant while systematically varying the Size of the
ball.

Performance Check A: Suppose you wanted,to investigate-the effect of changing the
diameter of a falling body on the size of the crater it makes. Describe 'a plan you
could perform to investigate this effect, using a ball anc1,:sand. Be sure to include in

4 N

your -description the variables you would vary and titcSOvhich you would keep-the
saMe throughout the investigation.

Remediation: Have the student review Activity. 5-5 op page 66 to be reminded
about which variables should be kept constant.

Selects the position of.a-light source 'for the maximien surface dOail of a rough
surface.

The student applies the concept tliat low level lighting of a. rough sutface produces'
the sharpest shadows.

Student Action: Selecting the light source at the side and azig to the effect that
more ..detail is .seen in a photograph of a: rough surface when the light source is
positioned at the side rather than overhead because the shadows reveal the stirface
irregularities.

A: b

B: a

C: b



Performance Check A: Henry . wants tO take a photograph of sotne4 of ,the moon
craters he has made. Hesets up the equipment as'shown

Tray

Position

Camera

Pbsition b

V
,

AL

1: If he wants to get the most detail, should he put the light at position a or
position b'?
2. Explain.your answer.

Remediation: Have the studentstudy. Figures 5-14 and 5-15 and,the paragraph fol.
lowing on page 6.97

States the cause of erosion on the moon.

The student recalls why erosion occurs on the indon's surfaceeven 'though there is
no wind or rain.

Student Action: Statin4 that erosion on the moon is the result of bombardment by
particles (meteors) from space.

Performance Check A: There is no rain or wind to eikise erosion on the surface of
the moon. However: erosion does occdr. What causes craters and cones on the
moon''s surface to erode?

Rbmediation: ) Review the student's answer to qu6stion 5-17 on page 70. (2) Have
the studOt read the two paragraphs on page 70.

Indicates ihe relative age of overlapping craths.

The student applies the concept that the raative age of two Overlapping craters can
be deterMived by their shapes.

, 1 4 6
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Student Action: SeleytMg the Crater with the ineoMplete rim and olitins_tho.effeCt
.of the concept that when crater rims intersect, the rinvof the younger crater;will tend
to be complete and the rim of the older will be intthupted by the- younger:

A: 1)..
B:
C: .x

Performance Check A: .

'I. Which of the.moon craters in the" diagram .below was formed first?
2. Explain the reason for your choice.. .

"\ Crater b

Remediation: I Have the student read Activity 5-10. (2) Review together his
answen; to ctuestions 5-20.and 5-21 on.page 71 and have him redo AetNity 5-10 if
necessary. (3) Review his answer to Self-Evaluation 5-.5.

States why the model fOr the-surface material of the moon was changed.

The studeht applies the_.concept that models a're modified when they no longer agree
with observations.

.

41 -

Student Action: Stating in effect, that the model was changed because the old sand
model could not explain tile-light-colored rays on the' surface of the moon.

Performance Check A: The sand model of the moon's surface explained the shape_

and 'size of. craters: Why was this model o the moon's surface changed to a rotten-
stone-on-top-of-lientonite model?

Remediation: I ) Have the student review Activity. 5-13 on. page 75. (2) Review his
answers to. questions 5-.27 and on page 76.

Preditk color change in rock as the moon's surface is drilled%
ts

":Fhe student.applies the concept that the light-colored tnaterial.a..the rays may come
frombenepth the moon's surface.

/

: . .1 ei 7

. n

A
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Student Action: Predicting, in effect, either that the rock will be lighter or that the
sequence will. be light-dark-light beneae the moon's surface.

Performance Check A; SUppose you were on the moon near a crater that had rays
coming from it. You'drilled iiito,the surface and examined the rock that yoti hauled
up. Predict how the color of the rock will change as you drill deeper.

Remedlation: ( 1) Have the studdnt(read Activities 5-11 and 5-12 on.pages 74 and' 75.

(2) Review his answers to questions-. 5-24 through 5-28 on pages 74 through 76._

(3) Review hiis answer to Self-Evaluation 5-7. '

I.

4,*

4

: Seleet . the relationship between the darkeni#ng Of paper and of the moon's surface.

4;
Th w. student applies the concept that the faerthat a model may act in the -same Way

as a real object does not mean that the two are the same.

4gtudent Actibn: Selecting the response to the:effect that since sunlight causes'some
substances to 41arken, sunlight% a possible cause of the darkening of .the moon's

surface.
A: b
B: a

C:

A f

Performance Check A: In.Activity 5-12, you found' that sunlight darkens a piece 'of

-light-sensitive paper.. Which .statement below is the best conclusion about the effect
ol stMlight on the moon's surface which you can draW from that activity?

a. Sine(' sunlight darkens the moon's surface, that surface is made of the same
chemicals as the light-sensitive paper, a
Since sunlight causes some substances to 'darken, this Might .explain the
moon's surfaee material being darker than that underneath the surface.

c. Sunlight causeS the surface of the moon to darken.. .

d'iSunlight darkenWihe surface material_ on the moon but does not affect the
material.thrown out froM below thesurface.

Remedietion: (1 ) Have the student read,the paragraph following question 5-26 on
/page 75. (\.2) If he needs tobe reminded of the light-sensitive test, refer him to Attiv-

ity 5-12 on,page 75.

Compares the ffects of force applied to an object on the moon and on the earth.

The student app es the cokicepts- that on the moon's surface the force of gravity is
less than on the eat h's surfaceand that there is no air friction on the moon's surface.

Student Action: Responding tat the object would travel a greater distance and with

the effect of both concepts. \
A: greater-

, .
\ .

B: greater \ ,,

C: higher , \
\ *
\

. \
\

. \,
,

14 8
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Performance Chtick A: Suppose you were on the surface of theioon irid hit a %.

baseball.
1. Would it iraiiel a greater or stainer zlist.ance...t4a:ri.i...t 'would on earth?

. .:

2.-State two reasons for the difference.

Remediatign: keview the student's answers to -questions '5-29 and 5-30 on

page 76. (2) Referhim to Excursion 5-1, page 137.

States the reaSon for the formation of central .peaks in craters.
The student recalls a model for the fdrmation of' a moon 'crater which has a central

peak.

Student Action:...!Responding that the 'meteor. which forimd the crater with'the
centnkl peak Must have been traveling more Japidly and, in effect, that the heat
producied 11;y the impact had- to. be great enough to melt both 'the meteor and the.

moon's siltriface so that they became liquids.
niore rapidly

B: in* slowly .

C: mom.. rapidly\
PerforrnanceCheck A; The diagrams below show craters that were formed by the
impact of meteors on two pllices on the moon where the surfaces were identical.
The dasbed lines show the'interiórs of the craters. ._

1. Was the meteor that caused crater A traveling more slowly or more rapidly
than the meteor that caused crater 13?
2. What'evidence do yon F4ive for your answer'?

a

Crater B. 4

Remediation: ( ) five the student read the last paragraph on page 79. (2) Review

his answer to question 6-4 qn i?age 82. (3) Review his answec to Self-Evaluation 6-1. 4.

:"

w. 1,ita



IVlOI,4c t 4,
.States 'the. c: Wks which dele.r1).At)te 'size of' the contral :peak during a, cratees,18

formatiop.

18
-

. . . 7-
.

. ,

The student recalls the conditions which wpl increiise..q sfzeior the ce,ptral peak
during the formation of an impact crater.

Student.Action: Statingithe effect of at least two of the following: - there must be
( ) an increase in the depth .of the loose surface material, (2) an increase ip the size
of the drops of water; or (3) an increase in the height rom, which the water is
dropped.

Perfotitance Check A: YOu found that when you dropped a drop of water on a.layer
of bentonite, it formed a crater with .a -central peak. State three ways in which you
can increase the size of your model's central peak during the crater's formation.

Remediation: Review the student's:answers to question4i,-2 and 6-3 on page 82".

States the probable cause of cinder cones on the moOdl."

The student recalls that cinder cones on the moon whose crater bottoms are above
the. moon's :mrface may be of volcanic origin.

StUdent Action: Respondiug. in effect. that the origin of the lunar Cones is probably,
volcanic.

Performance Check A: The sketch below showS a cindercone-on the sudace of the
moott. What is the Most likely cause of this cinder cone?

.

Remediation: ) Refer ihe student to Figare" 5-7 on page 60. (?..) Refer him to
Figiire 6-4 on page 83. (3) eview his-unswer .to luestiop 6-8 on page 84. (4) Other
objectives related to this are 03-Core4, 03-Core-2 I; and 03-Core-20.

States a possible cause for the dome-shaped motintains ou the moon.

The student recalls that underground magma flows-are thought to have .caused the. _

dome-shaped mountains on the moon.



. '

StudentAction:. Responding to ,the effect that tinderground flows of molten 'rock,

or inagnia, bre thought to be t.he cause of the *domelsli inkaped ountlins on,,the moon.
, .

/
Performance Check ,A: There are dome-shaped mountains On flit,. surface 4b1 thc

Slate possibly cause for these mountains. .

. . S
%mediation: ( 1 ) 1lave the-41404 review Ai:tiyity 6-8 on page 85 and question 6-610 .

and the paragraph OW follows on page.. 86., v(2) 'Review his aimokr to self-;
Evaitiation 6:3. . .

Mathes features of the moon with their probable caties.

The student identifiq.leattires of the moon's surface according to_their origins.

Student Action: Matching- the diagrams with tho proble.
ab causes as follows: the

.
.

Meteor crater with a centnil pealt as having been caused by a fast-moving meteor,the
metoorsrater.witItout a central peak.as having been caused by a slow-moving meteor,

g Cpte_....<
the- cinder- cone crater as having been caused hy volcanic eruption, and the dome-

shaped mountain as havin been cadsed by an undergrotind magma flow.

. A:71. b; 2. a, 3. e.?I., c --

. .. C: 1 . a, 2. e, 3. d, 4; b .

B: I. cl, 2. c, 3. b, 4.\ a
.0

.

0. Performance.Check A: The'diagrams be4oW show four different features which. occur

on the moon's- surface. After die number of each feature, wilte the letter of 'the :...
prob

.
able cause of that feature,

.

0.

Feature PrQbable (%itise
a. Volcanic eruption
b..11igh-speed meteor impact
c.Und&ground nuigina flow
d. Ftpfosion below the'surface

Low-;ipeed'ineteor impa.ct

:-

ts

oir

I.



.

Rernediation: (1 ). Review the.studetit's answer to question 6-4 'on page 82. (2) Re-
view 'his.answers to Self-tvaluations 6-2 and 6-3.- (3) Have him read the paragraph
follOwthg question 6-10 on.page,-86:'(4) Have him Oo an alternate performance cheek
or one-of the related objectives - 03-Core-19,-and

_.

_

. Recognizes the effect of varia6la in a model. .

The student applies the concept that a model may .not be directly interehangeable
from ond sYsteni tO another bocause of the effect of other variables.

Student Action: Responding to the effect that the.: one difference is not sufficient
reason to discard .the model because other variablies may be influencing the forma-
.tion of the cone but the essential features of the 15asie mbdel may still.be pertinent:

a

Performance Check A: Suppose a sctentist-discoVered a 'cinder cone on the moon's
surfaCe. Many-of its features-indicate that the cone was-caused by volcanic activity.
.1lowqc;y:,..all -cinder cones. on 'earth Wlich the scientists have observed have fairly
gentle slopes, whereas the cones on the moon have steep slopes, as shown htth
diagram. bekm:

Is this sufficient evidence to throw out the 'model that volcanic actjon is
responsible for the cones on the moon?
2: Explain your 'answer.

:*.
',. , !' 44 11.

Cin.der cone on earth Cinder cone onmoon
V
Remediation: Have the student cOnsider the following problem.

Suppose-. you .had a photograph- showing surface features on earth which were
definitely caused-by the impact of a meteorite. Yon also have a photograph.olSur-

,_

face ledtures on the moon in which similar.,features are sllown. There are some
differences in the featores, but sonie scientists strongly believe that the features on
the moon 'were also caused by meteor impact. This first group of scientists aegues
that,other varkibles may be influencing the formation of the moon's features. A
second- group of scientist Wieves that the same model cannot apply to both -the
earth and the moon.

. .
Which group of scientists do you agree with?

. Why?
11.the student agrees ,with the second group, ask:hint whether different conditions

oir the Moon fro'm thost on earth ini it explain the dissimilarities. Mention that file
moon does not have weather as we experience it on earth and that .the othon'S
gravity is weaker.

From considerations such as these, wOrk with- fire student to develop the concept
involved in the cheek.

4



States the catI of and UT evidence for a certain Cone.

9.The student applies the concept for determining the cause of lunar ecine formation

Vim pictorial evidence.

"'Student Action: .Statinti that the' cone is of ,volcanic ottin and the two pieees of

pictorial evidence from the'following liSt: ( ) the cone has steeply sloping sides
(cinder cone), (2). the s4face a the central &.rater is t'bove the level a the surround-

ingsurface, (3) the craterlS surrounded by rockIdebris, or (4) the oratff is. surrounded

'by a.lava flow with a rippled surface.
A: I. volcanic origin,. 2. steeply,.loping side and floor above surface of

t surrounding surface. .
B: I . volcanic origin, 2. steeply sloping sides and rock debris surrOunding

C: I. volcanic origin,: 2. -.steeply sloping sides and la'va now with a riiipleth

surface.

Performance CheCk A: Use- the diagram below to answer the questions that follow.,.

What is the most .likely cause\for the formation of this cone?

2. What two pieces of evidence from the diagram' do you-have to support

your answer?

Remediation: ( I ) 1-lave the student.read page 86. (2) liave hinLreview Pigure 6-4 on

page 83. (3) !lave him read the first and second paragraphs on page: 60, (4) Refer-

him to Figure 5-7 oil page O. () Review his answer 'to Self-Evaltiation
(6) !lave him select t he feat tire in WU-03-Core-4 which is of volcanic origin.

WU
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States things that cause changes in the moon's surface.

The. student .reealls three of the things that .cause a .chinge in the moon s features

er a period of time.

Still:lent Action: Revontling to (he effect of tIrree of the following things which
may cause changes on the moon's surface: ( ) Meteor nnpacts, (2) covtring with dust,

.( 3 ) gravity, (4) sunlight, () volcanic action, and (6) the settling and cracking of the

crust. j
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Perforthance Check A: Features op the 'earth's su'rface change because of the weatb-..
ering effeets of wind and water. What are three things that may cause.the surface of
th'e 'moon to change?

Remediatich: !hive the studeot read ( 1) the paragraph prim to question 6-1.1on,
page 86, (2), the paragraph above Figure 6-3 on Nige 82, (3) the ,paragriip14 above
Figure 6-6 on page 86, and (4) the:last plwater-aph on page.8 4 .

Predicts the relative ages of Moll featOres.

'The student applies.the rules for predicting the relative ages 'of surface features on the,
moon seen in a diagram.

Student. Action: Predicting the relative ages in agreement with the following rules:
(.1 ) circuinscribing craters are older. than 'inaller craters on their floors, ( in a pair

a
of overlapping craters, the. one with the incomplete rim is the older, and (3 :craters
cOvered by light material from alidt her Crater (rays) are older tlum the er that
prod uced the. rayS, and stating the supporting evidence.

A: (l ) b. ( 2 ) d (3) f
B: ( 1 ) a, (2) d. (3) f
C: (.1 ) h, (2)s1, (.3) F

Performance Check A: Several. features arc indidted by arrows on the diagram of
'I he moon's surface below. .

a.

Indicate which Of the two featufes- in -.each
probably the older of the two features.

( ) a or b
'4.

(2) c or d
(3) e or f

eaCh pair, state whY you think 'the feature. you S6lected is the:older
featur,o.

of the- following jiaik is

As.



Rernedia n: Review with die student Problem Break 6-1 on pages 87 through 89.

**

N.

Fst i mate. the lract ion of the earth seen from the moon. during different time

periods.

The stud t appliek the model of the moon-earth-sun system to determine how much

of OA, ol a lull earth can be seen by an observer on the moon in a twelve;hour

ainterval
Ind in a six-hour interval.

.

f

Student:Action: St.oing that the entire surface can be seen in I.', hours and that

three-foiirths of the surface can be seen in-.6 hours".

g

Performance Check A: Get the materials yoi need to set up the sup-moon-earth

model used. ins Activity 7:2. Arran0 00 model so that ..an. observer on the moon
.

..t

sees a lull earth.
.
What fraction of tne earth's surface would an observer on the moon`see it

a 12-hour period'?
2. What fraction of the earth's surface woulcl an observer on the moon see

iii a,6-hor period?

Remediation: ( I ) Review the student's answer to question 7-3 on page 9'3.

.necessaryjave rhe student repeat Activity 7-2 on page 93.

Matches the Jnoon's position in relation to the earjh with the 111Q011s appearance.

The tudent applies_ the suiki..arth-moon model, iir.which the moon is orbitingthe

earth and the sun is the center of the eatp's orbit.

Student Action: Matching the diagram of a full moon with the position in which

the earth is between the moon and the sun, a three-gum ter moon with the 'position

in which the suii-earth-moon 6ngle is approxtmately .135". a half:moon Willi the

Position in which the sun-earth-moon angle is about 900, a one-quarter moon with

the position in which the;sun-earth-moyn angle is about 45!', and a new moon with

the position.in Which the moon is between Ihe tillP, and the earth...,

Al I. d. 2. h: 3. c

B: :1. c, d, 3. h

C: 1. c. 2. e, 3. b



.

a

Performance Check A:

\

0

Moon's orbit

Position 3

Use the sun-earth,moon model shown above to determine how the moon would
appear to an observer on the earth who is facing the moon when the moon is in each
of the three Positiohs shown in the model., Write the Timber of the position and
after it the letter .of the .diagrarn which shows the most likely appearance of the
moon ln that position:

Memediation: (1) Refer the student to Activities 7-2 through 7-5 on 'pages 93-
through 95.- (2).Review together his answers to quetions 7-6, 7-7, 7-9, and 7-11 on,
page's 93 through 95. (3) Review his answer to Self-Evaluation 7-1. (4) !lave him do
pn alternate performance check,

Matclis the moon's position with diagrams of the earth's appearance from the moon,
('

,The.student applies the sun-earth-moon model in which the sun is the center of the
eartli''s.orbit and the moon i2s orbiting around the-earth.

4,



Student Act*: Matching the diagram -of the full earth with the pOsition of the
moon between the earth and.the sun, the tpree-ccuarter earth with the qtriearth-moon

angle of approximately 450, the hall .earth with the sun-earth-moon angle .of about

900, the one-quarter earth with the sun-earth-moon angle of approximately 135°, and

the new earth:with the earth between the moon and the sun. ,.

A: I . 3, c

, B: 'c; 2.. c, 3. Ix

C: I. - b, 2. c, 3. d

Performance Check A:

a

- Position 1 Position 2 .0

.Moon's orbit

Earth

7

Position 3

Study tlie sun-earth-moon mpdel shown above. Match each of the three positions

of the moon with the diagram below which best shows Show the earth would appear

to an observer on. the moon. Write the number .of the moon's position and after it

'the letter of the earth diagram.

Rernediation: ( I ) Refer the student to. Activities '7-2 through 7-5 on pages 93

through 95. (2) Review his answers to questions 7-5, .7-8, and 7-12 oil pages 93

thkm'igh 95.
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Predicts the position.of the earth as seen from the moon.

The student applies the. e()ncept that the sank. side of the moon always faces the

1.

earth. .

Student Action: Selecting the response to the.effect, that the astronaut would still
_

have to look directly ovethead.
A: a

C: d

Performance Check A: An astrOnout on. the sm.':ace of the Moon notices that the
tearth appears directly overhead. One week la ter., he 'let urns tolhe same location on
the moon's surface. Select the answer that best indicates where .the astronaut will
have to Ijok to see thNearth. 4

a. Directly overhead
h. About halfway between the horizon.and overh,cad .

c. Nelr the horizon
. d. impossible for him.to see the'earth

Remediation: ) Refer the student to the wording of Activity 7-2 on page 91
(2 ) lievicw his answer to Self-tvaluation 7-3. (3),.11. the student has trouble visualiz-
ing the relaticinship.,,havQ him- use the sun-earth-moon model From Chapter .7 to
illustrate the conetepi.

Hplains why the new moon is not completely dark:

The student recalls why a new moon does not appear completely dark when viewed
from the earth:

Student Action:.. ReS`ponding that the new moon is dimly. lighted by light reflected .

from the earth.

Performance Check A: The diagram below shows t he positions of the sun, the Moon,
and the earth when there is a new moon. kplain why an observer 00 the earth sees
the suaaee of the moon as thinly lighted father than completely dark.

0
Moori

,e.

Earth

Remediation: Review the student's answer to question 7-1.0 on iNe
(2) I lave him read- the sentences preceding and following question 7-10 on Page 9.5.



Explains why only die side of the-moon is seen from earth.

a

e The student reealls why only one side of the moon is visible from the earth..
/4

Student Action: Respondjny that-only one side of the moon is visible fromithe
earth lvcause.the moon makes one coMplete rotation on its axis in the same amount
of time it mali'es one complete revolution armmd 0 earth.

Performance Check A: Since the mopn revolves around the earth, why is only one
the moon ever visible rroin the earth'? N

Remediation: I Refer the student to uminary items 2 and 4 on page 96. (2) If he
does not gras(i suitmary items, refer him to Activities 7-2 through 7-6 on
page's 93 hrough 96. ( 3 ) Review his answer. to Self-Evaluation 7-3.

States. the mopn's period indays.

The student rocalls that- the inoon's period:is 29' :! days.

Student Action: .Stating.that the moon's period is 291/2 days
* 4

Performance*Check A: What is the period in days of the moon's revolution around..

.#

the earth?

Rernediation:

(1) !lave the student review the text of question 4-22 on page 48, in
which the term period is defined. (2) Review his answer to question 7-14 on
page 97. (3 111ave him review item 2 On page Q6.

Wu
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States.the einth's period in days.

the student recalls that the earth has-a pefiod of 365' i.days.

Student Action: Statinthat the period of the earth is 365':i day.

Performance Check A: What is the period in days or the earth's revolution around,
the sun?

Remediation: Refer the student to question 4-22 on page 48 and- to item 1 at the
bottom of page 96.

Estimates Weight on the ino(4m's surface relative to the eayth.

WU

The student recalls that the weight of an object at the moon's surface is .1/6.of its
weight at the earth's surface.

3
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Stu:Joni Action: Responding that the weight is less at the moon's surface and that
it wouldbe 116 its weight On earth.

.* A, fit, and C: less, 2. 1/6

Performance Chock. A:. Suppose you weighed ari object at the earth's surface 'and
then weighed the same object at the Moon's surface.

I. Would the object's weight on the moon's surface be more, less, or about
the satpe as its weight on the earth's stirface?. ,

2. If it woukl he moltv or less, how much. more or less would it be?

Remediation: ( 1 ) Wave the student read the first two paragraphs on "page
(2).RoView.the student'.s answers to questions 1 and 2 on Nge 137.

Ex
5-1
2

Calculates weight on the moon's surface.

The student applies the fact that an object weighs 1/6 as much on the moon as on (1.
, earth's surface.

ttudent Action: Multiplying its weight on tshe earth by the frq.ctioii' 116. The
exact results are unimportant, but it' the multiplication is carried out,.the results
shot"' ki be .

A: 55 lbs
. B: 80 lbs

C: 15 lbs

.06.

PerformahCe Check A: A life-support system weighs .330 lbs when 'weighed at the
earth's surface. What is its weight on the surface of the. moon? Show your work

Remediation: ) !lave the student read the first and secon(I paragraphs on page 137.
(2) Review his answers to questions I and 2 O'n page 137. -

: Stati:!s any differences between the near and far,sides of-the moon.

The student -recalls that there are no important differences between the surface fea-
'tures of the' near and far sides of the moon. .

Student Action: Respond* that there are no important differences in surface
leatpres between the near and- far sides of the moon.

Performance Check A:
. 1)o tfie surface features of tho far si

the surface 'features of the side of the
2.,If so, describe the di ffereaces.

the moon (lifter very much from
moo that is visible from the earth?

Remédiation: Have the' student read the last paragraph of Excursion 7-1, page 143.
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