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* INDIVIDUALIZED TESTING SYSTEM

\
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. ALL LEVE!.S Individualizidg Objective Testing (an ITP module) j&

Evaluating and Reporting Progress (an ITP module)
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FOREWORD. . L

To implement an educational approach successfully, one must match the phl}oso-
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 resourcé materials'to help him, he is apt to find the task overwhelming. For
this reason, ISCS has developed a set of individualized evaluation materials as part of

its\Individualized Teacher Preparation (ITP) program. These materials afe designed

to assist teachers in their transition to individualized instruction and to help them
tailor their assessment of students’ -progress to the needs of all their students.

The two modules concerned with evaluation, Individualizing Objective Testing and
Evaluating and Reporting Progress, can be used by smajl groups of teachers in m-(
service settings or by individual teachers in a local school environment. Hopefully,’
they will do more than give each teacher an overview of" individualized evaluation.
These I'TP modules suggest key strategies for achieving beth subjective and objective
evaluation of each student’s progress. And td make it easier for teachers to put such
strategles into practice, ISCS has produced the associated booklets entitled Perform-

ance Objectives, Performance Assessment Resources, and Performance Checks:. . Usmg _

these materials, the teacher can objectlvcly assess the student’s mastery of the proc-
esses, 'skills, and subject matter of the ISCS program. And the teacher van obtain,

at.the moment when they are needed, specific suggestions for remedying the stu-

dent’s identified deficiencies.

) L2

\ hY

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.

X N Tfie Co-Directors

lntermedldte Science Curriculum Study —
: Rm 415, W.H. Johnston Building
415 North Monroe Street

Tallahassee, Florida 32301
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. THE ISCS INUIVIDU_ALIZED TESTING SYSfEM - :

The ISCS mdmduahzed testing system for each level of lSCS is composed of four
major subdivisions: L e
- Objecttve Testing, .

2. Performance Objectives,
3. Performance Checks in three alternate forms ‘and
4. Performance Assessment Resources

o

7

Evaluatmg and Reportmg Progress presents a comprehenswe overview, w1th many
tefinements, for individualizing the gradmg and repofting of students’ prOgress based
oh both subjective anid objective criteria. The module Individualizing Objective
Testing describes more specifically those ISCS evaluation materials' which have ob-
jective criteria - the performance objectives, checks, and resourcés — and it presents
practical”’ suggestlons for their use. These.two modules should be consndered pre-
requisite to suewsstul use of the other ISCS evaluatlon matenals

.

Each of the,
measurable obYectives considered “important to a given level of the ISCS program.
However, magyNof the lpng-range goals and aims that are at the hearit of the ISCS
program do npt lend themselves to being expressed as measurable performance ob-

jectives. Thus,.these booklets should not be construed as being all-inclusive anthol-

ogies of all the possible learning outcomes of ISCS.
s \ . ) ’ ' "

Each of three Performance Checks booklets contains an equivalent but alternative
set of performance checks which were developed to assess the students achievement
of the Ob_]u,th(, stated in the Perj()rmam e Objectives booklets.

- /

The Performance As.s:es.s-mem Resources booklet is a teacher’s handbook to be used

in identifying the appropriate perforinance checks with which to evaluate each stu- -

dent. The booklet also mdledtcs how to set up testmg sltuatlons correct responses
and give remedial help. r . S

. The ITP modules Evaluating and Reporting Progress and Indtvidualtzmg, '

erf()rmarice Obiectives booklets contains a composite list of selected

I'd
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NOTESfOfHE1EACHER* o ?"__.;'- _1¢~;1'.' R

An oyervnew of evaIUatlon including both objective and subjective cnterla is gnven'

. inthe module Evaluatmga d Reporting Progress and many aspects of this booklet are
o described irtThore detail mghapter 3 of the module Indlvzduahzmg Objective Testing.
N - | These notes age -meant to augment, not teplace, Chapter 3 of that module. As. you -
\ use this booklet you will begin to See ways to modify its suggestions to meet your -
)‘( " needs better. You are encouraged;o enter your modifications at the points at which -

~.they -apply. Only by altermg these materials w1ll you evolve an evaluation system
best Suited to your own classroom environment. It is 1mportant to remiember that o

. _ . only principles-involved in" objective criterion- referenced ewaluatlon are applied in - -
PO ’ this booklet. Therefore, you Wwill obviously want. to mcorporate subjectWe cntend_-
: | . also. S . : : '
Texts, Units, and Chapters ~ ~ S : ' e N

o . -
There are four LPerformance Assessment Resources booklets for Level 111 of 1SCS.
Each of these booklets accompanies a pair of the student texts. The pairs oftexts
. and, theig abbreviated symbols are as follows: *

_ . . . Environmental Science - WeII-Bemg (ES WB)
Y _ . Why You're You - Investigating Variation (WYY- lV)
' : : - In Orbit - What'’s Up? (10-WU)
Winds and Weather - Crusty Problems (WW-CP)

Flm testmg materials for each text are divided into units, thus breaking up each .
Level 11 text mto casnly handled qectloﬂs of correlative chapters and related excur-

- sions. The relatlonshlps between the units and the chapters of In Orbit and What’s
Up? are shown in Table {. '

-
L]

TEXT | UNIT | CHAPTERS S S
0 |.1 [.1and2 .. E '
.. -.--ﬂ ‘
10 o2 3and 4
o | 3 5 thru 7
) - | WU. 1 | land.?2 .
WU | 2 | 3and4 S
. - wu 30| Sthrw7 | o ~7
( : Table 1 ' | | o |
Py X . ] . / ’ . - ) 'l . - - l
' ~ Most units include the objectives and _performance checks for two chapters
- _ and their related excursions. You will recall that the number before the hyphen,in
( o ' thc identification number for an ex«.urmon states the chapter to which it is related.
_ T The individuatobjectives and per[o ance checks for each unit are to be selected and
‘ 'used when the student hdS wmplc d the dcslgnafcd chaptérs dnd dny excursions he
' \\{‘ : i . ‘ : L a
. ‘:{\!. - . _,- “_.-|- S . ‘gl }‘:' . " .\L'O' . . . .
.":“ Qe ) --’/'«f ,/:" . - NP B :‘u-' * 7 . ,

. o . s . K. o~ . ¢
. - L . . °q R T .. . .
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wishes fo do. Thns delay “.hould ensuge that thefe is no premature assessment of the
student’s achievement of concepts and skills which may be introduced early in a pnit,
‘but whneh 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 thdn conductmga for- .
- mal gvaluation at the end of the umt S : :

SummnryTable ) S S S

~ Each unit begins Wlth a double»qpread “Performanee Check Summary Table ” The' '
Jeft-hand page of the “‘Summary Table” serves as a table of contents for the unrt It
providesa great deal of information about the objectnves pertinent to the unit. Usual- - L
ly about twenty-five objectives for each unit are introduced for the first time in each . .
*Summary Tdble ” A maximum of ten-relevant objectlves from prevnous umts are '
 reintroduced. _ _ - - : '
.. On the left-hand side of the “Summary Table” is a list of code numbers, each of a
whleh is unique fo one objective within the level. Two example% of cole numbers.

and their- medmng are lllustrdted in Flgure 1 below

10 - 01 - Core =17 and WU - 02--Exc 42,-2
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The core “objutnves appear first in an order that corresponds roughly to the text -
~development. Exceptions to this ordering were made to place objectives based on'
related progesses: or content together. Objectives based on remedial excursions are i
numbered as core objectives because they involve skllls essentldl to success in-core- .
activities. Next are listed the general or enrichment excursion gbjectjves,-and these
are followed by objectives from prior units which are again constdered jmportant to -;
the students’ progress. These repeated objectives are easily spotted, as a capitat R
*(for Repeated) appears after their identifying cqde number, giving a listing such as
10-01-Core-17R. The specific resource aids to be used with repeate @bjectives are
given in the units destgnated by the code number (unit | in the just-ci ed example),
‘and the information is not repeated each time within the textual material that follows
_ the‘“Summar)? Tdble ” e e _ o : *
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Each Objectl\ code number is beIOWed by a short descrrptrVe statement of that

- objectrve "These short §tatements were written, using the students’ vocabulary TheH

should .be helpful in communlcatrng the abjectives to the students should you' desire
to do so. Ways to tnvolve your students in selecting the objectives are d1scussed m

_the module Indzvzdualzzmg Objectwe Testing. . v

The right side of the “Summary Table is made up-of eléven columns Letters are -

used in the first five to.designate the characterlstrcs of the performance check The '
; letters and their meanings are as follows: '

M - Completing the chec requires regular 1SCS: materlals
O -~ An observer, should vitw the student’s perfol'mance as he .does the check
P- Completmg the check requires the use of speclally prepared matenals
- Q= The answer to the check is of the qulck-scorlng variety. -
T- The check will requ1re more than three minutes of the student 's time. .
. . 1 .
Check marks in the next four columns help the‘teacher assign appropriate perform-
ance checks-to individual students. The first of these columns is entitled “Basal.”

'Aéhlevrng the objectives checked in this colurﬁtn is considered essentlal to the stu-
- dent’s progress. These performance checks may be assigned to any’ student however

better students will find that many of these offer little or no challenge

.

Check marlks in the columns headed “Math > “Readmg, and “Concept” mdlcate c

performance checks which require a higher level of computational skills, a higher.

. reading level, or a geeater ability to think abstrgctly 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. sk,rlls which they requrre :
. are wrthm the capabrhtles of most students. - :

A tenth column lists the action verb that 1dEnt|ﬁes the theoretical mental process
required of, the student to complete the perfdrmance check for the objective. A
precisé definition of each of the verbs used to designate mental processes is grven °*

thq module Indrvzdualtzmg Ob/ectzve Testing. ,

_ ,Fmal_ly, in. the eleventh colum'n,i‘space is %owded for’ notes Although vou \vlll -
' find an ‘occasional comment printed here, th
good place to put any sp\cral 1nstructlons or.preparations you_have found helpful

As mentioned earlier, some objectives are repeated objectrves — ones that have
appeared in previous units. When such an objective is listed again i the “Summary
Table,” its classification” as basal or asTpresentrng 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. WHhen reintroduced in a later unit, the skill or concept is
, frequently deéveloped and uséd extensively. Thus, in the “Summary Table” for'thé

’earher unit, objectives related to a concept are likely to be classified as conceptually |

’

difficult for many students, whereas in the later units, the same objectrve mlght be.
reclassrﬁed as basal,

LN e N

space is mainly for. .your notes. It’sa .



‘Organization of .'Resources .

 Immediately followmg each “Summary Table comes the bulk of the resource = . =~ . 7
material for each’ objective introduced in that unit. ‘Once inore,- 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 followmg '

. objectives. When no horizontal line appears at the bottom of a page, the Tesource .
matenal for the objectlve is contmued on the next page

Te

" The functions of the various component resources provnded for the objectlves are - N
listed below. Two of the components (Regular Supplies and Special Preparations) g
-appear only when they are needed for a particular check: When the performance
check does. not require any. supphes, the suppy headings are om’itted. Observe the _
functional descriptions carefully — they are the keys to the types of resoutée mater- - - 0
* " ials provided in the Performance Assessment Resources booklet. '

A\

' COMPONENTS - -FUN_CTION

_ Descriptive Statement-  This statement dupllcates the one that appears in the S S .
- “Summary.Table.” If you*misread a code number and = '
4 " find yourself looking at material for the wrong objec_tlve '

' this should stop you and send you back to the Table to
check. More important, it should briefly indicate:to you
‘the basic purpose of the objectlve :
Objective = - ' The underlined verb in thls statémgﬂ af the objectlve :
: indicates the theoretical mental process that the student
~will perform. The phrase following it indicates the vontent -
or process skill which the student must perform. A com- -
plete description of the verbs and their meanings can be
found in the ITP module Individualizing Objective T esting.”

g
Regular Supplies ~ This section lists anytlSCS'eQﬁipment that the student x"s"ill '
' . ‘need -- regular equipment that is being usegm the unit’

on which the student isNaeing evaluated or In prevnousz
« 7 units.

Special Preparations  * Don’t overlook this section. It lists and describes mate‘pals ‘ _ .
Ty N - the teacher must collect or prepare in some way. Included o s
) are special solutions, special packaging, and labels required. < -

for materials for evaluation purposes. The section also
_specifies particular grids, charts, or maps. that the students
will rieed to complete the check. :

e Oy
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. :‘: - Student Action o Tfus rsageneraLdescrlptron of what the student should do
T Trelet e "m,respondmg to any of the three perfor_mance checks based
g a ‘{“ v T - on the objective. If his expected respbnse is to state a gen;
h i - ¢ eralprinciple, it is listed in-this section. ‘If the-three | per- -
: ' o formance checks require specific- answers, they are pro-
- ) 4 '\nded below the general statement in. the student action.
o . . . _
- ¢ Perforthance Check A. - Performance Check A is fully stated to allow for a qurck
: o review of the statement of the tasks as they are presented
+ to.the styident. . Performance Checks B and C generally
‘ T “present sl\ghtly different gituations or wordmg but ask
N Lo e :_-students to; perform €quiyalent. tasks. .
" Remediation~ - - This.final se\gfton outlmes suggested action. that canbe =
E ' taken if the student fails to achieve the objective: In some
. ~ of the remedlatlons the listed steps are sequential; in -
_ : ~ ‘others the steps represent options from which it is sug-
T gested that you .seleet one or two. Some remediations
_ _ _ _ suggest referring the student to review sections of the-core,
L . doing an’ excursion, or revrewmg a self—evaluatron questron B
' : ' and its response B o
How To Find It '
Locating a partreular objectnve whose number you Know is easy Just thumb
through the pages watehmg for the unit number which appears in large black print
‘ above the word core or excursion: in the margtns But suppose you wish to locaté -
an objective pertingat to a given section or ehapter of the text and you don’t know .
jthe number Here 5 @' proeedure to follow: . -
l. Determme the upit in which the ehapter occurs, using Table l. :
o L Q‘ 22 Dimimb through' this booklet unruk:ybu find that unit number as the
R bfgmmng digits of any eode number appehrmg in large black prmt in the
R I L S " outer: margin.-- - 77 - - .
L e < 3.. Look for the “Summary Table at the begmnmg of that -.?uﬂ o E
" 4. Use the “Surnmary Table to determine the number of the objeetlve
+ . youseek. o e e
N A ' . BeSelective - . . = o o
. S ﬁThe resource books “for each level eontam many more obJectlves and resources
. . '~ thanany ohe teacher can use. If you add objeettves and resources, and you probably -
L 'wrll your list will expand further. The most suceessful user of this catalog will be

the teacher who picks and chooses selectively to meet the: specific needs of his stu-

dents: Therefore, omte you -are familiar yith 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 Chap’ter 3 of Individualizing Ob/ectwe Testing.
: . Cov

Whatgver selectjon and asslgnment system you develop, it must give due regard to the’

rndrvrdual student’s differences. For example,gﬂ‘ you admlmster too many reoall

Ty L o ' . .

K N
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.performdnee checks. to a hu,h-dblhty student he will not only be bored but.you wnll'

-also fail to assess his progress adequately - Too'many difficult items administered to
a low-ability student:leads to frustration and réinforcement of the “I knew [ couldn’t
do.it™ attitude. On the other hand, even the ‘best students need their egds inflated

by some questions that they can answer easily. And, the less able stident needs to-

be appropriately-challenged. Be careful, too, of" placirfg too much emphasis ori- ob-
“jectives.. This may lead students to place undue. emphasis on tests, thus slowing
their progress to the extent that they lose mtereet in the eto‘ry line. .

.

'ASSiS“ins Performance _Cheeks i T - e )

‘How ,ntany pefformar'tc'e. checks should be assigne,d_te 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. If, 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 performance 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 subject the' student to tasks which wou)d be either unduly
difficult and time-consuming or perhaps tao S|mple for h1m apd therefore meaning-
le% tlme-wastmg activities. .

* You may wish to specify the equivalent form (A, B, or C) of perf(')rman'uc checks
- the student should do when assigning the specnfle performdnce check numbers.
is, of vourse, no-differenge in their difficulty level. In any case, have the stu-

ncedcd to check his response. Since the numbers are unique within each 1SCS level,
there i§ no need to use a student’s tlme copying the performance checks. meg
the number with tlre response is suffnuel;t It’s a good idea to remind students
frequenly that- their answers must go on sepdrdte ‘paper — not in the Performance
e Clze(ksb-\’ ks. . e | -

u.-' :
R you dsslgn chiecks, keep the supply situdtion in mind. You won 't want too. mueh

. [
§

of some equipment tied up in Special Prepdratnons at any one time. To avoid this,-

keep eabredst of the range of your students’ progress and prepare only those mdtmdh
you dntlupdte needing, referring to the' P’s appearing in the third- column *on the
nght hdnd page of the “Summary Table.” Batterios, of course, w:ll need replacement

or recharging occasionally, and specially boxed supphes should be eheeked perlodl- _

edlly for mlssmg or nontumtlonmg pdrts ’ .
At bdt,k of the l’erformanw Assessment Resources, you wnll find grids, eharts

>and mdps identical to those the studénts-must, use in certain performance checks.
The grids, charts, and maps at the baek are ‘suitable for reproduction. You may make
copies directly, using one of the well-known commercjal copiers. For large quantities
at low cost, make a master by the thermo process and use it to make duplicates. “If
you make copies in either of these ways, your students will not be wasting t1me draw-*

ing. grlds charts, and mdps, -and you will feel free to dsslgn objeetlves that need these.
. » R no

-

cord both the .-number and the letter ot the speeﬁle performance check he .
ese numbers and letters should appear on his answer sheet, as they will be:
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Chapters 1 and 2 S

.

Performance Check

a

e 7 O] | . "Excursions 1-1 and 2-1 Summary Table
Objective Numher | Objective Description : .
. . . -
10-01-Core-1 " Observes a spectrum y
: A . o/ '
" - P .
v IO-q1-Core-2_ Observes the spectrum of a light source
N _ I.O-01-Core‘3 “ Defines the term spectroscope ) ‘
T - 10-01-Core-4:  # | States the purpose of a diffraction gurating\ ' )
v . - = ' i -
. 10-01-Core-5 Defines the term spectrum -
~ 10-01-Core-6 Matchés spectral t\;pes with light sources
. IO-(S].-CoreJA Uses the known spectra of elements to identify them ‘ ’ ’

—a
-

1©-01-Core-8 Describes the procedure for determining unknown salts, using a new fuel
10-01-Core-9 . States the purpose of observing the spectrum) of the alcohol flame by’itself. .
+ : _‘_
10-01-Core-10 ~Su'gge.st ways of changing the heating effect of a light bulb -
K N .
10-01-Core-11 Lists the variables that affect an object’s temperature,change - i
+ 10-01-Core-12 Predicts the surfdce that absorbs heat more readily
IO-01-Cgre'-1I_3 Explainé the blackening of the copper vane on the su'n-eniergy measurer
IO-01-Cp[e-_]_,4 Explams why ®bnly one variable fs changed at a time -
10-01-Core-15 |-Predicts tﬁ_é temperature change of a sun-energy measurer from &.graph , 1
! IO'-U1A-_Core"-"16 , Graphs data - e T s o o |
' ) ¥ . . p .\ - ' —_ tre »
© ] ~10-01-Core-17 R Explains why low wittage bulbs must be used in some lamps ‘ o7 ‘ X
L B . VN ] Y . L L
-|..10-0%-Core-18 ..-vRea,ds thevsgcend_‘coordygat_é' of a pair from a graph. -~ - 5 S
; - " o T e e e
: L . L ‘l ’* ’ ' ‘ o
» . ' : ’ . T . ' \f )
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o oﬂiocﬁvo Number

Ob]octi\(o Description .

»

1001-Cqge-19

. . - -\ ‘ . . )
- Selects the wattage of a light bulb needed to get the same heat at increased distance

10-01-Core-20

Selects a graph of time vs temperature change for a sun-ener

gy measurer

. 7| 1001 Core-21

’

Matches temperature.change vs[ time graphs with wattages

_I0401‘*Core-22

Reads the total temperature cﬁange from graphed data

" O

10-01-Cdre-24

”

4’5 » 2 -
10-01-Core-23 . Selects a graph showing how temperature change varies with the distance from a
light source .
Cleans up the work area at the close of class

10-01-Core-25

Cooperates with lab partners //’\’_

10-01-Core-26

Retutns equipment promptly to storage areas

10-01-Core-27

Respondé to text questions

8

10-01-Core-28 .

-

Shows care for laboratory materials

10-01-Exc 1-1-1

Oraws Fraunhofer lines

.

e | 10:01-Ex¢ 211

Describes what happens to energy-as a battery-operated device is used.

7 710-01-Exe 212

 States how werk s calculated

‘.

| 410-01-Exc 213

—r—

Defines cvnserva’tky—'u‘-e

Ny
A L)
-r

© 10-01-Exc 2-1-4

" A

Lists forms af energy

L

"l

M



Materials

Observer

‘Special Preparations

Quick Score

3 + Minutes

Math

Readimng

Concept'

Action Vérbsy (L.

Notes
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applies

applies
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applies

applies
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chooses

ch 00ses

chopses
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chooses

applies

generates
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o | _ ,
ObseMsaspectrum. o o T ' o
The student mampulates the spectroscope safely to observe a spectrum ona sheet of
. white paper. - , : . _
] "y Regular Supplres 1 ISCS spectrqscope _ ) - ', c o
- 1’50-watt bulb and receptacle - : o e
o . 1 sheet of wlute paper A ) R ' B
Student Actron Observing the spectrum of the 150-watt bulb on a sheet of white v
* paper according to proper procedure for observmg a sp):acM
. v . « . ] .‘

Performance Check A Before you begm tell your teacher that you age going to, do

- this check:. ' /
X \ ... =:4get a spectroscope, a sheet of white paper, and a lSO-watt bulb and receptacle co
) S T Pretend that the 150-watt bulb is theysun. Observe the specfrum through your left o
. S _ ~~ eye and then through your right.eye. Does the spectrum look the same or different Vo
T r’—/ . o through cach of your eyes? . ] ¥ . _ S
,' : ? _ Remediation: H Refer t_he student to the ““‘Safety Note” on page 3. (2) Have him
. . " redo Activity 1-1, which shows'the safe way to view the-spectrum of the sun.;
' S Observes tlre spectrum of. a light source. ' N\ J '
" The student manipulates an ISCS spect_roscope togie\wja_s ctrum, . -

' Regular Supplies: 1 150-watt bulb and socket ; ' . L
~ . 1 100-watt bulb and socket . - o X

1 ISCS spectroscope

Core Student Actlon smg the spcctroscope dnd tating the color of that area of the | :

spectrum asked for.

« A: 1. red (orange), 2. green | | i : -
] l. Vellow, 2. blue (purple) _ } - o
) . . C:-1. blue (purple), 2. yellow . T ¢

Performance Check A: Get a lSO-Wdtt light bulb and socket, and assemble :them.
Use an ISCS spectroscope to observe the spectrum of the hght source. Look at the
$pectrum on the JeTt side.of the Spectroscope. - . _

| State the color to the left of the yellow area of the left spectrum A @

- 2. State the color to the right of the yellow area of the left spectrum. |
¢ v '
’ ‘Remediation: (1) To be sure the student can find and see a spectrum,‘have him view
. .., A light source. Be sure he is looking at a side of the tube and not through the slit at
A T the emd. Then ask him to tell you the colors in order of either the left or the right

spcctrum starting from the center of the tube (2) Have hrm do an alternate per- -
tormance check S :

e L ©oA .
. . . . A _ 4 M &
Y . B ; T L T - v et
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Defines the term spectrascope.

The student recalls the definition of spectroscope_. ) : [ _ N
-Student Actlon Stating, in effect; that a spectroscope” is a device which spreads
light into its component colors as the llght passes through it. !

Performanoe Check'A: State a definition of the term spectroscope.

4

Remedlatlon Review the student’s answer to questlon l\l on page 3. Ask hlm what

. it was thatfpread out the colors o . : : . :
‘ . ’ "J . T ’ " - . ‘
¢ - . . - h ) ’ . .' )\ ’ N : ‘ .
v— . - ! . e b ' - i i ‘ -
~ States the purpose Ofd dlffl’dkthn grqtmg o e v i Vi)
, .o R . 'W hd ’
> _The studcnt reedlls tht the dlffraetlon gratmg in the speetroseope does to sunhght
’ u 1Y
Student Actlon Resgondmg to the effect that a dlttmetkn grdtlm, t,auses sunh;,,ht
to spread out into a  a color spe spcetrum : .

_ _Performa.nce Check A: Describe what a diffraction ’grzittrtg in a spectroscope does to '
sunlight. o , "

Remediation: (l_) Have the student redo Activities 1-1 through 1-3. (2) Have-him
review his responsé to question 1-3 and rercad the paragraph following that question.’

Defines the term spectrum. - - R | ' LN ' Y
[4

The s‘tu-dcnt recalls the definition of sp('('trmn,

Student Actlon b.tdtmgJ in ctfect, that a spectrum is a l)dl]d of dolors wlmh is - _
formed when light is broken up by a speetroseope' a prism, droplets of wdtcr or wow K
another dlttmetlon mechanigm. . -

Performance Check A: What is a sputrum’ B . )

T,

Remédiation_: (l) Refer the student, to thc photogmph dnd text on page 2.

. (2) Refer him to Figure 1-1 on page 4. (3) Refer hg‘m to Figure 1-5 on page 9. e : _ o
g rd : : - - T . - - . ‘
- Matches spectral types with light sources. ~ - 'O
- The student ree.llls the type ot speetrum or spectra tormed by cach of scveral types - : Q S
. of light sources. . ] .
., .' | ”. ‘ . , .
] ? . » .X_ . . X N \ ' ~ - .
: . . AR . S
t \ : o ) “
: . 19 .
.t ¥ [4 Iy v . -
RS i ~ b . . t
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' Student Action: Matching the spectrum produced by an incandescen't light with'a.'

continuous specttum, the spectrum produced by a heated.element with a line spec--'
trum, and the spectra produced by a fluorescent hght with both line and contrnuous

spéctra. .
A: 1. ¢, 2. b, 3. a
B: 1. b2 ¢ 3. a i
G: 1. a, 2. b3 ¢

”

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

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 flame ¢. Both line and contmuous spectra :

3.-Light bulb ‘ d. Neither a line nor a'continueus -
B . rspectrum : :

\

_ Reinedlatlon (l) Have the-student review Actrvrtres 1-1 through 1-7 and then try to

answer the check agam (2),Review the student s ‘answers to Self-Evaluatrons 14, |
1-5, and 1-6 with him.

B 0 -

0
Ol
Core

(3

' ' Elementd.

Uses the known spectra of elements to identify them. © y S
i

The student applres the concept that the lines in a line spectrum can be used to. pre-
dict the presence of deﬁmte elements in_an unknown substance .

Student Action: Nam mg the elements in the urtknown mixture.
A: Elements b and d,

\B: Elementsaandc . ' ' . .
C: Elementsa and d ' L s E

-
'

Porformance Check A Each of the first four spectra below was obtained by heating
crystals containing one of four_elements. The last spectrum was obtained by heating
a solution. containing two or more of these elements. _Which elements-(a, b, ¢, d) are .

.

? o,
in the unknown mixture? Spectra
' -

Element a,

* Element b, yooe

Elementc.

oA

‘ ‘ " R . Tt

Unknown




| Descrihes the procedure'for deterrhini’ng\unkKOWn salts, using a new fuel:

¢ R o . L.

Remedlatlon (1) Revnew ‘the stude ts answer to questlon 1- 12 on page 8. (2) Re-
"view his answer to Self-Evaluation 1 - \

N
T D v X 3 1

t'
The studept appl|es ‘the concept that a control sample estabhshes data on the sample
which is not ‘subjected to, the experrmental variable.

Student Actlon' Statmg a procedure that' n?xludes v1cwmg the spectru of the
flame itself as agtep in the procedure of det

4

ining’the spectra of unkn wn mix- °
tures of salts. - < Ore

Performance Check A: Suppose that yoxf ran out of burner fuel just after \ou had

viewed the line spectra of solutions of several salts. And then your teacher gave you an - -
unknown mixture of these salts in solution and substituted a different type o er .

~ fuel. Descnbe the steps you would perform to identify any salts present in your. un-.

. States the purpose of observing the spectrum of the ajcohol flame by itself,
. . N . . \

knoWn salt solution. o~ .

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

he would have to modify his solutionto Problem Break 1-1 on page 8 if the teacher. '
_ substltuted a new burner fugl before he began the experxment -— i

. ) o

The student applies the concept of the need fora control.ﬁ .

Student Actlon Statm§! in effect, that the control is needed to establish that some -

of the spectral lines observed dre caused by the crystals i in the ﬂdme and not by the
ﬂdme 1tself X

. 4

Performance Check A: You observed the speetrum of the aleohol fldme 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.

A}

Remediation: (1) Have the student re\dew the proeedures in Activities 1-5 through

1-9. (2) Ask /im how he knows that ~therlmes observed in Activities 1-7 through
1-9 were not/lines produced by the alcohol flame which have just shifted and are
colored drff ently b)( the presence of the different kinds of crystals

10"
Ol

.Lore

Suggests wﬁys of chan}th the heating effect of a hght bulb.’

i
8
The student apphes the concept that the heating efféct of a radtant energy source of . .

fixed size can be varied. \ .

o
]

Student Action: Stating solutlons that gavolve two of the fol‘lowmg (1) changmg

the distance between the source and the heated object (2) ehangmg the absorbing
surface, and (3) changmg the heatmg t1me

. [} . N
N >
3 3 . . hd . P

* K - e . T -
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‘Performance Check A: Maria works as a waitress: in a restaurant §ome customers
~ have been complaining that their food .is cold when they get it. The waitresses pick
up.the food on trays with gilver-colored lids from a warming oven. The problem
" seems to be’ that-t 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 ways tigt he could increase the ‘heating effect of the lamps .
“without buying larger bulbs B B

-~

. _ . |

" Remediation: (1) Check the student $ answer to Self-Evaluatron 2-2. lf ‘necessary, -
have him review the suggested answers, pArticularly 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 confuslon about which .
. variables were responsrble for the heating effects. .(3) Suggest that he redo the- check

| '|O

o1

( Ore (3) how quickly it conducts heat, and (4) how long it is heated

1

: Lists th'e van'ab]es that affect _an object’s temperature chahge '

l
|
!

" s The student recalls the vanables that determine the, amount by whlch the tempera-

ture of an object increases when it is placed in drrect sunllght
Student Action: Statrng at 1 st three of the following. four vanables or factors
which determine them: (1) how large the object is, (2) how well it absorbs heat

J’erformance CheckA When a} object “is. placed in direct sunlight, it Warms up.
What are four variables that affect how much its temperature 1ncreases" '

Remedlatlon (1) Have the student review the first paragraph on page 13. (2) Ask
him which of .the variables is affected by Actrvrty 2 -5. (3) Have him review and, if
necessary. correct Self-Evaluation 2-2. - . .

.|O
Ol

Core
12

Predicts the surfaée that absorbs heat m0re readily.

The student applies: the concept that darkér surfaces dbsorb radlant ener‘gy more
readily than light surfaces. y :

Studont Action: Predicting, in effect, that objects with dark surfaces w1ll be hotter
because the dark surface is a bettér absorber of radiant energy.

A: ‘The house with the black roof -

‘B: The man in the dark blue suit

C: The _b'lo.ck with the black cloth

- Performance Check A: Suppose two houses are identical except that one has a whrte o
‘roof and the other has% black roof. '
1. If you méasured the temperature of the air in the attic of edch house ona
-4 bright summer day, which would be hotter? .~
2. Explain your answer.




Remedlatlon (1) Review the student s-answer to’ Self-Evaluatnon 2 1. (2) Revnew
his answer to question 2-4 on page 14 of the text. (3) Have the student review the
'two paragraphs above questton 2-4 on page 14. : ',

L 2

' Explams the blackenmg of the copper vane on the sun-energy measurer. -0 '
The student recalls that a blackened copper surface absorbs and converts radlant
© energy more readlly than a light- colored or shiny surface :

‘Student Action: Res ondt o the effect tha_t— blackening-a copper sur_face increases
. the amount of light energy w ich the copper absorbs and conv.erts into heat.

Performance Check A: When you butlt your sun-energy measurer, you- bldckened the

_ copper strrp l:xplaln why that was necessary

.

Remedlatlon (1) Review the stfdent’d answer to Self-Evaluation 2-1. (2) Revtew

his. dnswer to question 2-4.¢n page 14. (3) Have hlm review the two paragraphs pre- = -

ccdmg questrons 2-4 on page 14.

_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 Actiqn: Responding with 4he, essence of the concept- that only one experi-

mental .variabl
with the effectdof 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 between.the light sources and the energy
measurer the same at all times. You were also told to make sure the amount of #

‘that cach bulb shone on the measurer was thc same. Why was it important to keep

the variables time and distance constant"

o0 olv 5000
° o

Bulb

is changed at a time so that the effect of the variable is not confused

Sun-energy

measurer

;1".' -
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~

- Remedlatron. n Revrew the student‘s answer to question 2-16 on page 19 (2) If -
Level I materials are available, have the student review Excursion 4 1, “Controlled -

Vanables and Experimental Vanables ”’ on pages 381 through 390.

: Predrcts thp temperature change of a sﬁn-energv measurer from a graph

s .

The student applies the rule for extrapolatrng from a. graph

* Student Actron Statmg the same temperature change as that last recorded on the‘,

graph
o ABandC 5.8 £0.2°C - S
-

Performance Check A:. Frank set up his sun-energy measurer near a lOO-watt bulb

and |_measured the temperature change for 5 minutes. He left the apparatus set. up
wrth the light bulb on while he drew the following graph of his data. What'do you

- predrct will -be the total temperatu ‘(r; charwe of hrs/sun-energy measurer 8 mlnutes
after he started collecting his-data? : -

<
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o
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-
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0 10 - 2030 40 o 60 70 80

TIME (in minutes)

1 - -

R wtion (1). Check the student s answer to Self-Evaluatron 2-6, and have him -
explain it. (2) Have him review his answer in Table 2-1, page.16, and the graph made

from it. (3) Have. hrm redo the check.
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Graphs data.

'The student apphes the procedure for grdphrng datd

Specral Preparatrons Prepare a labeled grid or duplicate- the app joprnate labeled grrd .

. from the end of th1s Perjormance Assessment Resources.

W

. Student Action: GOnstrgctmg a graph SO that the points are accurate to within £1

grid division and the line of best flt is a smooth curve.

A,B,and C: e . S
/ '
.12 et
, S '
o]
c 10 S
o
g 8
¢
8, . -
w 6
c N
.« 4
[
. w 9
S .
5 - 20
- g
1]

. 0 * 05 10" 15 .20
' TIME (in minutes)

P

256 30 35 40

. Performance Check A Before you begin this check .ask your teacher for graph paper

or a labeled grid like the one shown below.

Henry placed his sun-energy measurer-near a light source and recorded its temperd- :

ture every 30 seconds His data are shown below.

TIME | TEMPERATUREY T,OT‘ALTEMP

(in min) | (in °C) CHANGE (in °C)
0.0 204 0.0
0.5 28 | 24
1o, | T 255 .| s

1.5 27.6 | 7.2
2.0 288, 84

2.5 © 300 9.6
307 307 | 103
35| 310 . 10.6

40 .| 3Ll | 107

N




d 2. Predtet what might hdppen if JdSOn used a 100-watt bulb in thls lamp .
" Remediation: (1) Revnew the student’s answer to question 2-13 .on page |9 of the
texy. (2) Then refer the student to-the para!ra ph. below, Table.. 2*2 -on psbge 18,
o Relate that information to hedt energy if he needs asststdnee i _
e _/ _i —— . —r ._
L" -+ . i ) P ' l .
-’\}Mﬁ%’ & _""‘-1 't P, .{} & , . o
iﬂf, & ) [ ]
i~ - ] ~ .

,Remediation: (1) Review the student’s graph in Figure 2-2 4
- (2) If Level Il materials are avtalat;le hdve the student revne
. -. pages 428 through 434, A2 e o

e
o v
",

T a

'Graph Henry’s meas_urgments of the tempe'r'ature'- change and the time on 'the grid.”
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D) " ——— -

Explains why low watt'age bulbs must bé used.in some lamps

Student Actlon. Resgondmg

o

The student dpplles the con‘cept7 that the hngher the wattdge of a bulb, the gredter
the amount of heat it generates. N z : :

}

more heat than do :bulbs of: low wattdge'dnd thereby- would damage devnceb or
surroundmg mdtendls not desng,ned to w1th9tand hloher temperatures

o

" Performance Check A: Jason bought a new reading ldmp with a plastic shade. When ,

he got it home, he hoticed a sticker on it that read, “WARNING: BULBS OF MORE

the-other lamps in the hou@e .
1. Explain why the wammg sticker is on the ldmp

to the effect thdi bulbs of, higher wattage generdte -

'S

. THAN 40 WATTS ARE NQ:T TO BE USED IN: THIS LAMP.” Hg wondered why -
he- shouldn’t .use a bulb of m(_)re than 40 waltts, since the, wiring was the same as on,
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Redds the second coérdmdte of a pair fromagraph . : CTT e

t. 3

'[he'student applies the eoneept that a- sun-energy moasurer receives. the same amount
“ of energy from two sources when, the temperature Lhdnges produced rby ‘the two -

. #
“‘ M ‘o, l . . i ”

i

- K ; ,dnswCrs to qucsttons 2-17-dnd 2-18 on_page 20. (3) 1f necessary, reviews wuth the
R _..;,tude‘ht‘ the ;,mph he drew for Problem Break 2-1 on page 7 of the Reeord B(mk

Ramedlatlon. (1) 'Ref@r the studcnt to Activity 2- 1 on page 19. (2) Review his

v

v

. sourecs‘are equal.’ e B ’ L et
Student Acﬂon' Stgting’ the dlstdnce wrthm +0:6 em of the pomt where the' bulb
f‘* : causes the-saime temperature c,hange as the sun does ey L RN
' A: 1405 cm LRIy . S e
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Performanch Check A: Maria put a sun—energy medsurer in dlrect sunlight.. She .
foynd that thre largest temperature change of her sun-energy measurer was 12, 5° G N
She then < medsurea the-largest temperdture changes of her measurer at dnfferent '
- distances from a 150-watt bulb. “She used her data to plog 'the graph shown below..
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' TAL wb.nt distance trom thc 150 watf bulb did het sun‘energy IMCUSUrer receive the
‘,_ same amount ot ener;,y as-it did Irom 4he sun- when it was pldeed in dlrcct sunll;,ht’
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| Selects the wattage of a llght bulb needed to get. the same hedt at mcreased dlstance
The student applles the cpncept that ir order for the heatmg effeét of a light source
to remain L.onstdnt the wattage of the source: musl mcreqse dt a rqte greater than
twree thc rate of intrease-in drstdnoe from the source.

i.
o. ...__ - ﬁ

T - T Student Actlon Seleetm the watta e thdt is more than twrce the smaller source
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_ Performance Chlick A: Chrrs b{nlt a small chrcken brooder to l{eep some baby chrcks
Ve “ .. ., warm. It used a «25-watt bulb to produce enough heat to keep the chicks warm, He °
T -is ‘planning .to build a larger brooder to raise more chickens. In the new brooder, the
L -t _ bulb will-be tvluee as faraway from the baby chicks. Select the wattage of the light:
2R N “bulb he should use‘ln order to produee nearly the same hedtmg effect as in the smaller
' ‘ . *brooder I LSl e e LT B e
10 watts” U T .‘ >
o bzsw..m-"* T TP
L Lot ~¢. 100 watts © o _ e
el s T Yawatts . 0 T, - ‘
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e Remedlatlon ll) Review wrth thé studbnt both Aetrvrl’y 2- l3 and: his answers fo o, ..
' 0 S questions 2-21 “and 2:22. (2 Cheek his responses to. Self- Evaluatlons 2-4"and 2- §
o , ~Help. him if he has either of . them wrong. th l¢ - understands-each. of these ”
Co e s sepamtely, use them to rllustrate the coneept tested in thc performdnce eheeks
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& I Lo Seleets a graph of tlme vs «tempcrdture ehdnge for a sun-energy measurer - 2
K - o ’ BN - S . ”

The. student dgplres thg fact that wlwn a sun-cnergy n'basurer is placed in drreet

LN

hghtl its temperature, rises rdprdly atxfrrst then mare slowly, dnd finaHy reaches a

‘ R constdnt lovel A e ‘ - J :
- .‘.S’_-_ T '._,; . \ ) o . . . o '\ KE

N . %tudént Actlon. eleetmg the curve t)at rises taprdly at ﬁrst but whose rate of i in-
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‘ crease slows down gradually untrkrt re ches somg maxrmum temperature. T
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Performance Chack A: Ashly read the témperaturé of her sun-energy measurer in~ Y

4 © * the shade. Then she put the measurer in direct sunlight. Every 30 seconds she read .
< . ~ the {emperature, Later she drew-a graph showmg the temperature ris¢ of her sun- .
s e ._energy measurer. Whu.h -of the grhphs.bqlm{ best shows what her’graph would look, -
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= Remednatlon' (I) Rcvww “the’ studmt‘s graph WLure -l of his Re( urd B‘mk - .
. - (2). H ncc.g,ésary,h rgvnew his complctwn of Table 2-14n hls Rc( ord B(mk ' ' .
R e — g & n L o —
Mat‘ches tcmpcrature changc Vs tlme graphs w’h wqttagc ey I
BN °
S The student: uppllcs thc coneept tlmt when encrgy sources of dmuem wattu;,c are
plawd at the 'same distance from an object, the object S (cmpcrature ch.mge will vary
: thh thu watta:,c of the ulcrgy sdllrcé ! v b e e
Student Actlon‘ Matdung each graph with Fhe correot bulb 80. that the larg,cst '
wlmatchud with the greatest tcmpuraturc dmngc zmd $0 tortln _ '
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Performahce Check A: Martha meaisbred ihe temperaturx changes in her sun-encrgg
measurer. when she placed it 20,cm from a 50-watt light bulb. She then: changed £0.a

;_ . :75-watt bulb and measured thQ ‘temperature chaiiges again. "She also mﬁde .measures: -
i “ments for 100-watt and 150-watt bulbs. On your answer sheet, match the letters of N
. the graphs she drew with the numbers of the hght bulbs she used. "~ . b
: . Bulbs: b : o Graphs v '
N N l. 50 Watt‘ , o . ’ Graph a . _ PRI T
'('L i ) 2 75 Watt . s - (Y% ’, . 7' . . . p ] - -
. 3. 100 watt R W ’ ' 1 .
y 4. 150 watt. . . . :"’E .
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- Remodlanon‘ (D) Rewew the studert’s answer to qucsbon 2- 12 on- page 18 .
' (2) Then rév:ew lm anawu to qucsﬁon 2 13 on puge 19, T w
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.. Reads the total temperature change fror graphed data. . oL | '
a . The Studént applies the concept of reading the total variable :change from a graph. ) S
- Student Action: Stating the total 'températur,e rise as the arithmetic  difference ‘ R
. befween the starting temperature (at the zero point of the time axis) and thie final i,
. temperature (after the graph flattens out) correctly within $0.5°C. . SN
' - A: 6.0+0.5°C e : S S y -
B: 9.0 +0.5°C , ooty >
C: 6.010.5°C » RO v
Performance Check A: Terry put his sun-cnergy measurer 30 c'm'f"rom a light'l')ulb"""" ' Y 4
-and read ifs temperature. He then read it every 30 seconds.. He plotted his temperg- . <
+ ture data-on the graph shown below, = B . ot "
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What was the total temperature change of 'l'érry's"sun-enicxgy measurer? I oo &
Remediation: (1) Check the student’s answer to. Self-Evaluatjon 26 ~8pecial atten-
tion should-be given to the transition from the table to the gridph and how it was
made.  (2).Check his answer to question 2-9 on page>17. (3) Review-Figure 2-1 with . .
« the student if necessary and suggest that he do an_glternate cheek. ™ . : t v
. RN A ¢ . - . - . \ . R g .
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_ ' Selects a graph showmg how. temperature ehange varies wlth the dlstance from a
' L __,hght source. . . ‘ | .
AXFY . ' ) ) ot ) ¥ ’ ’ _—

Phe student applies the concept that the temperature change producedm an ob]ect c
deereases as its dlStdnLe f‘rom a radlant energy source increases,

R - Student Actien:’ Selectmg the graph that shows a decrease in temperature change s, ol
the drstance from the light source lncreases SRR : N : .
g "A: Graph b B o R
. B: Graph ¢ ' -
C: Graphd T BRI .
- Perforinance Check A: Select the graph that best shows how the femperatirre change o
of a sun-energy measurer varies as you. mcrease 1ts dlstance frOm the light source. Q
_ Grapha. . - : Graph b. S
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Remedlatnon (1) Revnew the data eolleeted by the student in Problem Break 2- l
(2) Review the student s response to Self- EValuatlon 2-08 5



Cleans up the work qrrea at the close of class. ‘ . - ' I O e M
"The student ehoose% to c,lose th’e 1aboratory aetmty perlod promptly upon reeelvmg b o ' ’ |

notification of the time to do,so . .

- v

'-;Student Actloh ng the ongomg labomtory fnetwlty when notlfled of the time,’
w0y etummg materlals in usable, ¢lean condition to storage, and gargmgdtmg in wovk
axca cleéanup, on at least three eeparate oceastods whpn being observed by the teacher
or anothcr designated person without his l\nowledge - )
Teacher s,Note: The’ opportumty tor asseesment of thm objectlve arises almostfevery‘ a
v.. 'day during the course of regularly, asqngned laboratory activities. Use a few minutes
. -of class time for group instructipn early 1 the school year, and almost. every week
e for relnforeement to discuss the role of the student in the 1SCS learning environment. : S
To encotirage personal responsibility in the ‘student, discuss the reasons for his '
, dosmg his activities promptly (to allow time: for himself and others for lab-closing
e dutmtes) refummg mdtt:,l'ldk to storage in clean condition (to facilitate thejr use _
' by others) and partncnpatmg in area Llednups &to leave the area as clean as-he found o o

4y |t) ¥ . \ \ } ‘
. P.er'formance Check A:» Your teacher will observe you for thls check when he.can. ) . *
to L U
" Remedlatlon (l) Ift a student fdlk to dccept this responsnblllty, approaeh hlm R N
" individuilly and review ‘the reasons for his acceptance of-it. Emphasize the eoual Cooe M
C R respomlblhty for LOOpbl’dthﬂ in the léarning environment for the good of all stu- - T L

~ dents: Point out.thit he has received the benefit of. other students’ provnsaohs for -
-~ others as well as for themselves, 2) Do not, ‘at first, suggest that"tie may lose His
pnvnlegee unless he cooperates: But if he doesn’t cooperate after yow observe his ' o _
behaviorseveral times; ask him if he can suggest a proper penalty. (3) An altérmate -~ .
rcxmdy may be to request him to assist'in' the process of dVerall classroom aecountmg :
. . of the ‘materjals for a“penod of time until he ree@gmzes the importance of the stu- . o T
“ident’s role. - *(4).Do not use cxtra cleanup as & penalty for not. cleaning up properly R L
In other words don’t. use something as a. penalty that 'you tht done: w1llmgly . P T “

" " -Q

L 3
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Cooperatcs with_lab pdrtners S e

A 'l Y B

The etudent choose; to eoopcrate W1h tcllow st‘udente in the ldhqratot‘y
AR SR 4

Student Actuon:. emg pohtae wmtmg_ his' tum, bemg orderly when moving. about

e vand observmg the right; of his classmates to work without bemg unneeessarily ‘dis- .

turbed when observed without his knowledge by the teacher or another demgnated

person on at least three pudstons a =y
Y , ,,L ) - '. . 'y
. R n“ :_,_,‘. N ; \ __0". a . \ ~
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ddy during.thé course of regularly)assigned laboratory activities. Use a few minuites
of class time at, the beginning of g session for'a whole-group discussion early in the

- school year and\ several times later on_to drscuss ‘the-need for cooperation with and -
consideration of other students. Some particular points for discussion include being .
polite, waiting patigntly, not making others wait longer than necessary, being orderly-
~whén moving dbout and observmg the right of others.net to be disturbed.. Talk" ..
about each, student s acceptmg the personal resgonsibrhty for hrs own behavror in

Teacher s the. The opporturpq)for assessrnentof this’ ohje.ctive aﬁéesglrnost every -
1

- the group srtuatxon- A i ; .. , MR

Performance Clieck A: Your- teacher W1ll observe you for thrs check when he can, - - R

Remediation: (1) If a student fails to accept any of these respovrbrhtles approach-
him privately and review the reasons for his lack of cooperatron with his fellow stu- '
dents. Suggest that he pay some attenfion to changing his behavior to more’ accept- -

ble standards. (2) Find out if the sthdent feels that he is behaving in a less than

acceptable way. If so, ask him whether he feels some pendlty should be imposed

and'what he things a surtable pendlty \wuld be

- ng O L 1

\e‘-

R Returns equtpme"t prOmptly to storage areas.

0

- “The student chooses fo show personal responslblllty for rethrnmg laboratory equip- L
+ - _.ment promptly to the proper storage places as soon a$.it is no IOnger needed duripg.

L4

_ the class period, and notJust at the endiof the perlod o Belal

v et \

Student Actlon Returnmg equrpment and materials no longer needed to the proper

.
TN e

Teacher s Note .This objeetwe may be assessed at* hny time the student is responsrble

. for legrning-activities requiring the use of eqmpment and supplies. Use a few mmutes

" - of class time for group discussion of the reasons for returning eQurp;nent to. storage.

. areas promptly when it is not.being used by. the student or by his group. The réasons ..

o ﬁclude (1) the short supply ‘of certain items and the need to cooperate with others, .
(2) the clldnccs of equrpment s being mrsplaced (3) the possibility of accidental ~

. daniage to cqmpmcn& arid (4) the greater oppdrtumty for pxlferage by an irresponsl-

* - ble $tudent whcn thirigs are drsorgamzed . :

Y]
i

Performance Chock A Your tedchcr wrll observe you for thrs check when’ he can.

Remedlatlon ln a pnvatc conterence drscuss the rcasons for he student $ coopera-
tion in-this fequgst, skfor thdt cooperatron ,$ee also Remedlatr()ns (1), 2), and: 2
: .(3) for 10-01-C e-24 Ceel . - St

~

storage places on at least thrée-occasiogs when observed by the teacher or another.
desrgnatcd obseryer wrthout his. knowledge of being checked. . LT e

e
¥

g

'.s

Responds to text questrons

- , The student ¢hoosés t6 write in his Record Book the dnswers to 90% or more- of the-

'textbook questions. - L Woer o

W ’ . i
. . " -
<y N ) “ ) i . . S .

34



... .. Student Agfion: Exhibiting the written responses when requested to do so.” At
‘ T -'least. nire, ut of ten questions'should ‘h’av_e :es'p"ohses be they correct or iﬁcorrect._"
= Teachor s Note: lt is lntended that this objectwe be assessed throughput the year.
- . Such, a check pr0v1des opportunmes to encourage students to* ‘work nearer their
- capacities ‘while Temaining: mdependent of the teacher. Use a few minutes of class °
‘time. for a group discussion of the sreasons for writing the answers in.the Record Book.
Wntmg in the Record Book: serves (1) to-help the student think:through what he
- .sees and d@es, (2) to preserve- ideas.- for tuturereferenee (3)to make 4 record of the
' student’s progress through the core, (4) to'provide the’ teacher w1th a source of
anut for analyzmg ‘thie student’s difficulties and progress, and (5) to J\elp the stu-
dent learn the background ideas for conceptual understanding. Writing in the Record
Book is “in™; writing in the text is “out.” -

Performance Check A: Your teacher will observe -you for this cheek when he can.
. {
Remediation: (1) In . a- private eonferenee. dlseuse ‘with ;,he student the<ideas
‘ -enumerated and ask why he chooses not'to write the answers. . (Perhaps he cannot
¥ write!) “Evaluate his reasons and counsel him’ aeeordmgly -Encourage him to follow -
- thé pattern of his classmates and set’down his ideas as they are doing. (2) Have him -
- read “Notes to the Student,” pagu viii and. 1x in his text.’ (3~)'Follow' up in a few
days to determme lus actions: < . o ' :

3] - 2 . 3 A SV
g "

. N 0 - . NS - \ . i R ] . . e, .
.- Shows vare tor Iaborutory'mutenals. Lo : R

et b » et .‘-' n_f T,

The ﬂstudent Lhoosu to. show proper care and use ot IS(S ldboratory matenals

o Student Actlon smg thc matcrmls only lor thcnr mtenglcd purposc orr 'questmg
R mmmwon to do other specific experiments with' them when bemg observed without
~ow s knowledge by the teaehd or another dcm,nated person on thrcc or more occa-

.slons A a e -

" \/»\’ Yo R

e

\ Teachers Note: "l"lns dl)jutlvc'nmy be assessed at any time that the studcnt is.Te-

- sponslble for a I¢arning activity in which cqunpment and supplies are required. Usc
i T a few minutes of class time fora wholc-g,roup discussion of the reasons’Yor handling
) _'--~ labaratory matérials properly. Stch reasons include: (1) 1f damaged, they are lost

.to use by students who need thcm now. Short supply mc!ms waiting i’ line, . R
,62) Thcy cannot. readily be replaced.’ Replacclm‘nt usually takes scveral months at . R x
bcst 3 matdrlﬂlx are handled proper‘ly. they may ‘be used for other than regular ‘ o
telwmcs (with- lhc pcrtmssnon of thc teaehcr aphd dftu’ makmg 4 propef request) Y 2

(L
‘. \,. - Iy . PR \

" s . _Per.formance' Check A: Your teacher will observe you for this check when he can

* L) V. T . ] . . . C . . . A




..
)
a '\.‘

}'Remodlation' (l) ln a prfvate cg ference, askfthe student why lle chooses to mls-
“handle equj menf. Help him. to: ‘evaluate lus Teasons, and ask for His cooperation in
‘the future.. If he agrees reassess the objective later (2) If after the conference he

still does riot agree, ask him if - e feels that he should be penalized and what. he

-’
. S

or taklng some other suitable action.- Do ,

PR

_line spectrum for that eléement.

Draws Fraunhofer lines.
Thé student apphes the concept that the Fraunhofer lrnes of an element appear in the
same posltlons aS*thé bnght glne spectral lmes .

v
!

_ Student- Acﬁon Drawing the Fraunhofer lmes ‘SO that the dark- lines in an absorp- '

tion spectrum of -an element are in the same posrtron as the brlght lines in the bright- -

. P
Do Noagnr - ‘\.' BN .
r - . ., -

Performance Check A Sally drew the dlagram shown be,ow of the bnght-lme_'_'

_ spectrum of element X.

.. o i Elementx LS
- oo Bright-line spectrum

. -

123458789101112

Copy the dlagram below onto your answer sheet, and draw the spectrum that you

- would expect tasee if you observed the dark Fraunhofer llnes or dark-line spectrum

of element X.

., t‘ o
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that the'student read page 76

- 2
AL .

_ _.Descrrbes what llappens to energy aS a battery-operated devrce is used

_ that does WOrk, S .,

The student generates an explanatron for the. operation of a self-contarned device

* ' v i3
. \, N

Student Action:. Responding (1) that the devrce uses stored energy to do waork:
“(2) negatively to the notionsof ceaseless operation, and (3) to the effect that the de~

vice ‘will continue to opbrate until some or all of its energy is transferred Pr changed
from one form to ano@r}_ and then it will stop. e "

: <«

. . oL T
. . R S Ve
‘. kg '

Y

. thinks. should be an- appropriate pénalty. GLve hint-another opportunlty for com- -
. pliance: (3) if he is still uncooperative; apply a penalty for rmshandhngequlpment

Yy e

. This may mean denying him use of the equipment either temporanly or permanently e



v Remedlatlon (1 yHAVe the studént review LExcursnon 2-1 on pages 77 and 78 of the '

\e,

States how W()rl_(_i's calculated.

: ﬂct‘ines c(m,s‘érvati('m of energy.

Remedlatlon dee the student review the last paragraph on page 78

- R - . . . R . ».. . . L . . .
N oy T : . . : R i e {
. . . . - v . . N . " .

: .Performance Chdek A George bunlt a devnee that he then placed in a sealed, metal
'_box Thete'is' no way to get energy ‘into the box. The box has an electrical outlet
on the side and a motor hds been plugged into 1t The motor haSpeen workmg for
~more than a week. - : .

T~ Describe’ what is happenmg inside the, box ro 0perate the motor.
2. Can George’s device continye to make the motor work forever? - -~
3. Explam youp answer ta part 2 2. : .

-

text. (2) Develop the ideas of Excursion’2-1 with your student by having'Iggy possess
the ability to do work and thus poqqeqq energy. Ask the student what happens to

1ggy’s ability to do work when he has tranqterred all of his energy to another object _

(Aequme that Iggy S exhdusted not dead ) .

e “

The student-\recalls' h'o“r to calcula‘te the w'ork done on an object,

L3

Student AotIOn Reegondmg that the. amount of work done may be calculated by‘

nrultLplymg th¢ force apphed to an ObJCLt by the distance the object is moved.

Performance Check A: How do you calculate the amount of work done to move a
-chair, aeross a room S

Remediaton (l) Ha\"e the student review Excursion 2 2. 1. (2) Have lnm do the per-
formance. eheek wlth lns book open to page 77.

*

2]

e

The student reealls what is meant by the term umserVatzon afenergy R - '

Student Actlon Resgon(lmg to the effect that energy may . be changeﬂ from one
“form to another but cannot be ereated or destroyed o

Performance Check A: The term conservation 'bf energy rs frequently used by
_scientists. Explain the meaning of the term. - L™ SO

10
o
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y - - Lists forms of energy. - _ : . R PR :

.. The student recalls-the dlfferent foruis in whreh energy can exnst

“ing list:

| Porformonoo hetk A"Fnergy carY exrst in man’y dxfferent forms

Student Actron' Listing three forrns of energy mcluded in or. 1mplned by the f low-' .
light, (heat, chemlcal electncal gravntatronal nuc1ear sound inetic
(motnon) or potentlal S - : e

. AR - . T
v L'. . : "" ' . ) . 3 s

List. three {crif-

hs

ferent forms energy.

. -

. _Remedlaﬁon (l) Have the student -Teview the top half of page 78 in the text S
(2) Rémind him of other forms of energy by- asking him- such questrons as, **‘What type .
of energy goés fal)mg water have?” (3) Show him. the list of forms in the Student ~ '-‘
Actnon section abové, and. have hlm state an example of each form ot -
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.i\..if-_|O- ) D o I - '- " o .5('3...__ . c, T S e -
. ¥  Chapters3and 4 o o ‘.l*é'rfoy__n_iancfe Check = = "

I

| Excursions 3-1 thru 4-4 ' - B : ""~“}‘Summafy;;"fa(t)lte~ o

P ‘a8

Objective Number | Objective Dmription

. . ,
. L] . . . ° .
i Y y L
—— = —— -

ol

{4

'10-02-_Core-1 o Descrubes two sltuatlons |n whlch-dlstances must be measured mdnrectly /

A
we

'10-02-Core2 = - -‘States the_'prin'ciple an which a-_r,a_ngt_e findef_.is' bas_ed

o «1"10-02-Core-3 . Explains why calibratéd'meésUrih'gAdevlc.;.eS'ére .dseq;-.l.

.
‘v , .
. . R . " L
. < - g v i
B L 0 1 P R - < ~ B " \
ha L. - - ~ . PR . N . - P . -
M ot " -t . . T S .
e . “ o - - +

10-02-Core-4~ - | Usesarange finder to’ measure distance

..10-02-Core-5 . * | Selects which range .fin‘dgk"is\being’ used to measure t}e' léfgé'r‘_'aistéhce - -
. 10-02-Core-6  * ;] States the variable which limits the acguracy of a range finder
'..'_.';-|Q‘.02:C,(_)_re:7_ '-Stét_és variables 't't'i'ét'detér'min’e.f_the'grea,té_st distance measurable bya range finder * e
[0-02-Core-8 “Uses a rarige finder to'measure the distance frem a light source’ =, .. -7

p—

| 10-02:Care: .- |. States why a simple range findér cannot measure the distance to astar " = ...

RVa - - 30 e et [

- . . ’ ~ ' ,. . - \' . - - ] ) R ‘.-..“'
. [¥10-02:Core-10 . - | Lists assumptions mad®\n drawing fth%mun-Venus model o

AT e _ - —1" — ; — et - —
IR | |0’-"02-£:9re-f11-f'_' | Gompares the rétes of i’WOWdVenus ' .

N ~ . . . ) , i - . . ‘ O
|0 02 Core-1 2 | Selects the diagram witlf the greatest sighting'ang|e

IO 02 Core13 .| Draws the maxirur sighting angle - | P

~ N . -~ - N

NI |O 02- Corer14 Draws the orbit of the'inte'r'ioy planet in a éun~plénet¢pianet‘ system ST

.

>

e IO 02—60('9«15 ) Draws a scale mode| of a planet s orbit, usmg a slghtlng angle C
' - b _ ,

o 0

T ;lO-O2-.'Core-1'6_ | .Calculates. the actua| radlus of an orblt usmg a scale diagram R S

10-02-Exc 3-1-1 States assumptions used in calculating the moon’s digmeter -
. . i N . I ) ..

¢ 10-02-Exc 4-1-1 Explqins t.mo_w radar measures distance:: ~ .’ o LRI o
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10-02-Exc 421 "I Measuresangles . L e T S
' — f—“ﬁ — . : —_ i oy
" 10-02-Exc 4:2-2 Uses a protragtor to construct a‘ng!es ) : JEE -
1Q-02-Exc 4-3-1- . Determines actual distances from a’scale d[awing o
10-02-Exc 4-41 | Determines the scale of a diagram . ‘ ' . S : o

h I6-‘01.-Core-14R

A - e A
. Explains why only m changed at a tim‘e
. e ) |
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‘ | T ) ?":."' . . .
'Descrfbes two smmgﬁmm‘r Wthh dlstances must‘bje{lﬁeasuted mdlrectly. P
The student generates descnptlons of two possible situations in whuh dlstances must
~ber measured malrec ly : . :

. N : ' K

B 3,
Student Action: Describing two situations each of which requires that a distance be
measured indirectly for onc of the following reasons: (1) direct measuring devices
are not suitable to the intervgning'distance, (2) making a direct measurement is too
difficult or time-consuming, and (3) making a direct measurement may disturb the
object whose dlbtdnce is to be measured.

-~ --'_ . - ~oal - L e ,' . . . .~
Performance Chock A: You often use a ruler to mcasure distances directly.: How-
ever, there are many reasons why'distances must sometimes be .megsur'éd by indirect
methods, using a devicelsuch 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
of distance would be better than trying to measure the distance directly. 3

. N BR .
: 4

g{.x

Remediation: (1) Have the student review page 23. Thentask him to state the-rea-
son for making an indirect measuremént 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 performance check.

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

Student Action: Sta'tingz 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 dngle formed
when the observer looks at the object from two different pos:tlons _
Performance Check A: Explain brieﬂy the principle on which the ranmge finder works
when you use it to measure distances. 4

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

- LY

R

‘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 devices,
investigators can report their findings in the form of, numbers' which can be easily
analyzed or compared with the findings of other investigators. .

v



3

: Performanoe Check A: You: ubcd calibrated measuring devices (mﬁasurmg devices
with scales) in your lab acfivities, Why is it necessary to use callbrated rather than
uncalibrated measuring dmu:s"

.

Remediation: (1) Ask- the studcnt which ig more useful - reporting a distance as

5§200 fect or reporting the same distance as “large,” Then have the student explain

‘'why he made the choice that he did. Help hi;‘?it’n,his reasoning if he chose the’
| C

_qualitative response. (2) Reassess the objective with an glternate ¢heck.
. _ ' i

Uses a range finder to measure distance. o
. “- L4

The student mdmpulates an ISCS range ﬁnder to measure a distance by standing at
one peint and lining up the Sl[,htlng line. and the slghtmg bar with the other pomt
and reading the scale of distances. o 4

Special Preparations: Save th‘)c best range finder made by your students in the Chap—
ter .3 activities. Label it [0-02-Core-4. Measure the distances between several im-
meovabl¢ objects in your roo:h which are-less than 15 meters apart, and fill in the
following chart. Then, assign each student the task of measurmg one of thefe dis-
tances with that range finder. - -

POINT A | POINT B | DISTANCE (in m)

" Student Action: Reporting the mcasurcment as found with the range finder accu-.

ratcly. within £20%.

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

. w . - .
Remediation: (1) If the stulé ‘does not reinember how a range finder warks, have
him repeat Activitics 3-2 and 3-3. (2) Review his answers to quutions 3-1 through
3-3. (3) If necessary, have him repeat ALthlllLb 34, 35, and 3-6. (4) Hch him
redo thg same performance check. .

Sclects which rungc.findcr is being used to measure the larger distance.

The student applics the rclatlomhnp between the distance being: medsurcd and the
size of the sighting anglc observed with a range f‘ndcr _ ’ \

. [
[

i 7

a ‘ 44

10
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T,

‘ ' Student Action: Selecting the range finder with the smaller angle between the sight-
: ing bar and,the parallel sighting line and stating, in effect, that the smaller size of the
ore angle was the basjﬁs for his chaice. ' .
' A:b ¢ '
B: a : L T
C: t? “ % e

. Performance Check A: v o . ‘
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 3 E B ( ' e
]

Sighting bar

Rahge finder
b. T

T Paralle) sighting line

1

Remediation: (1) Have the student redo or review Activities 3-4 through 3-6 on
page 26. (2) Review his answers to questions 3-4 and 3-5 on page 27.

5

| ' States the variable which limits the accuracy of a range finder. |
~ Thé student applies the concept that the distance which a range finder can measure
, accurately is limited by the length of its baseline. . .o
O: T - Student Action: Selecting the range finder with the longer ba*eline and . stating in

-effect, either that the range finder with a longer baseline can measure large distances

'more aceurately-or that a longer baseline will result in a greater ¥ariation in the sight- ’
: \ ing angles té objects at different large distances. o
. " A,B,and G: b PR ' N

=




bl §

_you'can measure auurdtcfy with a range finder?

Porformance Check A: Supp0se 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.

Nt
v

. Range finder a. b

' Range finder b

4

1..Which of the range finders could measure the large distance more accu-
rately? :
2. Explam your choice.

’

re

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

: responses to Sc)f-Evaluations 3- 20 and 3-3.

. \

1

States variables that determine the greatest distance kneasurable by a range finder.

. - . . 0 ) -
The student recalls the two variables which determine’the gr;atcst distance a range,

finder can-measure.

-
+

-
.

Student Action: Stating, in effect, that the two variables are the length of the base-
line and the smailest meusurdble angle’ formed by the snghtmg bdl’ and the parallel

~ sighting line.

Performance Check A: What are the two variables that lnplt the g,redtt,st dlstanw

.
1

Remediation: (1) Review the student’s answer to Seli-Evaluation 3-3. (2) Have him -

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

(e,

: B
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Uses arange fiﬂder to measure the dlstance froqu llght source

The. student mampulates the range ﬁnder in accordance wrth the safety note about
the danger of looking directly at the sun. ) .

Regular Suppl ies:

! T

1 150-watt light bulb R
I range finder : '

Student Action: Srghtm_g the shadows of the bolts rather tha lmmg up the bolts

whiledirectly sighting the brrght bulb.

.Teacher’s Note: Stop the student if he attempts to line up the bolts by srghtmg,the_

" bulb directly. . _ ;

Performance Check A: Ask y'our teacher to watch you' ‘do this check. 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 actrvmes as though you were measuring the distance to

_ the sun. _ o ’

Remediation: (1) Hat'e the student review the safety note at the top of page 28.
(2) If necessary, stress the importanoe of this note by discussion. :

I h]

_Student Action" Stati'gg

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

The student applies the concept of the baselme limitation of snmple range ﬁnders on
meaguring large distances. :

the essence ‘of the ‘concept that the basellne on any range
ﬁnder like the one made in class is too short. o

Performance Check A: Why can’t the d1stance from the earth to Polaris (the North
Star) be measured by a range finder like the one you made in class" , ,

-~ ,
¢

_Remediation: (1) Review the student’s answer to Self-Evaluation 3-3. (2) Review
hlS answers to questions 3-9 and 3-10 on pages 29 and 30. (3) Have him review the

_ paragraph helow Frgure 3-4 on page 30

4

Lists assumptions made in drawmg the Earth-sun-Venus model.

The student reealls the assumptrons made in drawing the Earth-suyn-Venus model.

’
€ ‘
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Student Actioh: Statmg the essence of four of the followmg ﬁve assumptlons
ooy the sun is the center of solar system, _
. (2) Earth and Venus are planets revglving around the sun,
: (3) Venus and Earth move in the same plane,
(4) both Venus and Earth move in circular orbits, and
(5) Venus iscloser to the sun than Earth is. -

_ | | e
Performance Check A: You drew a model of the Ea}-th-sun-\(enus system similar-to
the one shown below. Like all scientific models, it is based on certain assumptions.

What were four assumptions you made in‘:_drawing this 'model?_ ' o | -

A\
\.
\
\
l‘.
\\ \ )
[
. | |
i N ? ‘ ) - ‘. \I
. . ‘.
. ' \ '
Remediation: Refer the student to Table 4-1 on page 35 of the text. ’
. Compares the rates of revolution of Earth arf(:;l \]enus. . . 'O o
' .
The student applies the” J)et that the angular speed of Venus is greater than that of -

Earth. Y

through a smaller angle than Venus.

st Core

Student Action: Selectmg a posmon for’ Earth which shows that .it has moved 02 '_
4.




.
f

Porformanco cnock 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

letter of the approximate locatlon Earth at that later time.
A
v : .
\ |
'} ;
L 8

€

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 revolutian, whereas Earth makes about two-thirds of a revolution. o '
(3) If the student wotlld'sproﬁt from using beans to Mlustrate the idea, have him do *

s0. Then have him Af)proxxmate positions 112 days from day 1 as shown in the -~
checks. (4) Have him .do_the performance check agaln and explaln his choice. .-

PR

.

O
02
Core

Selects the diagram with the greatest sighting angle.

The. student applles tH concept that the greatest SIghtlng angre is determmed by the
dine. of sight to the sun fromythe planet which has the larger orbit.and.the line of
sight from that same planet Wthh is tangent to the orbit of the planet whose orbit
is smaller. , .

Student Action: Selectmg the drawmg which shows the greatest 81ghting anﬂe
A: e . .
B: b .
C: d ' e




. o . ®
o ¥ P S R
‘Parformance Check A: Select the diagram below that shows ghe greatest possible =
ME-MS angle. o o o
- $ .
8. e b. DY )

Marss orbit  Earth’s orbit _M'm',; orbit ' Earth’s orbit  Mars' orbit  Earth’s orbit _

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

Remediation: (1) Réfer the student to Figure 4 5 on page 38. (2) Have him repeat
.~Activity 4-5-on page 38. (8) Review his answer- to qucstlon 4 7 on page 38. (4) Re- -

-view his answer to Self-Evaluation 4-3 Be o r\
- il AL . l . N
N i . . . . ’ P '
~ Draws the maximum sighting angle. _ _ : IO
# A
The - student dppli(fb the - concept that the largest Earth-sun-Plapet dngle

is formed by a linc joining Earth and the sun and a lme from Earth tangent t},the '
orbit of the planet, .

* ' Ragular Supplies:  1:drawing compass

- | ruler . . - .
3 ~ . ' < I (] -
&




' ".-'-:.-:.."‘. "'f'. . .
— , ' ‘ N Studont Action' Drawing the largest angle betwcen the Earth-sun line and the Earth- -
o ' - Planet line: ) . . L
. A,B,andC: - - .. .
" » Lo ‘
. s
, .
- - Performance Check A Get a drawmg compass and a ruler, and copy the dnagram
below. - : -
Suppose that planet Xeno were dnscovered between the Earth and the sun. A
- model of the Earth-sun-Xeno system is shown in the dlagram ‘
{y ' J . .
.i‘A‘Al‘- .
! -\
.‘ |
h “ T
/ N o
o . ,
Onyour copy of the diagram, draw in the lines.of sight from Earth to Xeno and from
_ Earth to the sun that would give the largest ES-EX angle..,
® |
- Ren?edlatlon' (1) Havethe student review Activity 4- 5 and questnons 4-7 and 4-8. _
] (2) Have him observe anure 4-5 carefully. o -
i R | | | 51
O , N - oy




e

Draws the: orbi"t-"-b""f the interior 'plz_mct in g"sumplanet_-pla-net syétem. B

,..The student apples the procedure for diagraming the ‘orbit of an interior planet,
given the sighting line which produces the largest sigh\ing angle from the outer planet
to the interior planet. = - , . _ ; S

" Reguléir Supplies: l-drawing_compass :

' : 1 ruler ' S

Student Action: Constructing a _éircle whose éentex;;ig-jptz?t_k}_g _pgn'tggﬂgf;_t_llg;g'gn=and
which just touches the sighting line to represefit the planet's orbit. =~ "7 o
' A, B, and C: The student’s diagram should resemble. the following diagram.

*

&~

Orbit of interior plahe,t

)
-

-

-P'erfomian'oe Check A: Get adrawing compass. Suppose you w‘eré.an ISCS student on

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

The sighting line from Uranus to Jupiter, which is shown below, is the line which

makes-the largesL_USiJé_apgleg ‘Copy the model below onto your answer sheet, and
complete the model by dfawing a'circle to represent the orbit of Jupiter. A

]

Line of sight from

Uranus to Jupiter Uranus's orbit
A ;

* Remediation: (1) Review the student’s answer to Self-Evaluation 44 C. (2) Refer
him to Figure 4-5 on page 38. (3) Have him read the paragraph preceding Figure 4-5
on page 38. < : :

[
. . ,
| | - C )
| | Or
P T L ."‘;'
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- Draws a scale model of a planet 8 orbit using a sightmg angle
The student applies the procedure of constmctmg a scale model of a planet s orblt
using the ‘maximum slghting angle ohserved on a planet whose or'th is specified

o o o
'RegularSuppli,es.. ldrawmgcompass o S ST ST o)

ke

¢ 1 metric ruler | ST CEOE S L
lpro(ractor - '.," - LN\ e

~ Student Action: Drawmg a circle of the specjfied radius, constructin -an angle equal foot
e wto-the-largest sighting angleswith-its vertex bn thé-circle and Sne arm passmg through o
, . the center of that circle, and drawing a'second circle whichhas the same center as the ‘
L ” -ﬁrst circle and Whlch just touches the second arm. of the largest sightmg angle. o

gt
2t

o ' Perfprmanoe Chock A: Suppose that a colony of men Jived on Mars, which is farther B
N - o - f) h han V They h d I v
s _ _ rom the sun than Venus. They have measured the maximum angle hetween enus, .
- ' . Mars and the sun ta be 33°. Drdw 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 metnc ruler.’, :

b

\ 9
" ‘.\- . . Remediation: (1) Have the student rewew Figure 4—6 and carefully consider ACthP.
N . ties 4-7 through 4-9. (2) Review his responses to Self-Evaluation 4-4 A, B, and C.
T (3) Have him do an alternate performance check.
Calculates the a'etual radius of an orbit, using a scale diagram “ . s
. , / - . "
L \The student applies the rules of linear scaling in calculating the radlus of a specrﬁc

' orolt , ) . . . A :
I ) - ) - ' . ’ -,
~ Student Agtion: Regorting the distance- wnthm i’% of thé correct answer by |

. , measuring the scaled distances that represent the known and unknown digtances
| - finding the ratio of unknown to known scaled distances, and multiplying this‘ratio
by the actual known distance to calculate the distagce from the sun to the planet.

' | A: 485 +73 million milés - .
_ : B: 879 £132 million miles - o . N o
' v C: 143 £22 million miles “ o

- ) . e e e et P R TC TTIRE e
B T R L 2
" ] A



.POrfofmanoe Chock A The scale diagram shown below represonts “the orbnts of
‘Mars and Juptter The mnmmum dnstanco betwecn Mars and Juplter is 342 mnlhon

mlles

Y

&

'- - -
L ’

“What is the radius of Jitpiter’s orbit? State your answer in millioas of r'iiiles.

Remedlatlon (n Check the student’s answers to questions 4-12, 4-13, and 4-14 an
. pages 40 and 41. (2) If linear ‘scaling is a problem, suggest to the student that he do
v Excursnon 4-3. (3) Ask him to do an alternate ¢heck. -

4

d States assumptions used in calculating the moon’s diameter, - .

The student recalls the assumptnons about the earth~moon system that are useful
when, calculatmg the moon’s diameter. -

\

(1) the moon’s orbit is a “circle, '

(2) the earth is at the center of the moon ’s orbit,

(3) the earth turns at a constant speked,

(4) either the. moon is 240, 000 miles from the earth or.the moon’s: orblt is
14,500, 000 miles around, and . . .

(5) all the motion observed, ‘when the moon is viewed for short penods is

due to the earth’s turning. '

‘ wm Action: Resgondmgwnth the notion of two of the follong




°
Y

seve‘ral assumptnons about th_e e_arth~moon system shown

- A d

* Wthose assumptions? : ~ 0 _ L.

Rbmedlatlou (l) Have the studer t review the ﬁrst and second pdragraphs on the
top, of page 80. (2) .Discuss with" him what is meant by assumptions and how

) gssumptions are useful in science. - : _ ;-
4 X - - - T ] ) /
T - 4 n T Y — : . - — - £ ——
" Explains how radar,meésures distance.' - T 3
. ! . . -
’lhe student recalls the method by whrch radar measures the distance to an. object
o ‘ . 0

Student Aetlon‘ Statmg!»m effett, ‘that radar measures the distance to an object by

- measuring- J‘ne amount of-time jt takes for a.radio signal of known speed to travel
: "from the. antenna bounce off the object and return to the antenna

K LR

Performance Check Am,Explam briefly the process by whnih radar measures the
‘drstdnee to an bbjeet B :
Remedrétton‘ ve the student rev1ew the ﬁrst two parag?‘ap. on page 83 and the

o -top para ah age 84. -
- x ~"°%o - pp gr p p g - . e L e e ———cwm oo .
’ t L . ‘o im o N e el et . .
- ~'- . 3 - ’ k3 b . . .-
a A _— - o [N - -
) ‘ . ‘ e a . o - -..”“-"&“ "’.G)“
W T ) .. ’ V ' ) ) "N

- e

o
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; :'"‘Measuresangl'e"s. \\": oo e

[

R

- Performance Check A:- Uéing a protractor, measure each qf the angles shown below.

‘Remediation:. (1) Check the student’s response to Self-_Evaluatioh_ 4-1. (2) Have
him review Excursion 4-2 and check his responses in Table 1, page 88. If necessary, " -
help *him make the measurements to flll in. Table 1. (3) Have him -d6 an alternate’

v
i

)
u

The studént mdmpuldtés- a_protractor to measure angles of less than 180° by placmg
the protractor so that its reference pomt is at the vertex of the angle and the side of.—

" “the baseline_with- the 0° marking lies along one 0f°the arms of the-angle and readmg

the size ‘of the angle from the protmctOr scifle: o
Regular Supplles. 1 protractOr N

Student Action: Regortmg the size of each angle correctly within £2°.
3427 2.

Al 12242° v e
B: 1. H4i2 , 2. 7612 - o .
© Ci 1. 106:42°,420 48 £2° st ’

‘.
L.

s

02
Exc

Cav o

performJnce check w "

. .
A

¥y
Uses a protractor to construct angles. : -

LS

;The"student ‘manipulates a protractor to construct two specified angles.

'Regular Supplles 1 protractor

Student Action: anstructmg the two dnglcs w1thm +2° of- the speuﬁed snzes The
student’s angles should be _ ; .
A: 37 £2° and-124 +2° o
".B: 28 £2% and 126 +2°
C: 48 £2° and 133 £2°

Performance Check A Use yo),u' protrdctor to construct angles of 37 dnd 124°

.ROmOdlatIOI} (l) Check the angles the student drew for quesuon 6 on page 88

- (2)Ifyou befieve that the student is having difficulty reading a_protractor, review his
' completwns of Table 1 on page 88. (3) Review the procedure of angle construction
~ with him, and have him do an alternate check.’

» ey

* e .. 00 et
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T , I S Determines actual distances from a scale drawing.’ ‘ ' .
. l * ' . . ‘ Al ) . . ‘ . L ,

S _ . The student applies the procedures for determining actual distances from a scale
W ) - drawing, which include. measuring the distance on the drawing in the units of the
" drawing and multnplymg the numerical value obtamed by the dnstance each scale
: umt represents. _ o ’

EXC . Regular Supplies: 1 ruler . N
‘ ~ Student Action: Reporting distances within +5%. L. e
— . A: 1. 2400 £120 miles, 2. 2700 £125 miles = - T
N - ~ . . *B: 1. 2100 £105 milgs, 2. 1200 £60 miles . ' <
- C: 1. 2400+]120 miles, 2. 1900195 niiles o
1 : Performance Check A Use the scale drawing below to answer the - questlons that .
\f‘ollow \ . 1
/; e -
Seattle
{ <
. _ New York -
\ -
SCALE: 1cm = 300 miles
-t \ 7..' .
B ’, ~ d"
o C- \ ' ﬂ e
/ '
I .
\. . . .‘/.‘~j | . . . o . . .
1. Wha.t is the gttual distance from New York to Seattle? -
X 2. What is the actuizl, distance from Miami to Seattle?
% ' - Remediation: ) Review the student $ amwer to questlon 4 on pdge 90. (2) Review
‘ " . L the student’s answer to Self- bvaluaﬁon 4-28. -
Y ' v

. ' -.)' - . ;’.

,.K ‘ . S ¢ 7 ) ia
o : e - , Y
L) ‘ " N N



Determines the scale of a diagrain.
The studen_t'applies the rule for determining the scale of a diagram drawn to scale. d
~Regular Subplies: _ 1 metric ruler

Student Action Regortmg the scale in the proper umts for the dlagram to an accu-
racy of +5%." '
7 A:’l cm= 2010 meters e . :
B: 1cm=30+].5meters L ‘ o ~
-C: 1cm=6+0.3 meters , . S

[

Performance Check ‘A: The drawing below is a scale dnagram of a warehouse Whit
is the scale of thns dlagram" -

oede

X

Remediation>. (1) Review the stu_de_'nt’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 s response to™Self-Evaluation 4-4.

Y
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N Chapters 5 thry 7 o ) S o Perforlﬁat;‘ce Check [ .
03 o Exc(;rsiqr]s 5-1 thru 7-2 ' N | Su.nimqry Table \
Objective Number |- Objective Description . ' . T
10-03-Core-1 ' Adjusts a sighting scope to obtain‘an image o b -
I p-O3-COre-2 Decides \efhéth;yr it is pbssible to measure the sun :
.'IO-OZf:(éore.-B ' Detér}pines the dist'énce_ across an object, using a sight'in.g scope J
10-03-Core-4 lCaIculates thé distar:ce acro.ss‘the sun B
IO-?3~Core~5 ' Calculates the number of dggrees that the sun 27)pears_to. move éach hour . w
IO-OSfCore-G . lEprains the diffic&lt\f'of proving that tr::}p’goes not orbit the. earth ) |
10-03-Core-7 States the number of deg;rees“’a plar;et rotates in givé time peribds ﬁ#
10-03-Core-8 States why the year has an éxtfg day evelry .four.th year . .;
IO-03_—C;)re-9' CaIcuI;ates apparent sun speed from a scale dhiagram ~
IQ—03'-Core- 10 Calculates the speed of the sun if it were to.‘trfavel around a planet _
| 10-03-Core-11 Statgs why it is unliﬁkely‘tha; the sun traveli around tt}e earth B
IO-(.JBLCQre-12 ' Equéin;'why th;ear'*lh is divided:nto time zones B
IO-Oé-Cére:13 . Calculates the wattage needgd to maintain the sanle heat at doublé the gisga_nce #
10-03-Core-14 - Calculates the wattage require‘cli» to produce a partigcullar heéting effect - p j
I\O-§03-Core-15 ‘- Compares d'ata relating to the comp;)sition and power. of stars . . " ;l
10-03-Coré-16 ',D_'efiﬁes transit ' . . : -

10-03-Exc 5-1-1

. .
Calculates the power of a telescope

10-03-Exc 5-1-2 -,i

Selects the focal length of a lens on a diagram

’

/

LA

- -, o . 59
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. | T . I Save acetate ghd cardboard for
M PQ TV . “manipulates this check. .
: | VA applies |
M P Tlv ‘applies
applies
- Q. applies )
K Vv recalls 4
Q ‘ applies
. ¢ .
) recalls
M Q| T v applies y
M Q T v " applies
RV { .recalls
r
_generates
Q i, ,,\/ . applies
i T \/ v/ | applies
. Q v v appljes
’ recalls M
. ' Q v applies
” . al. \ N applies
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10-03-Exc 7-2-2°

v
Objective Nuniber Obfoctiw&Duéription - :

— e -
10-03-Exc 5-1-3 Measures the focal length of a lens ‘
10-03-Exc 5-1-4 Locates the positions of lenses for & telescope 4

) o , |
10-03-Exc 641-1 Sthtes ’wr]y calendars weére invented ' K
10-03-Exc 6-1-2 States the reason for rejegting older calendars
IO-03;E§<c 6-1-3 Explains the reason that histqrical events sometimes have twa dates* *
;‘; lJ
10-03-Exc 6-2-1 Selects a reason why oneihmodel,is better than another
10-03-Exc 6-2-2 Recognizes Pt(;Ierhy"s and .Copernicu3’s models of the-solar systerﬁ ;
10-03-Exc 7-1~1' States the variable besides; work'ihvolved in power |
’ C. ’ ' , . . "\w/” ﬁ—‘
10-03-Exc 7-1-2 States the scientific meaning of the term power
T ; \ ) ; - )
10-03-Exc 7-1-3 Interprets the use of the word powerful in a statement i
4 - . ;‘_w -
10-03-Exc 7-2-1 Calculates by the inethod of squares .
Squares numbers _ o L A |

10-01-Core-7R

{ - - '

Uses the known spectra of elements to identify them

10-81-Core-10R

Suggests ways of cl}apm heating effect of a light bulb

10-01-Cere-11R

&

Lists the variables that affect an object’s temperature change

IO-01~Core-14R'_

Explains why onily one variable is changed at a time

10-01-Core-19R

Selects the wattage of a I|ght bulb needed to get the same heat at moreased distance

|0-01-Core-23R

Y

Selects a graph showing how temperature change varies with the distance froma

Iight source

%,

A 0V S -
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M- P T applies
Q \/ applies
v recalls
/ recalls
t:ecaHs
Q \/ applies
Q identifies
Q- vl * recalls
Vv reca?lls';'
- applies i
{Q | B2V applies
.Q Vv applies .
Q ’ . applies
. Vv applieé
E — " 8
~ recalls
V applies .
Q v applies
Q v applies
/
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Objective Number Objoctivo.DoscTiption -
———t—— 2 ,
' IO-O2-Core~.10l3. " Lists assumptions made in drawing the Earth-sun-Venus model
: q ] T
e
-
]
- — - ——
——
[} r q
1 ‘ - —
) ‘ »



-
-
R o
.-

¥y

. . saoN.

$qo UONIY

recalls

) 1dsouo)

s Buipeay |

pew

feseg

! sanuiN + €

81008 YoIND'

| suonesedaid [eads

..~ 18mesqQ

. sjelaie




Adjusts-ﬁ éighting seope to obtain an image. | : R ‘
The student: mampulates a snghtmg scope. | .
Regular. Supplies: . mghtmg scope : SR

' 150-watt light bulb and socket’.

Special Preparatlons Save onefof the acetate screens and the cardboard with the =~ -«
| Lm2 hoje in it from the Chapter 5 act1v1t1es Have thie student do. this check in a .
darkenied area of the room. o : : Y

] . . Student Actlon Reportmg thelength of the adjusted snghtmg scope to within t5° cm )
N o . A: 50 £5cm .

v - B: 40#5cm
C: 60 £S5 cm

Performance Check A:

, : Image on
4 adjusted scope

in the dlagmm above Posntlon the snghtmg scope so thdt the pmhole 18 l eter from
the cardboard with the [-cm2 opening. Adjust the scope so that the ighage on the
.acetate screen is Y2 cm across. qu measure and record the distance between the
pinhole and the {cetate screen. -~ '

. i
' , s ! AR
Remediation: (1) Have the student review pages*46 and 47. (2).1f he is unable to
(leude which way to idw?t the sighting scope, have him review Self- lvaluatlon S-1.
-

‘ 65 . i - *
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!

: Per-formance Check-A: Frank was reading a science book .and noticed that in one
~ chapter it gave a measuremént for the diameter of the sun. He showed the page to_' :

*

o

N

Decndes whether it is possible to measure the sun.

4

The student applies the’ concept that mdlrect measyrements can be used when dlrect ‘

measurements are impossible or mconvement

4
!

L) ' .
- Studenit Action: Statmg that he disagrees’ with thd-given statément because- he
accepts the notion that indirect methods of measurement can be used to medsure_

objects that are 1mposs1ble or mconvement to measure dlrectly

his brother ang said that the book must be wrong. No one has ever been to the sun
to measure its size, and if spmeone ever, did try to get close enough to measure it, he
‘would get fricd to a msp . ~

1."Do_you agree with Frank thdt 1t is 1mposs1ble to measure the size ot the

sun’ : ) N g v

2. Explain your answer. . : _ R
Remediation: (1) Have the student review the first and second pafﬁgraphs' on
pages 43 and 44. (2) [f necessary, discuss with the student the problems involved in
attemptmg to measure a Idrge hot object at a great dmtanee by direct methods.

Determines the distimcc across an-object, using a sighting scope.

The studcnt‘)apphes the proeedure for determijning the distance across a bnghtly .

illuminated bbject, using a sighting scope.
Regular Supplies: | meterstick -
1 sighting scope

Special Preparatlons Set up a b‘ri;,ht object similar to the one described in
Activities 5-5 and 5-6, but using a square hole lhdt is 1.5 em square,
- A,B,and C: 1.5 ¢cm

AN

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

Performance Check A: Your teacher has sct up for you a light bulb and a picce of

cardboard with a hole in it. Get a meterstick and a sighting scope from the supply
arca, Use the slg,htmg scope, the meterstick, and the fqrmula below to calculate the
distance across the hole in the cardboard. :

-

Distance ~ distance from object to pinhole X distance
across distanee from pinhol¢ to screen across - v
image’

- the hole \
) 2

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

text.

G
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. The student apphes“?ﬁe formula

; 'Calculates the dlstance across the sun,

N

' - distance from sun to planet X dlstanee across 1mage :
dlstance 4Ccross sun = dlstanee from pinhole to screen - :
Student Actlon Calculatmg the dlstance "across the sun from the measurements
given; using the-équatien above. .

A: 858,974 +43, miles

B: 876,543 +44 000 miles-

C: 860,714 +43,000 miles : ; | d

o

Performance Check A: Skug is ah'ISCS student on Venus. He wants to measure the'

distance across the sun, using a mgh\tmg seope Here is the mformatwn he has |
collected. , \

Sun to Venus distance = 67 million miles A

‘Distance across sun’s image on sighting Seope =% ¢m

Distance  from pinhole to screen = 39 c¢m '

o+

. Use the formula shown below to calculate the dlstanee across the sun. -

distance from sun tq plauet X distance across fmage

Dletanee aACross sun =

_ distance from pinhol¢ to stﬁl (
Remediation: (1) Review the student’s answer to questiom\5-6 on pagé 49. -(2) If
necessary,-review pages 47 through 49 with him so that he unycrstands the relation:
ship between the numbers igvolved. (3) Have him review Self—Evaluatlon 5-3.
(4) Have him do an alternate performance check. ¢

Calculatcs the number of degrecs that the sun appears to move each howr. *

The student apphes the rule that the number of degrees which the sun appears to’

move each hour ¢q equals 360° dmded by the number of hours’in the planet’s day.

Student Action Caleulatm% the number of degrees that the sun‘appears o0 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 sun appéars to move in one hdur on Xeno, what would .

your measurement be . P

Rem_ediation: (1) Check the student’s answer to Self-Evaluation 6-3. (2) Discuss

Problem Break 6-2 with-the student.” Then suggest that he do an alternate perform- _

ance check. - . L.

67
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~ Explains the difl'icqlty of proving that the sun doés not orbit the emth.

T hc studcnt rwllls why it is difficulf to prove whether it is t){dt the earth rotates or

that the sun rcvolvu around the earth. .
'Student Action: Respond _nb in effect, that botlr motions would produw the same
apparent motlon of the sun across the sky N

Performance Check A: Why is it hard to prove that the carth turns-and that the sun
does not travel arouq(lftht, carth th day?
. RIS
Remediation (1) Hawe the student review “the data he “collected in Activitics 6-1
through 6-10 bq,mmng on page 52. (2) The paragraph preceding Problem Break 6-1,
pags 54. qummarucs the difficulties cnuountcrcd in trying to provc cither pomt of
. View, .

)

States the number of degrees a planet rotates in given tim_e .pcriods_.'
'lhc student. apphcs the umwpt that planets rotate about one-quarter of a rotation
(90°) between sunrise and noon and about one-half of a rotation (180°) bctwccn
sunrise and s.unxcl"whcn the sun 15 following an equittorial path, '

“Student Action: Stating that the planet rotatcs about 90° lntwccn sunrise and noon
“and about 180° hclwccn sunnsc and sunset, -

A, B, undC I, 90°. 2. 180° C

Performance Chgck A: A day on the planct Mars lasts 25 hours not 24 as on carth..
Assume - that the sun’s path is directly over Mars’s equator on the day in question.
' I. How many degrees docs Mars turn from sunrise witil the sun s most
nearly overhead?
2. How nmny@fvs‘ does Mars turn from, sunrise o sunset?

~ Remediation: (1) Review “the student’s answers 10 questions 6-3 through 6-0.

(2) Have him check his response ta Self- I'va'lualion O-1. (3) If he is confused by the
©time factdr stated in the performance check, use /\Ltlvmcs 6-5 through 6-8 to show
him that the tactor is lllclcv.ml "

l’o‘
Core

—
e

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

'l'h}e student recalls why the year has an extra day onee-every four years.

Student Action: Responding to the effect that the carth’s period is not exactly 365 -

days long but is closer to 365% days: therefore, an extra-day is added cach four years

to keep the calendar in step with the scasons or to ke€p Easter at a specifije time,
. ) M :“ -

- ' ‘
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. Performance Check A: Almost evex:y.ﬁeuxsth yearis a leap year, and?efb“rﬁﬁma§ 29 -
-+ daysinstead of 28. s' 0 :

R o I. Why is the extra day added to most fourth, ycafs_. e i o -
- : 2. tht is the purpose of leapyear" . - ’

[ 3 .’--.‘«-o“o

-~

' 'Remedlatron. Have the student read pages 102 ‘mdbl 03 of the text. - ' - R

ol - o —t 2 sk
3 0 g M

e

' o *#- Calculates apparent sun speed from¥a scale diagram. = = © o Q_
<°I ’ . The student applies the procedure for determining from? scale diagram the speed ot
} -~ whith the sun would havg to travel to make one complete trip around a planet each '

¢ _ duy. Whl(,h includes measuring the length-of the chord between the intersections of
. ‘g the ‘lrms of the angle through which-the sun appears to move each hour and multi-
- plymg thc dlstanw in, mllhmcters by I ,000 000 to determine the speed of the sun.
Stu.den"t Action: | cgor »m_.z w1thm £10) » the speed of the sun in miles per h.our,.,
*7 7" Ar 50 5 million miles per hour .
' . B: 40 *4 million miles per hour ' 7
C: 00 *6 million milcs pea hour {' . '
L : ~ : e
. -

0
. e Performance Check A: Supposc you are-a student. on the plahet Taro. You are try-- '

™ . - Sing,to decide whether Tard tums omits axis ecach day or the sun makes one eomplete

N o . o v

. . trip; dround Taro cach day. You drew the scale diagram shown below of fhe sun and “
. o Iaro Thé dng,le throu;?ll\ which4he sun dppedrs to move edeh Hour i is shown on the” ™ o~

+

o ot diggram. B S : : o

- . LS

. .
. \
. - . - -0
LS ’ 4

. move th rough .

- [ - . . N
- oo ) L -+ . Sun ' ;o
o - \ thls angle each - ) . - : C . .
. A e ® T caen T . .
o .- : T~ hour . . LT . .o
o ‘ e A R . , o i '

’ *. A - . . . o ~— . W e
- -~ - . . ..

— .
. a " . - : : L%
\'o ° hY - [ . . . ‘s O — R

. .. .\o .
) v, L . e . . " ol ) * s
-\ » S, : - " Scale: 1millimeter = 1 million miles *. "

. ’i.— - ~ 7" . "Sun afipedrs to . SR . '

v . . M .
. - . .. . ‘Y '
. . ° .
3 . ) . . -
L] . - V- -

. Use this scale, dmz.,mm to find thc speed at wlmh thc sun .wowld havc t() trdv.el (m N
milés pcr hour) to mdkc one eomplctutnp df()lllld Idl’() cach day. " . . 9 o
- . ™ .
N t
" Remediation: (1)Cheek the studcnt s answers to questions 6-10 through 6-1 5 (2) H
ncecs;ury have the student explain hls work in /\LllVlllcb 6-11 through o-1 3.
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. , i : ..I N ’ K l —
Caleulites the speed of th_e sun if it were to travel around a planet, ° . . I O
The student a Ephcs the concept that measurements can be determined from scale
diagrams. R

Ve
. . a

N s
. . BRI

g ﬁegu_lar Supplies: | compass
. . 1 protractor

Student Actlon C dlLUldtlng and reporting within +10% the speed in miles per hour '
_at which the sun “would have to travel if it were to make one complete trip around ]O

the planet each day. :
A: 37 +3.7 million miles per hous T B -
' B: 4@ +4.2 million miles per hour -
C: 40 +4.0'million miles per hour

Y

B Performari‘ce Check A: Supposé¢ you lived on Mars and wanted to find out how fast.
.. the sun would travel if it made one trip around MarS each ddy. You have made the
' following measurements and drawn the sketch below. . . : '
The distance from thé sun to Mars is:140 million ‘miles. . ,
The apparent motion of the sun across the sky is I§ per hour. . _ &
Suns: orbit \ »

(NGt drawn to seale)
.-
“How fast would the sun haye to.travel in miles per hour to makes one trjp around

. Mars cach .day? (Hint: Constructing a scale diagram with a compass pr(\lmctor
,and rulu w1u be hclptu] ) R :

Remedlatlon (1) Have “the sttjdcnt review Activity, p-14 on page 57 aund &,Onsldt,l’
~ questions 6-12. through 6-15..7(2) Have him redo the pcrtormanw <heck with an
. open baok. . . . :

. . : : ! u . oy
L . . . .

-q States wiiy it-"is." uniikc@ t-hat"thc sun, travels around the carth. ' 7 . T
PR The studult rualls w-hy it is u'hhkcly t]mt the sun revolves around the carth; ' . :
:Student Action: Responding .to the effect that the speed at which the sun would

~have to travel to }:,o around. the earth muh day would be much {.,l’bdtcl than the
spccd ol any. known planct.or satellite. :

& -1

. - s 3
" . » . . ., . : ‘ e
.

a **




Performance Check A: Why i is it unhkcly th.nt the sun fravels axound the earth each

e e ——

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

- : 1

Explains why the carth is divided into time zones. -

Ja

The s‘ludcnl generates g Yzllionul'c for time zones.

Student Action: Stating in cffect that time zones were created for u)nv’mum SO

that at a given clock tnnc' the sun is in the same relative cast-west position in cach’
zone. %l e

.
3

Performance Check A: I?(pluin bricfly why the carth Im.f.f:‘.)b'ccn divided into time
rones. : ' '
Remediation: Together, review the student’s response to Problem Break 6-2.

» a L

N . —D-
Calculates the wattage needed to maintain the same heat at double the distance.

lhc student applies the un\g pt that the intensity of heat from a source varies with'
the square of the distance from the somgb -

Student Action: Stating the necessary wattage as four times the wallage of lhc bulb
in the smaller device. "
A: S00walts - -7 ~
B: 80O wits
C: 400 waltlts

e

Performance Check A: [lenry bought a heating device that uses a F25-watt bulb to
keep fried eggs at a certain demperature. Joe want$ to build a device of the samg |
type, but one in which the bulb will be twice as far from the eggs as in Henry’s. What

wattage light pulb would Joe need lo Keep his cggs at the same lunpgmlurc as
Henry's?

o e

Remediation: (1) Check the student’s answer to Self-Evaluation 7-2. (2) Check his
' answer o (uestion 7-2 on page 62. (3) If necessary, review llg,urc 7 I on page 63
with the student, and suggest llmt He do an alternate check.

A . Caleulates the wattage required to produce a particular heating effect. "
' The student applies cither the doubling method gr the squaring method to calculate

. the wattage necessary for a heat source to heat a surface to the same extent as a
smallef, closer heat source. )




g’ ' . - V \.!. .‘ .\'-

St em Action: Calculating the wattag,e wnthm +10%, mmg uthcr thu doublmg

. b= =S *
. fmethod, which involves drawing a table of distances and watta&,es writing the known

wattage by four until the last entry in the dlstamc ‘column cquak"the required dis-
tance, and reporting that entry in the wattage column which cortesponds his
distance as the required wattage, or-the squaring methéd, which.involves the r@l\n
the intensity of ®adiant energy varics inversely as the square of ‘the distance from 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. '

wattage and the distance in the table as:.the mltml column entries, finding the remain- .
ing table entries by multiplying the previous dlStancc by two and the prwnous

e MEASURED | WATTAGE
\ DISTANCE -
; 20 ~ A
40 300
80 " 1200
160 4800
320 19,200
B: :'_ — i
MEASURED | WATTAGE
“DISTANCE
20 100
[ 40 400
80 1600
¢ff 160 6400
C: .. - -*_,_._.:
MEASURED | WATTAGE
DISTANCE
‘ Y 5
30 20
-t 60 80 B
120 A 320
240 1280
e ”““
L

~




Performance Check A: Mario finds that a 75-watt bulb placed 20 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) Check the student’s answers to SgJf-Evaluations 7- 2 and 7-3.
(2) Have him do question 7-2 and carefully consider Table 7-1. (3) Suggest that, he
do an altemdte check. -

Ty
.

Comgares data relating to-the composition and ‘powe} of stars.
The student dpphes the coneept that the .cqmposmon of a star-is shown by the -
appearance of absorption lines in its gpectrum wmch%rrespond to the spectra of
, “varibus eclements and the concept that the relative powers‘of two stars are functions

" of the. heatmg effect that they produce on a sun-enbrgy measurer and of thenr dis-
tance from the earth . AN

Core Studént Action: Stating a desmpnon of the two stdrq bdsed on the concepts above

- and interpretation of the data, qpecnﬁcally utifization of the lines i in thexr spectra and

'“ " comparisons of their composition and power (wattage). ..
I A Composition: star X, helium, star Y, hydrogen and calcium I
?c‘. . w
i _ Power: Star X is eight times more powerful than star Y. - - A
A B: Composition: Alpha, calcium and hydrogen; Beta, helium and hydrogen
S
r ) - Power: Beta is-twelve times more powerful than Alpha.
.+ C: Composition: Delta, helium and hydrogen; Gamma, calcium and hydrogen
, ‘ Power: Delta is cight times more powerful than Gamma.
Performance Check A: Suppose that the light from two different sta}s, XandY,is
! passed through a spectroscope. Their spectra and the spectral lines of some comimon -
. clements are also given below. Use the spectra and the datd in the table below to say
© ' as much ag you can about the two stars. You should include a comparison of theijr
eomposxtlon and power (wattage) in your dnswer c : N
Star X" .
Stai Y . . . '" Rl . ;
) . o . ) R ) He He = Helium
" Element$ LT .;._ o : - o " | H = Hydromn
. ) SR ' ok ) ) Ca = Calcium
Me * H H ““He' CaCa_ . : :
"STAR | DISTANCE FROM TEMPERATURE RISE IN
- EARTH SUN-ENERGY MEASURER]
.| X ] 30Ilight-years-away . \rl 3.6°C
Y 15 light-years away 6.8°C




,\
R

Remediation: ﬁ) Have the student review pages 6 through 9 if he has trouble with |
the concept of"Spectral lines. (2) If the relationship among distance, power, and AT
of the sun-energy measurer presents a problem, have him review page 21. (3) Re_view

with him question 7-4 on page 65 and Self-Evaluations 7-2 and 7-3. : ) ) L .

: _ - . - - - . : — \/‘ + ) -
Defines transit. - *. ' . T ,7 I \
‘The studcht recalls the definition for the term transit as it épp‘lies to the movement . ‘ L \“
of planets. _ - ) '
Student Action: Responding to the effect that thie term transit refers to the appar- : )
ent passing of a planet across the face-of another heavenly body, such as the sun. s o8 F ‘

. . ) . ’ . '- - - ' ©
Performance Check A: The term transit is often used when talking about planets. C re :
What is the definition for the term transit whert referring to the sun and its planets? ‘
Remediation: (1) Have the student review Figures 7-4 and 7-5 and the paragraph be- o ] 6
tween them, beginning on page 66. ' = o
Calculates the power of 2 telescope.. ' ) . IO
The student applies the: mathematical relationship-that . A - |

' focal length of object lens \

P v = = A ~ .
QWLr focal length of eyepiecc

Student Action: Calculating the power of the telescope within +5%.
\ A: 905

B.o\. 8 _'04 :
C: 6+0.3

EXC

Perfornxén'ce Check A: Frances made a telescope. The object lens of her telescope . ‘ ] :
/

- &

« . s 2. . .
has a focal length of 27 cm. The eyepiece leng has a focal length of 3 cm. Use the
" formula given below to calculate the power of the telescope.

/
focal length of object lens , ; '
POWCI':r al le fe PR ,
\ ocal length of eyepiece
: - | |
Remediation: (1) Review the student’s answer to question 1 on page 94. (2) If A v
necessaty, discuss the activities in Excursion 5-1, which relate to the power of a tele- ‘
scope and discuss the impligations on the image size of using leases of different focal
lengths. (3)I'Huv¥ the studclh do an alternate check. ) Y
§ | - . ) . .
i y N T — -
Selects the focal length of a lens on a diagram, N
- v : _
" “T'he studgnt applics the concept that the focal length of a lens is the distance between _

the lens and tlﬂ focal point (focus). . o ' ' 03

v : ) '

' . . ~ . .
1 ‘ . s
, d | . .
| % '



ExC
5

L

Student Action. Selectmg the line which indicates the dxstdnce between the lens and .
the point at which the line lmes of I1ght are shown to- converge
A' ,

w

O‘ﬁ-@

B
C:

.-

Performance Check: A “Seleot the lctter ot that line on the dlagram below which best
" represents the fodal length of tlie lens:

|
lrhage- of the
distant object
~ :

”~”
.

>
P ~

Remediation: (1) Have the student review the definition of Jocus on page 94 and

ctivity 1, pagé 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 iised in Excursion S-1, point out te
him that these distances are nearly the same and that the focused image was a con-
venient approximation used in the ,hxeursnon

o

O
O3

EXC
ol §

Measures the focal length of a lens,

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

Regular Supplies: | cardboard, 15 cm square, with white surface
| 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 t?g focal le_ngth within +10%. »

Performance Check A: Get the lens marked 10-03-Exc 5-1-3 and a meterstick, mask-
ing tape, and a piece of cardboard, 15 c¢m square, with a white surface. With your
text open to page 95, follow the dlrectlons in Activity | and measure the focal length
* of the lens. _

LA

o
Remediation: Work through the activity with the student, #




v

'_Locatc‘s- th{positiom of lenses for a telescope.

The-student applies the concept of le‘ns positioning.for'u telescope. S \

Student Action: Indicating that. thc lens with thc short foc‘:dl lcngth is placed near
the eye and-the lens with the longer focal length is placed farther trom the eyt and
$ atmg that for maximum md;,mm.atnon their spacing is the sum of their focal

_Icn;:,ths " T
R A:

C4em

25em -7

29 ¢m

55 ¢m

Scm

60 ¢cm

.80 em’ _

4 cm Ce
84 ¢cm '

W= W W —

Performance Check A: Two lenses with focal lengths 4 cm and 25 ¢cm are to be used
to make a telescope to magnify the distant object shown below.
l What should be the focal length of the lens at B?
2. What should be-the focal length of the lens at A?
3 Approximately how far apart will the lenses have to be placed to get the

maximum niagpification?
7

Human eye o A ' Distant object —

t

N / _ .
Remediation: (1) Check 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) Sugg,eqt'

that he do an altérnate check. |

.

IO

Exc
7']

e

States why calendars were invented. >

14
§

The student recalls why calendgrs were inventcd

“ Student Action: Responding, in eff ect\ that-they were invented so that people could

tell the time of the year morc year more accurately and could describe or predict when impor-
tant cvents had or ‘were going to happen.

N 76

10
(OX N




o ,.).

‘ Performance Check A: For many thousands of years people d1d not have calendars

Explam why people began to develop and use calendars

'

Remediation: (1) Refer the student to the secondrparagraph on page 99, (2) Ask
hxm how he could keep track of when the last day of schoal comes-without a calendar o

-,
"yt

States the reason for rejecting older calendars.

-.The student recalls why it was necessary to reject oSder-‘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 Ch_eck'f«: Throughout the past several thdusand years many different
calendars have beer®devised 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.

-

N
\A

The student récalls the gonsequence of the changeover from one calendar to another.

 Student Action: Responding to the effect that the date an event occurred is some-

times reported accqfding to the calendar used at the time of the event and some-

times according to tdday’s calendar and so dates from each of the calendars are ngen .-

in different texts.

Performance Check A: John has found several history books that say that the
Pilgrims landed at Plymouth Rock on Décember 21, 1620. Other books report
December 11, 1620, as the landing date. l:xplam why two different dates are llsted .
for the same event. :
Remed‘iation: Have the student review the section of Excursion 6-1 entitled “The
Gregorian Calendar’ on pages 103 and 104, '

.




.,/

[ |

~ - : ‘

Selects areason why one model is better than another. :

. > - e
The student agphies the concept for determmmg whether one model is better than

another. o o R
: .

Student Actlon elec_,gmg the option which states that Copermcus s model agreed

‘more closely with 1 Galileo’s observatlons

- A d
" B:b.
C: e

T -

" Performance Check A: Galileo decided to accept the Copernican model of the solar

system and reject the Ptolemaic model.: Select the best reason that Gallleo could

“have had for accepting one model and rejecting the other.

(2) Revrew his dnswers to questlom | and 2

+a. The Copernican model had been thought up more recently.
. b. All the other scientists believed in the Copernican model.
¢. Copernicus’s model was more logical, and it was Just common sense to
reject Ptolemy’s model. , .
d Copernicus’s model dgreed more closely with Galileo’s observations.
¢. Copernicus was an 1mportant official in the church.

v

Remediation: (1) Refer the student to the paragraph below Frgure 2 on page 106.

-

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: Sclecting 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 Copernicu$’s model. :

A: 1. ¢,”2. a _
B: 1. ¢,2. b - )
C: 1. a, 2. b

o3
Exe—-~ --
62




Perfor_mance Check A: : '
1. Identify the model shown below. whlch represents Ptolemy ] model of the
solar system.

2. Identify the model below-which na)resents Copernlcuss model of the
eolar eyetem L . , ‘

/

'. /. - Model a. .Modelbl‘ . Modele. '

4
)  KEY ,
SYMBOL| BODY . S R
S sun | S '
- N e . s -
Venus . getd .. -
E il Remedlatlon (1) Have the student rcwew ‘Excursion 6-2, partleularly Flgures l and )
_ carth « (2) Have him answer an alternate check. :
I States the variable besides work involved in power. |
- The student recalls tlme as the vanable in addition to work involved when calculating
power.
Student Action: Naming time as the variable. B
Performance Check A: Work is one ot thc two variables required to calculate pawer.
Name the other variable.
- Remediation: (1) Have the student reread the paragraph below Figure 3 on page 108.
(2) Ask the student if it would require a,..more powerful engme to accomplish a cer-

tain amount of work in less time.

t
. . LW

[

" States the scientific meaning of the term power. o ) ‘ '
The student'reealls thie definition of the term power when it is used in th.scientiﬁo

sense. ’ ) .
. - B \\
o Student Action: Resgondmg to the effect either that powgr is the rate at which

work can be done or that it is the rate at which energy can be transferred.




his answer to quu.tlon 5 onpage 111,

A v, e . . s

'_*t,

Paerformance Check A: The uty has Jus!! purchased an electrlcdl gencrdtor- Whlch has :

more power than the one it was using bdore -
What is the meanmg of the term power as used in the senteme above? ,

/

Remediation} (l) Re‘tu the studcnt to thu definition given’in the third pdragraph

. below F 1gurel 3 on'page 108. (2) If the student seems to have an mddcquatu knowl- )
cdgc of ‘energy, suggest that he rupudt Excursion 2-I. (3) If you think he may not-
recognize that time is a varmblu in. dctcrmmmg powur hdve lnm do Pcrformdnuc .
‘Check 10-03-Exc 7-1-1. - e e

L] " .- N : " _ - l

Exc

Interprets.the,use of the word powerful in a'statement.
The student applics thc s'cicntiﬁc-dc.ﬁnjtion-of‘ p()wer.

Student Action: Responding aHnnwtxchy and to the eﬂut that power is a a measure
of the rate at which work can be done and that-it a device performhs more work in
the same amount of time or less thah anothcr it could scientifically be called a power-
ful device. - ' - T

.

-

“Performance Check A: In Excursion 7-1, theterms power and powgerful were defined
. as they are used by scientists. A huvy*uquiplmnt manufacturer advertises his new

line of bulldozers as more powerful than last year’s models.

1. Is this ‘manufacturer using the word p()wcrjul in the same way a scientist

does? . 4 _ ' ‘_
2. Explain your answer. _ : P

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

(Tulculzltes by the mcthod of squares.

The student applus the rule that the intensity of radignt c,ncr;,y varies mvusuly as
thc squarc of the distance from the source. mj .
¥

’

Student Action: Reporting the power ol the new source correctly wnthm +10%

A: 12,100 £1210 watts :

B: 6,050 605 watts . o . !

C: 6,075 +(m watts’ ' o ‘

§

Performance Check A: Katc found that her sun-energy measurer warmed up 12° (
when it was held 25 ¢m from a 100-watt bulb. Use the method of squares to cal-
culate the power of the light bulb that would have the same heating effect at a dis-
tam,u of 275 cm. :

- Remediation: (1) Review the student’s answer to qu'Lsti'on 4 on page 111, (2) Refer

him to the: paragraph preceding and following question 4 on page 111, (3) Review

-
¢

PR o




72
2

Squares numbers,

o | .

The student applles the concept that a number is squared by multlplylng it by 1tself

AN

Student Actlon Regortmg the squares of at least two of X three numbers cor-

rectly. - )
A: 1. 49, 2, 81 3. 256 - .o
B: 1. 9, 2. 64, 3. 196 :
C: 1. l6 2 36 3. 289

Performance Check A: Square each of the followmg numbers,

1.7 : '

2.9

3.16 - X
Remedlatlon (1) Have the student review the definition of square on the bottom
of page 110. (2) Rev1ew his answers to questlons 2 and 3 on'page 111.

Fipin

'81'
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_ | objective™Numbsr q\obisctive Deseription.  © » . S S '
WU-01-Core-1 -+ | Fuels and'lau'nches aht_e'r"rock'et. . o R
WU-01-Core-2 ..~ | Measures helght lfslng a quadrant A 3
' o.l - P . - -}_p \:: 2D . O . . . — o . i “"l : : .
WU-01-Core-3 . - _States reasons for using indirect rather than direct thethods to measurediéj ' -
.|, Wu-01-Core®t |
J 3
WU-01-Core-5 o States the reason for repeatin'g -mea'surement_s o A \ . '
” - ! - 0/ - : . 1_\.“ - . o..‘... ‘.. . -
WU-01-Core-6 - Deflnes performance operat’aonally for a water rocket * .
T wWU-01-Core-7 | States why onlyooné exﬁer,i'rtw_en't)al \}éri'able'is ch_anbed at a time . _ |
] n . D-\- % e s - o R N - ? + —
WU-01-Coré-8 States a proc‘edure to study a spacific varlable ° °
L O o o .o 9 . . B M . ]
6, ’ : * ‘, e . s - B ] . —
‘WU-01 fore-g ‘States variables involved in water-rocket experiments .. . ne ' ’ '
] B — o. T ] . L - 7‘. :\'\ '_ ‘:;‘ . . . ) -..0' .
WuU-01:Core-10 Narhes a system, sybsystems, and componerﬂé. In‘adiagram :
T ) A e A D e "",' y e .
. . - t - ;77 w ‘)i; ;“_ﬂ ‘n - . ﬂ — - ~ . ’ - . —
- WU-01-Core-11 . ¢ ‘Draws arrows to_sh,pw tpe dlrechcin gf' t()rt}(?-'ft)( p(essurlzed“gas : L
- WU-0 -Core-12 . | ADrawsan arrow showing the direction of.an unbalanced force o .
- . A - . (/7”/ . -‘ " - - .- — - - h —
i} WU 01 Core- 13 : States how an unbalanced forog can;be measured R . ..
- WU-01: Corg4 4| States a method for mgasuging the initia) thrust of a water rockgt . . _ vy
- ‘ - . P - ) - v . . ' - r\ - A - - \:. - ..
, l -WU-01-Core-15 | States properties of measuring deyices necessary for comparing data - * .
’ - _l’. - t\j ’n - . ' . R .
L. . . N ] - . @ . A . T a *.1
WU-01-Core-16 € Designs a plan ta neasure the effecthe speed of water through jets has on an .
) n - | ¢ . ' ’ ) ! . ¢
™ ” - *’ - - . - -
LT urualanced force . ' S . ,
{ f . 7 : —— - L
" WU-01 tored7 - States the effect of location on a rocket’s unbalancgd force C o
WU-01:Core-18 .- | States reawn’“for experimenting with simplified systerﬁs . IR
5 : v . .7 o A .
. L4 ’. . . . ) N . ' . R
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}VU-O1 -Core-19 €leans up the work area at the close of class .
WU-01-Core-20' ‘Copperates.with lab partners bt N
R - [ : . -* . 2
WU-01-Care-21 - . Returns‘equipment pr‘Omptl%to-storage areas v [
.. . . . / L
"WU-01-Core-22 Responds to text questions - o " - j ’
¥ ) —— —_— = ' : -
WU-01:Core-23 Shows care fér laboratory materials ) ‘
” «
WU-01-Exc 2-1-1 Defines force operationally e '
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WU-01-Exc 2-1-2 Defines unbalanced fbrce operationally ) : )
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FFuels and launches a water rocket, - . /

. The student manipulates the water rocket and air pump, filling the rocket wnh water
¢ to the (|L‘Sl[.,lhllc(| fevel ,.ltl‘uhmg the air pump to the rockct pointing the rocket up-

ward, pumping i maxnnum ol twenty strokes of air into the rocket, bracing his
hands, .md pulling on the trigger release shide.

Regular Supplnes L water rocket -

Core _ ' I-air pamyp S '
- © P hmnel ' . )

. 1 100-inl beaker

' ) ' ' ' 1 meterstick (or pu\t) (or support

. . ’ S walker

. - . o

N

Student Action: l.:_n‘untli_ingﬂ"lIic rocket approximately straight up over an open area.

" ' o Performanceé Check A: Gt a wider rocket with its pump and funnel, a meterstick
SRR ~a 100-ml beaker, and some water. Tell your teacher you are ready to be-observed.
‘ . th the observer, go-to the phace outside designated by your teacher. and taunch the

. Lo ¢ rocket, using SO ml of water.

>
. o * ‘

“ St Remediation: (1) Have the student review Activitics |-1 tin‘ouz,h -4 on pages 2 and
' Jtor the proper launching procedwges. St chs Lhe nnpml inee of following directions.

. (2) Have a student who was \uuc\\i 1 fueling and Ilumhmg, a rocket help the

. student who is having (Illllcul.ly.

i

Measures hcighl. using a quadrant.
. Ihu student manipulates the (]lll(h.lnl to measure an angle that corresponds 1o a
specified héight 7.0 meters from a specific spot in the classroom,
Regular Supplles Jquadrant ™ »
I mclcrxlmk ’

Core Special Preparatlons Place three marks on she classroom walls: one mark one meter

~above the floor where the walls intersect at a corner’ol the room, a sccond mark one

¢ ' metersthove the floor on the wall directly below the clock, and a third mark one fme-
. . ter above the flooromthe-wall below the blackboard. Then mark and-label as AL B,
' or ¢ three spols on the classroom loBiy The spot for WU-01-Core-2A should. be

7.6 meters from (he mark you made on fhe wall intersection in one corner of - the
room. The spot for wU-01 -Core-2B shot ¢ 7.0 meters from the mark vou made

- ) on the wall directly below the 8ock. The spot for WU-01-Core-2C should be 7.6 me-
¢ ters from the mark you made on the wall below the blackboard. Record the correct

S answers for cach cheek in lhc Student Action below.
Student Action:p Reporting the height that corresponds (o the, nearest 57 angle. -
R 0]
Az Height of classtoom 0 : A .
o : . B: Heightof topoficlock BRI . P
C: Height of top of blackboard —~ . ..,

Aruitoxt provided by Eric:



\

. o -
Performance Check A: Get a quadrant and a meterstick. Study the diagram below.

Station yourself at the spot oreyour classroom floor which is 7.6 meters from a comer
dcslg,natul by your teacher. Use the quadrant and the table below to measure the

(Imcnnw in height between the Lulm,, oi your clagsroom and tI]c mark 1 meter off

the floor. ' \
: Ceiling -
: ? meters
M n - -
‘ A _— grk on wa | o L
1 meter
7.6
, or. . _
Floor ors Spot on floor .

{

N

A e e mnt e ——————— — = o e st e = e ey e e — “_'-—__.__'1

I}l l(:lll (()NVI Rll R I ()R ()_B_Sl R

AngJL 30°-'
llup,ht 2 8
( n _m)

Remediation. (1) llave the student review pdgu O .nml ) w:th ’motlurstmlu\l wlm

successfully completed the activities. (2) Have hlm redo thc pcriornmnw <heck WJU\"

the aid of the more successtul stu'dcnt ' " o S

- -

el
.\ o

St.ntcs reasons for usmb mdlrut mthcr than dnut mcthods tp mcasute hclght

- - N . .A . N L
Y ]

lhc student ;..\L‘IIL‘I‘dlL‘ an cxpl.nmtlon Ior u&mg, lmlmcu mcthods tp musurc thc
licight of (hc atcn rogkct S tllg,ht o - W

e aa O

e S B Y
“ - '~“\.-" N
. RN . " .-

L . 3 -0 . W

a i}

Student Action: ‘st.llmb at least-two of the Iollowm;, or cSZamplm ol.thcm N "5

Indirect methods mvolvc Icss cqmplmnt or mure aydllduu e.qmpnknt
_Indirect mLLhodwuc um(‘x 10 useét - ;- ; N 1\ W

. A

Indirect nnthods no luce mmc gullt‘.llt“lt‘sulls th.m diréct mgasun mcnts :
}

1.
5
3.
4. Indircét. mctllo(ls um be doite more quickly. .i’", S ,'-; RN
5 |

’

Ipdirect methads do nol allut the vmmhle beiig.me Mm-d

~

-in

). lmlncd incthods are” tfw only ones, tlmt sucm pos%nblc rh bhc snmmon.-_,




: 'Performance Check A: Rather than measuring the height of the rockets flight -

directly, you made an indirect measurement of height. Todo this, you estimated thg
. angle size. What are the advantages of finding the height mdlreatly"

the student answer the following problem

¥
. . ,
.\ ‘.’ ;o
' LI ' A
. - . . * ) .‘.“ ’
~ : . .
: ."34' i “ . Suppose you wanted to know. thu height ol a mountain. There are several ways to
e mcasurc it. Here are three, S
] [. Fly a helicopter to the top of the mountam ,ﬁnd 'drop a chain until it
LI t()udlcs the base of the mountain. Mark and measure the length of the chain.
Lo oA 2. Climby the mountain. Dig a shaft down through the mountain anll measure
S S . llS height. -
N o 3. Measure the angle sjze w;{h an altitude mefsurer at a distance of | 000
e I heters from the mountain. Uding a conversion table similar o Table 1-1 but
. « for a distange, of 1,000 meters, calculate the helght of the mountain.
" oLy ‘ What are some ddVdntdgbs of (lsmg method 3?. » ~‘ L
. — . — T " ! — ——
Rcads a hclght lrom an qqg,lc-henght cohversmn tible.. e e

~

Th studm apphe; th;. prowdure bﬁ“ readmg an an le- hught convcrslon tubk
¢ & _;

L4 ~ ’ Kl B
4

ment in-the angle- 1]0151!1 conversion table. 70T
. A 53.6 mel€rs T ; - ST
. el [ A
: 1418 meters. .. ¥ : YL L o .
N N [] L I .. -
. -‘C: 29.8 méters : L AR o
. . . o - Ly e .
s PR . ’
' ':, . . ” . . “.
. A ﬁ o y
t I + ". .

Remediation: (1) Have the student review the top paragraph on pdge 19. (2) lilave"

Student Actlon Sta mg the dnstame th‘u carresponds to thc given .mguldr moasure-



Performanco‘Ch'e_ck A: Use the table below, to answer the _questid? that. follows.

) HEIGHT.COQ\/ERTE? FOR OBSERVER AT 25 METERS - IR
* Tange | o [ 5o [ 00® | a5 | 20° [ 25° |30° | 35° |Hdo° . |
Height |- 0 | 22 | 44" | 69 | o0 | 117 [ 144|175 210 "
(inm) |. ' : ' '
< langle | as° |'s0° [ 55° | 60° | 6s° | 70° | 75° | 80° | 85°

Height | 25.0| 208 357 | 433 536 8.7 | 93.3 | 141.8) 2858
(in m)

Suppose you were, an observer standing 25 meters from the site of a rocket launch.
~When the rocket was at its maximum height, you measutbd the angle to be 65°.
What was the maximum height to which the rocket climbed?

Remediation: (1) Review with the student his answers to questiors 1-4 and 1-5 on
pages 7 and ‘8. (2) Review his answer-to Sclf-Evaluation 1-3. (3) If he cannot read a
height from the table when given the arigle, help hm practice using the table.

- D

X
. 3 . L
States thLﬁlSOﬂ for repeating measurements.

4
1

The student applics the concept that cxpcr:imcntzil measurements shpuld be repeated.

Kl

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 maximum
heights of the rocket’s flights, there were two observers, Why were two observers

used to make cach of the measurements rather than just one?

. Remediation: ‘Review the student’s answer to Scll'-lf.\/alliuli_on 1-4. (2) Review his -

answers to questions 1-1, 1-2 and -3 on page 7, cmphasizing the note to the teacher ;
" found in the margin on page 7 of the Teacher's Ldition. T -
“Defines performance operationally for a water rocket. o _ _
I'he student recalls the operational definition of performance for a water rocket. . . . _
Student Action: Responding to the effect that it is the maximum height to whichw = =
the rocket-rises when it is launched. L ! o

/ N . . .
Performance Check A: Write an operational definitioh for’performance-for a wager @ c
““rocket, based upon your activity with the quadrant. , ‘ ' , \
: " i

.-.‘
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P
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Remediation: (1) Have the student read the two paragraphs immediately following

question 156 on page 8,0f the text. The main emphasis in those paragraphs is the

) L height reached by the rocket. (2) If the student just doesn’t understand the term

- . operational definition or if you believe he needs practice in writing opcmtionul

£ . definitions, refer him (o Excursion 1-2, “Writing Operational- Definitions,™ on
page 91 of the Level T text Why You're You. o

W States why only one experimental variable is changed at 3 time.
_ ~ The student .lppllcs the concept that in an experiment, only one var l.lhlc is changed
O] ' © o ata time, . : .
- Student Action: Stating, in chd that in an cxpcruncnt 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 chcts pro-
duced hy changes in othér vartables,

*

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
ol those variables at a time. Why was this nmportant?

Remediation; (1) If a Level I text is available, have the student review Excur-
sion 4-1. Part A, *“Holding Variables Constant,” pages 381 through 386. (2) Ask him

. how he would determine what effect cach of the variables had o the rocket’s.behavior®
» without checking them indépendently.  If necessary. point out that the variables
, . ‘ mlght ll.lVL Kad opposite effects. ~ ?

‘ States a procedure to study a specific variable. ’ _
The student gene rates a prowdurc Im investigating the effect ot a specitic variable
) on the performance of arocket. : :
: +»Student Action: Stating a procedure which includes away of systematically chang-

ing the variable to be investigated white holding the other variables constint so as to

‘ Ore imvestigate the effect of the variable on a rocket’s performance,

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-
_durc you could use to invcstig;ltc the effect of this variable.

s

*lemedlatlon (1) Review the s(udcnt S cxponmcnt.ll plan in l’rohlcm Break I-1 on
page 8. (2) 1t a Level I text is available, have the student review “Holding Variables

., o Constant,” Part A of Excursion 4-1, pages 381 through 386. "
]
14 0 ’
Q . ' , "
ERIC : - o .
. v
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StateY variables involved in water-rocket cxpcrimcnts. L o
. Ihcxludcnl wmIIx the two vanablu which aftect the pertolnunw of a water rocket, -
Student Action: Stating that the two variables are the amount of water thc rocket -
contains and the number of strokes of 411 forced into the rocket. - :

r

Performance Check A:- ‘What are the two valmhlcx that affect thu pcrtonndmc of thc
water rocket you uw(l in class activitics? ) .

Remediation (]) Have the xludcnl review Activitics -1 and 1-3 on pages 2 and 3.
(2) Réview lh,o’xludcnt s answers (o (1uc,stmn.x -7 and 1-8 on page 9. (3) Review his
answer u,)*SLII -Evaluation |-5a. s

_Ntiﬁics a system, subsystems, and components in a di;lgmm. ’

The student dpplm the u)mcplx that a system I\ a g,roup of objects that influence
cach other, a subsystem is a group of two or more objects which directly influence
cach other within the system, and a u)mponcnt is an individual parl ol the syxlcm

=~
N

Student Action: Naming the rocket and launcher as a syxlun the parts of the air

pump and the rocket itsell as two subsystems, and any four of the Tollowing as u)m-
Cponents: (1) pump rod, (2) barrel, (3) trigger. (4) trigger release, (5) water,
(6) rocket shell, (7) fin, (8)-air, (9) nose: or any other combination that-fits the
definitions of svstem, subsvstem, and COMPONCAL. " ' - ) ]
Performance Check A: Supposc you had the rocket shown below ready to faunch. ' 7

Adentify one system, two subsystems, and four components. Nose
Air .
--4—Water
L4
_ |
-Rocket shell
s - Rocket
» - ‘
Barrel ol
. Fin . )y
N\ Trigger ’
release slide L Ajr pump
t
Trigger
Pump rod 7
< I " - Meterstick




, - .Remediation: (1)Ifa Levyel I text is available, have the student read from the middle -
' ) “of page 8 to the bottom of page 9. (2) Have the student read page 11 in the Level Il -
" text Environmental Science for a review of systems, subsystems, and components. \
(3) Perhapg the student correctly identified either the rocket or the; air pump \
(launcher) as a systcm and then had dlthculty in identifying a subsystem of his |

system. Explain that the subsystem needs a minimum of two mteractmg components.

WU ) Drd.ws arrows to show the direction of force for pressurized gas. :
. o S !

——

"lhe student agpl ies the 'concept that a contmcd gas under pressure exerts an equal '.
O] force in all directions. _ A | 3
Student Action: Drawing arrows of dpproxnmately equal length that point radially -
*  outward in all directions ay against the mslde of the container. - ,
Ore A, B, and C: : |
' ‘ o
] ] ‘ l |

Performance Check A: The gas cylinder shown below is filled with carbon dioxide
gas under pressure. The dipgram also shows a cutout section of the container. Copy
the cutout section onto your answer sheet.  Draw arrows to show the force (the

plcssurc) that the. carbon dioxide exerts on thc inside of the u)ntamcr walls.

Metal cylinder wall

CO, | Gas cylinder
i f - R \
; .
/ | |

Cutout section of gas c'ylinder -

|
. |
' Remediation: (1) Refer the student to the top paragraph and Figure 2-1 on p‘l{_,(, 13.
) o (2) Review the diagram in Self-Evaluation 2-1 with the Stydént

PRt
=,

nic

)
~




[

Draws an a\ow showing the direction of anurfbalanced. force.

- The student applies the concept that the reaction force on an objcct acts in the
'- dlreutnon opposite to the direction in which the gas is escaping.

\

Student Action: Drawing an arrow in the, dnrcctlon opposite to thai of the csmpmg

gas. _
\\
Performance Check A: Shown in the diagram below is a balloon wnth air escaping
through a hole in its side. Copy the ‘diagram onto.your answer sheet, and draw an
arrow to show the direction of the unbalanced force acting on the balloon.

©

A- . ’
ir es(?apmg Balloon

Remediation: (1) Have thc student read the suond paragraph on pagc 13. (2) Have
hinPlook at Figure 2-2. (?) Review his answer to Sdf—I:valuatnon 2-1.

WU
Ol

Ccre
12

States how an unbalanced force can be nwusurcd.

*

llu student applics thu coneept that an unlmlanud Ioru can be measured in the

same way that a single force can be m:dsurul
Student Action: Responding to the effect that the unbalanced fofc_c can be measured
with a force measurer. H ' '
| S

Performance Check A: (yrus has a ‘toy tractor and a toy car, both opcmtud by’
batterics. When he hooks them up as shown in the diagram below. they each exert
a torce in opposite directions.  However, the toys move in the direction shown by
the arrow. Theretore, an unbalanced force is acting, since the tractor pulls thu cdﬁ
- backwards, How u)ul&*s unbalanced force be measuted? -

[ )
- '’ >
a

_ore
13




i/
L

Remedlatlon (1) Refer thc student to Activities 2-1 through 2-3.on pages ll and
12 for an example of a force measurer being Uscd to measurc an unbalanced force.
2y The id¢a of an unbalanced force’s being mcasurcd by~ torcc measurer is sum-
- marized in the second paragraph -of page 13.

°

o

. 7 . :
States a method for measuring thc initial thrust of a water rockct.
The studcnt generates a rmtlrod for measuring the initial thrust of a water roc.kct.
which involves the idea of connecting a force- rmasg‘r'mg device to the rocket and

L d

thcn rclcasmg the rockct from its Jauncher. : _ : &
]

Student Action: Stating a- method wlmh includes the rdca of properly LOI]I]CL[IH a‘

h Ore’ forw~rncasur1ng device tor thc rocket and then rclcasmg’thc rocket from its launchgr.

Performance Check A: Supposc you want to measure tll(. initial thrust, or forcé,of
.your water rocket. Describg a method that you might use to measure this thrust. . /

“Remediation: (1Y 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 applies to the performance check.

b')

* .
——T

—— T I M “1., v . - T -
Stulcs properties of mcasuring devices _riegessu’r;y for comparing data.
- . . R > . ’.I . .

o . (PPN A ,
/.. ,"’

The student applics, the concept that mit asuring dcvu,cs\nu‘;t be calibrated against a
standard if the values ot measurement made with them are to be casily compared.

-

Student Actlon Stalmb, in cffeet, that the rl*s and the units must be identi-

cal ‘because comparisons of results dcpcnd upon- gtting similar numerical results
‘when making the same mcasurcmcnt -

»
3

N
-

Performance Check A: You made your force measurer more sensitive when you
used a thin plastic ruler, a% shown below. Suppow you wanted to compare your
results with your.classmates’ results,
I What would have to be true of all the rulers? - -
2. Would your classmates shave to use the same units to mark thcrr scules?

? Explain your danswer to qucbtron 2. '

Thin plastic fuler

Force measurer

[ ’”"
v




Remiediation: (1) Ask the studcnt 1I the tlmkncss of thc blade affects the amount
the blade lm)ds when a foree is applied to it and what aftect it would have on meas-
urcments if fhe rule™blades were different. (2) Puta ruler blade on the force meas-
arer. Have the student apply the same small force to the ryler blade, but read the
answer first using the 0 to 1 N card and then the 0 to 10 N card. Ask him if using

different size units changes the measurement he reports. (3) Ask him how he and a

classmate could compare their measurements of a certain force if they both used
rufers and llnlt\ that were different. o . * . w

“The student generates a description of a procedure to find the effect_onran unbal-
-

Designs a plan to measure the eftect the speed of water through jets has on an un-,
balanced toree. - ' : o .

anced force of changing just thc speed at wlmh wadter leaves a jet.

Student Action: Responding with a procedure that mdudcs the ideas-of (1) lenz,mg ' ‘

the size of the jet. (2) adjusting the rate of flow so that a standard volume o# water '
flows from the jet it a-certain amount ot time, (3) measuring the spccd of. ﬂow:,-
and (4) measuring the unbalanc® foree, .using a force mc.uslnu . : .

« . a . y |
Performance CheckA (.my wanted to tind out what L”LLI the speed at which .

water left ajet had on the unbalanced force. e wanted (0 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. Deseribe a plan that Gerrycould carry out to measure
the effect on the unbalanced foree of leng,mg, the speed at which w‘llm leaves a0

jet: | | S IR .

»

b

Refhediation: (1) Rd-c the slmlcnl o Amvny 28 on page |18 for information

about obtaining a standard tlow ol water. (2) Rdcu him to the top halt of page 19 .
for information ahoul ncasuring lhc speed of ﬂowmg, waler dnully
I L4 . -~ . ' Al _4
- —g

States the efiect ol' location on a rocket's unhalanced I'orcc.dQ" o .o ,
q I a ) . A
The student applies the u)nupl that the thrust .produced by a jet is less whcn.ll .

-

ERIC

Aruitoxt provided by Eic

_discharges mlo a fluid*than wlum it discharges into emply space., , -

-

-
. M L4
3 .

Student Action: S_l,ulm;; that the greater thrust (unlmlanwd force) is produced i a
vacuum and. in eftect, that lhc rocket thrust is less when a, rmkcl dmlmrgu into

matter (a fluid), . ! . , : : Core
. i ‘/ . . a . -~

Performance Check A: ‘
i Will a socket, produce a grcalc unbalanced force when it is in-the near -+
vacuum of_ outer space or whe n it is still in the atmosphere? . S
2 I xplain )7()ur answer, . L s w
g . » Sm

.

Remediation: (1) Re_vicw the stu(lcntfs,'uns\\'/crs to questivns 2-20 through 2- 22 on

page 21. (2) Review his answer to Self-Evaluation 2-5. '

- ’ i K 0 ‘ K .
J A . . B . * .
. o B : ¥ . ‘ : ' .

A LA/\.~ * 9 N , ¢ .
. " : : )
. L E .' , .
‘ ® |



Student Action:

States reasons for experimcnting with simplified systems.

‘ ' ’ .

-The student rcuallq the, ruasom that blmphhcd rather than larger, more complex

systems are studlcd .

v Y

stating the cftect of two of the followmg (1) to decrease the
expense and tifie of investigation, (2) to have a more manageable and ecasily obsetved
system, and (3) to control variables more easily .

A
’.. -

Performance Check A: You studied a simple rO(.kct system rather than a complex
Saturn rockct system, Give two reasons why experiments are pertormcd on sim-
plified systcms rather than on more compicx systems. :

. ) . ) ‘ ot
Remediation: Discuss the following situation with the student.

Supposc that two cngineers at the Spyee Center in Houston want to study the
cffect of temperature on the surface coating of a particular metal shield. They
decide to expose a plcw of the -coating to vanous tcmperatureq in a heating
chamber at the Center.” Another engineer suggests tl)at a flight to the moon should
be made to test the ‘metal shield. The two Lngmccrs agrue that it is better to ude a
simplified system at the Center to study the temperature effect rather than the com-
plex system in outer space. Thpir urgumcni is lms«/d on four considerations, com-

parisons of" ’ [
l the expense and time required for investngatnon i
2. the ease of observation,
3. the manageability of the system, and / , -

i
v

4. the control of variables. :
I you were one of the two engineers. what would your arguments be?

Cleans up the work area at the close of class.:

’

.\rcd Llc.mup on at least three scparate occasions whcn bcmg, ()hscrvcd by the tc.uhc
or another designated person wnthout his knowledge.

Teacher’s Note: The opportunity for assessment of this objective arisc' almost every
day during the course of regularly assigned I.nboratory activitics. Use a few minutes
of class time for group instruction carly in the school year, and almost cvery week
for reinforcement, to” discuss the role Of the student in the 1SCS learning environ-
ment. lo encourage personal rcsponmlnhty in the student, discuss the®réasons fors

his closing his activitics -promptly (to allow time for himself and others for lab-

closing activities), returning materials to storage. in' clean condition (fo facilitate their

» usc by others), and participating in arca cleanups (to leave the arca as clean as he

e

found it).

- o7

r



Remediation: (1) If a studént fails to accept-this responsibility, approach him f di-

~ of the materials for a Yeriod of time until he recognizes the importgnce of the stu-

“others as well as for themselves. (2) Do not, at first, Suggest that he may:

Performance Check A:"Your teacher will observe you for this' check when he ¢
vidually. and review the reasons for his acceptance of it. Emphasize the: gficial
responsibility for cooperation in ‘the learning environment for the good of W
dénts.  Poimt out that he has received the benefit of other students’ provisi

S be. his
privileges unless he cooperates. But if he doesn’t cooperate after you obs@ve his
l)eimvior several tinies. ask him if he can suggest a proper penalty. (3) An altepnative
remedy may be to request him to assist in the process of overall classroom acgdunting

dent’s role. (4) Do not use extra cl8anup as LY penalty for not cleaning up propesly.
in other ‘words, don’t use something as a penalty that you want done willin ly. .

P .
- - : " Uy -
g Y 0

-Cooperates with lab partners. . . o . .

4
The student chooses to cooperate with fellow studgnts in the laboratory"j-

“Student Action: ;féinvg polﬂc, waiting his turn, being orderly wl en mg)v,ing'about.

and observing the right of his classmates to work without beir unnlj_,g:‘c’ssarily'dis~

turbed. when observed without his knowledge by the teacher or aliouga,f designated
. - f , ‘\ ' N 14

lf’[:

/ n

person on at least three occasions. . o ° /u- 0

/ ‘ ¢

Teacher’s Note: The opportunity for assessment of this o6jc,ctiy;z( arisc'é almggt every -
‘a few minutes |

day during the course of regularly assigned laboratory acti,v‘ity./s.
of class time at the beginning ()I’:i.scssion for a whole-groug discys jon early in the
school year and several times later on to discuss the nced for co }u_'ation with and
consider®ion of other students. Some particular points for discyislon include being

_‘C

.polite, waiting paticntly, not making others wait longer than nc’cg'é".s‘agi:’ , being orderly

when moving abaut, and obscrving the right of others not té;beg disturbed. Talk
about cach student’s accepting the personal responsibility for: his OWn'. behavior in the
group, situation. / e o ‘

Performance Check A: Yout teacher \flvll observe you-fof this check when he can.

+

Remediation: (1) If a student fails to accept any of ‘these rcspon_i's'il)ilities. approach

~ him privately andrteview the reasons for his fack of codperation with his fellow stu-
. dents.” Suggest that he pay some attention tg changing his behavipr to more acetpta-

ble Stzn‘ak;’lr% (2) Find out if the student feels that he is behaving in a less than
acceptable y
and what he thi

(] 2 . AL . e

ABsuitable penalty would be. -+,

o, ask hith whether he feéls $ome, penalty should be imposed

v ’ - T : T

Returns equipnent promptly to storage areay. < ) T
’ .. . ) ' . ) a ! 7 b ; "1‘
/ . -

o o : ' .
The student chooses to show personal responsibility fof returning laboratory equip-

ment promptly to the proper storage places as soen as:it is no liongcr needed, during
the class period, and-not just at the end of the period. i :
v '). , - | A '.f ' ' g

‘e

N ; !
'.‘J"' . B . . " ? 1

N 8 ’

i ‘98 .4 v




Cor

21

Student Actlon. Returnmg equipment and materials no lonl,er needed to the pro-. |
" per storage pliaces on at least three occasions when observed by the teacher or anothu }
deqxgnatud observer without hlb knowledge of bung Lheuked N |
Teacher s Note: Tlns objective may be assessed at any time the student is rwponslblc

for leaming activities requiring the use of cqu:pment and supplics. Use a few minutes

of class time for group discussion of the reasons for returning equipment to storage

areas promptly when it is not bemg used by the student or by his group. The reasons _
include (1) the short supply of ertain items and the need to cooperate with others. v

-(2) the chances of cquipment’s being mlsplaced (3) the possibility of accidental

damage to equipment, and (4) the greater opportunity for pnllcragc by an 1rrespons:-

- ble student when'things are disorganized.

.

Performance Check A: Your teacher will observe you for this check when he can,
Remediation: In a private confefence, discuss the rqasons for the student’s coopera-
tion in this request. Ask for that cooperation. See also Rcmcdlatlons (1).:(2), and ~
(3) tor WU-01-Core-19. o i

. Y

xS

‘

Responds to text questions. : . B 4
lhc student chooses to wrltc in his Rw ()rd Book the answers to 90% or more ‘of the
textbook questions. ,‘
Student Actlon [xlnbltmg the written responses wlien rcque\tcd to do so. At
least nine out of ‘ten questions should have responses, be they correct or incorrect.

Teacherls Note: It is intended that this ()hjl,‘l,thC be assessed throughout the year. .
Such a th,‘Lk provides opportunitics to: encourage “students to work nearer . thclr
capacities while remaining indepefident of the teacher. Use a few minutes of class

time for a group discussion of the reasons for writing.the answers in the Recard Book.

Writing -in the Record Book servés (1) to help the student think through what he -

sces and does. (2) to preserve ideas for future reference, (3) to make a record of the
student’s progress through the core: (4) to provide the teacher with a sourte of input

for analyzing the student’s difficulties and progress. and (5) to help th student **

learn lhc h.ukg,round ideas for u)mcptu.nl understanding. Wntmg in 'the Reu)rd
Book is “in” wntmg in the lcxt is “out.’ -

. . ," .
4 . »

Performance Check A: Your teacher will ‘observe you for this chegk when he can.

Remetiation: (1) In u private conference, discuss with the student the ideas
enumerated and ask why he chooses not to write the answers, - (Pérhaps he cannot
write!) Evaluate his reasons and counsel him accordingly. Lngc)unrg,e him to follow
the pattern of his classmates and set downdis ideas as they are doing. (2) Have hlm‘
read “Notes to the Student,” pages viii and ix in his text, (3) Fol up in a few
days to determine his action’s, }

Pl

9 |




- .

i

~Sh()‘w.s care for laboratory materials.

1
.

The' student chooses to show proper care and use of ISCS laboratory materials.”

* d \

Student Action: Using the materials only for their intended purpose or requesting
permission to do other specitjc experiments with them when being obse rved with-
vut his knowledge by the teacher or another designated person on three or more
occasions., L . L

L3 >

Teacher"s Note: This objective may be assessed at any ‘time that the studont is
e lk,\p()ll\ll)lk for a learning activity in which equipment “nd supplies are required. -
Use a dew minutes of class time for a whole-group discussion of the reasons for
handling laboratory materials propcrly. Such reasons include: (1) 1 damaged, they
are Jost to use by students who need them now. Short supply. means waiting in I,
(2) They cannot rc\ulUy be replaced. Replacement usually takes several months at
best. (3) It materials are handled properly. they may be used for other than regular
activities (with the pcrn.nssion of thé teacher and after making a proper request).

¢

-

Performance Check A: Your teacher will observe you for this check when he can.
Remediation: (1) In a private conterence, ask the student why he chooses to mis-
handle eqiipment:  Help him to evaluate his reasons, and ask tor his cooperation
in the future. I he agrees. reassess the objective later. (2) I after the conterence
hé still does not agree, ask him il he feels that he should be penalized and what he
thinks should be an appropriate penalty. Give him another opportunity for compli-
ance. (3 I Je is still uncooperative, apply a penalty for mishandling equipment.
This may mean denying him use of thc cqmpmcm cither temporarily or pcnnanunly
or taking some other suitable autmn : ! ’ :

4

-

ae . ’ . ‘.
Defines force operatibnally.

: /
The student recatls the oper; 'li()_ﬂ:tL defihition ol foree.

Student Action: Rcwon fing, in cffect. thay a foree is that which can change an
object’s shape. speed. of direction and can, fe meastured by observing the thcnl to,
which it changes the lmi)c (how far it" Bends the blade of a torce measurer),

motion (spcul (lnut'on or both) of an ¢bject. : .

Performance Chec 'A-: State an operaional definition of force.

review' from page 101 to the top of page 103
he cowld measure the foree that a water ctock
ssary to suow him a way to measure foree, refer
103, RN :

Remediation: ( A Have the studen
in Excursion 24, (2) Ask him ho
cart exerts o/ desk. If it is ne

hin. to- Activifies 1 and 2 on pag

[y

WU

-]

.

s




.

Defines unbalanced ?orce operatign’élly.,
The siudent récalls the operational definition of unbalanced 'f(}rc'e.

Student Actlon Statmgz in effect, that an unbalanced force:causes a change i in the
motion or shape of an object and that the size. of the change is a measure of the size
ot the force. _ . - -

M)

Perfaormance Check A: Give an operational definition of unbalanced force.
'y . . . i .

*

Remiediation: (1) Have the student review pages 101 and 102 of Ex‘cursion 2-1 if-',
he needs help with the notion of an unbilanced force. (2) If the student needs help
.with the concept of an operational definition, it is presented in Level 111 texts Why

You're You, pages 91 and 92, and Investigating Variation, pages 6 and 7.

- .

L2RY L

s

.



WU

.

Chapters3and4 e " ke 'Performalice Check
O 2 ExcursuonsB 1 thru 4- 4 PR o S o Sum_m.ary Tebie
Objoctivo Numbor : Obiootivo Dle!lPﬂOﬂ S RS

WU-02-Core-1 _’

Recognizes the relatlonshlp between thrust and rocket welght,
. o 6. s
- WU-02-Core-2 Relates unbalanced force on objec{ts to their distance traveled :
WU-02-Core-3 Interprets water-clock cart tracks ' - -
WU-02-Core-4 Matches graphs of speed vs water-dro'p intervals with water-clock cart ,drop.rec’or.ds_
WU-02-Core-5 Relates masses of objects to their speed when equal forces are apblied.' . "
, ’ ; ) N '- . N . . jiA—.‘
WU-02-Cpre-6 . Graphs data ) - . A | '(”
WU-02-Core-7 Selects a graph showing the relationship between mass ant_i change of speed -
Y ) : — — .
WU-02-Core-8 Selects the graphs showing a change in ar unbalanced force vs a speed chahge o
' — — -
WU-02-Core-9 Relates the ‘fength af 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 Explains why the ball which fell straight down was .used ,
' 1* WU02-Core-12 Relates time of fall'to the we‘k,it"and horizontal spéed of an object, - '- L ‘
WU-02-Core-13 Determines the orbiting speed of a satetlite - ' o
— - . _{
~“WU-02-Core-14 Selects a graph which shows the period of a satellite vs its d_istar{ce from t_he earth |

WU-OZ-CoreJ 5

Selects the graph showing the m'inimum orbiting speed vs height

a

WU-02-Core-16

States two forces that slow down rockets leaving the earth

"] WU-02-Core:17
p—

Selects the graph showing the relationship between the weight af an object and its

s

distance from the earth
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: opjogtm Numb_or Objective Description . ‘ - EEA !
- FWUOQCore 1_.8_ o Stétes wrté'tl_ier‘gravit_y'.ré;'i.ches z;aro at 'ébm’e dis_ta'n'cg frpm the _earth‘
| al WU02(;ore19 o 'betf.rté;_the 't‘(.a_rn'tperio‘d of a'.sa'te|lit’e | ‘_, N : “ R ‘ "_
- | I.WU-OQ-_(.:Qre'QO T Seiéqt‘éé ndr’nericé| 'va|u'e fo;r the p.'erir(-)d.\t;f' a sa'teilite" L
.V\(U-02~Cbre:-2.1' . N Chatabte‘riz’es_ the speed of_sat_e|iit_e's'_ b\r' thé_ shapé Qf'thei'r‘path‘s |
| W:L)—‘Qé-Coref-.éZ | B "S.elect's- a_-d_iagr'a‘n.w of a fr;a-rettjrn path' |
. W.U-02-C<,)Le-23 : States"tﬁe rel"ativ.e roe,ke.taspee'(-i r;t('actassary' for -|L:nér' orbi't--
N WUO?Ctore24 & "Sta_tes ‘the-'pur?ose of a s‘pace'c‘:ra'ft's lrteati_ shield. '.. ' | \'. -
: WAtJ‘cO_..’Z‘-Core-Qs -'étatés'a way‘ that.a returning 'sp;c;créft i.s stowed doy\rn -
V‘\)'U-lO?-E)fc 311 ) _: jE-xptai,ns rééoi| ina |'éunching devicé
W~U702'-Exc 3—t 2 States the effect on fbrce ; ‘a change in the mas§e§ Vbeir.tg (_ajected N ' '
., - WU-02-Exc 321 _ ' \Ca|curla-te‘s the thrust of a r'ocket ) |
l WU-GZE#C 32; tELusts tvt«t way; to trtcrease the thrust of a rocket o
§ ) WU-02-Exc _3,‘-2~3-.-' i ’.-"'Staters why' rockets are built so that they burn their fuel in stages .. )
WU-‘O?-EX(_: 4—1-t ' Slelects‘ a reason inst)rret.:t".idéas about nature tended to be accepted for é .lor‘tg tir'rwe
| i WU-02:Exc 4-1:2 - SeTects tt\e var.ia,bl‘e or' yar,jatbleS' v(th_igft atffect th-e'pe_riod of a pénctulum
WU-02-Exc 4-2-1 - Explains Why sciént_i-stsf\pref'er mathematical mddels o
* WU'-OZ-EXC 4:31 , . Selects ther_r.aeriod ﬁectels;_-sarydfor a fixeti-pqsitigtt satellifeﬂﬁr - e
WU-02-Exc 4-3-2- ' mRe'ad;a g:af)h \ftvh‘i(th~has two cur}ves or1 i't'. ’ o | - \

1
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identifies

generates
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' Objective Number

Objective Description

WU-02-Exc 4-4-1

' Selects a graph showing the heating of a substance from solid to gaseous form" _

A

WU-02-Exc 4-4-2

States w:z a spacecraft does not burn up on rexntry

W)-01-Core-7R

States why only one experimental variable is cha\ged'at a time

WU-01-Core-9R

. ‘e .
States variables involved in water-rocket experimePA{s

WU-01-Core-12R

Draws an arrow showing the direction of an unbalan\ed- force
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e -“‘ A Vo .. . .‘
. . Rec_oghizes the- rélationsh:ip 'betWeen thrust and rockct wcight o " ‘
. -Fhe student appllcs the Lomept thdt thp thru%t of a rocket mth be g g,reater than 1ts
“total weight for it to lift off R R -\ '
- $ - ) . P * .
Student Action: Sclectmg the smallest cng.,mc thdt provndes sulhucnt thrust and -
statmg in effect that the t thrust of a rocket must be greater thdn tts total- wught for -
it to lift ofl - - T - s
T Bre R : . ) :
. C:'b . .

- Performance Check A: Hank has carved a rocket out of some balsa wood. He wangs -
to buy a.small rocket engine to make it fly. Since he is short of cash,-he wants the
smallest engine that will launch his rocket. The rocket without the engine or luel
weighs 0 8 riewtons. Hig utdlo;, of cng.,mu, gives the followmg mlormatnon

v s . . . b »
v—.—_—o . b ] o . . . L ) : * e .
ENGINE TOTAL WEIGHT OF | THRUST - : o v
MODEL | ENGINE AND FUEL | (inN) oy _' T
. ) ﬁ = (ln N) y —— .--'.:-- B e T L STy » . . w ) v
a 0.1 04 . X
b 0.2 08 " |° _ LT
X4 ¢ 0.3 o 1.1 ] .
d 0.4 - 1.5 . o @
¢ 05 . % 2.0 R
I. Which is the smallest rocket engine that will’ allow his rocket to lift ol_‘t_'?'
. PR lixlplain the reasdn for your choice, Do~

i‘ - ) ) . - A

- <2

Remedlatlon (1) Have the studunt read the last pdrdgmph on page 24, (’) Rvaw .

lﬁk answers to qlwstlons 34 and
Evaluation 3-1. - e

-7 on pagc "‘S (1) Revncw his dnsWu to Self-

‘WU
02,

‘ Ore the unbaldnwd force on 4 mckct ‘the farther the rocket will tmvcl in a given amount
of tnnc h _ A - : .. , - y

.8 . S . .-‘ ) ‘

Relates: unbaldmcd lorcc on objcus to thclr dl\tdllu, tmvclul

lhc student applies the concept that the distance a movable Objett wﬂl travel in a

given amount of time varm dlrutl_y with: the size of the unbaldnwd force dppllcd
toip, L : :

Student Actlon Sclecting the hl;,hcr rocket and \tdtﬂb in effeet; that the greater

l) . i . ‘ . .
B: _b '. . . - - : . . . A g .
C: Yepi T s

Lo



a Perfqrmancq Chock A: ldbntlcdla-l' _kets a and b shown below hfted off the launch
pad at the same tim¢. .-
l: Wlmh rocket has had the greater unbdldnced force dctmg on 1t"

!, 2. prlam yom’dnswer

v

Q-

Ground

- " ‘;
Remeduatlon‘ (1) Have the student read the (nst paragraph on page ”5 and the first - - e
., paragragh on page 20. “(2) Diséuss with him Flgure 3-1 on page 26. (3) .If he. hds i ”
- trouble with @he Lonupt ol ukbalanced force. l'CVlBVt‘lS answer. to questlon 3- 7 on Ne
page 25. - . L5 . '
Interprets wateraclock cart trucks. ) o -
) . 3 { 2t .

The student Llasslhcs the speeg of a water-clock cart as inc rL‘(lSll]L, if the Llrops become.
rt. as dcucasmz, if the (Irops become closer together, or as'constant if the

n B
- farther aps
drops are coually spdwd

a“n

Student Action’$

N

’

wrrculy for at least three of the four cases,

e AL

B: . -remairis constant,
"o C: 1.. decreases, 2.

. - . - W

' Pérformance Check A:

of the cart for cach lrml

decreases. Q. remains constant,

2. decreases,

increases. 3. inc

The diagram below represents thes
moving water~clock cart during four trials.

“remning constant ‘during cach of the four. trials.

-
atm}, whether the speed increases. dcurwscs or remains Lonstant

3. increascs. 4.
3. increases, 4.

reases. 4.

dedreases’
remains Lon.wmt

remains constant’

Y
o
a

'DIRECTION OF MOTION

TRIAL WATER- CLOCK CART TRACK _
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Core

water drops left by a -~ -
The arrow shows thc direction of motion
Indicate whetherthe cart’s spcul lmrcascs (Icucascs or -
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. Remedlatlon. (1) Have the student..read the paragraph abovc qucsllon 3-10 on

page 27.7(2) Review his answer to question 3- IO on-page 27. (3) Review his unswcrs
lo Self-Evaluation % 3 a, b, and c.

N Matches graphs of speed vs water-drop intervals with water-clock cart drop records. @ ’
. ~ The student classifies water-clock vart rcuords as showing the same wlatlonshlps as |

|
wnupomlmg g,mphs . X . ‘
2 * Student Action: M _dfbhlnb the water- Llo*)\lrl drop rcmrd in which the drop

separation increases w the direction of motion with the graph that slopes upward

|
A0 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 wlmlr T

\ the drop se paration is constant with the graph with the horizontal line. 5 o

Al a2 b, 3. ¢. 4. b ) . .- -
. ¢ B*1l.oc¢.2 a.3 b4 b > ' o
v C: 1. h,"2 al 3. ¢, # -t . : -
v Performance Check A: I'he g,mphs below show the change inspecd . it any. of a water- .
clock cart. - On"yogs answer sheet after the number of cach water-clock cart drop
record shown below, write thc letter oI the graph that best represents the speed of; |
! 1I1L cart. . T |
R : ' DROP RECORD DIRECTION OF MOTION |
. @ . e ‘o ® o o0 0 coeo —_——> |
2 660 o o o o o’ , —> ‘.
¢ 3.6 0.0 @ .0 ¢ o oo e o Q;"o-oo €—

b
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. . o O 000000
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Graph a. _ Graph b. | 7 Graph ¢. T
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Remediation: (1) If the student simply overlooked some part of the item, have him
do an alternate performance g¢heck. (2) Have the student do the following exercise. "
Look at Activity 3-6 and Table 3-1 on page 28. ﬂ"he distance between drops indicates -
the speed of the cart. “Plot:the interval numbers (1, 2 2, 3, and so.on) versus the distance
traveled between drops. ,
() What is the general shape of the graph?
(b) Is the speed decreasing, increasing, or constant?
(¢) 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 the release of one drop and thc next is
.the same. -
- (d) Now return 4o question b.

Rclutcs’m;nsscs of objects to their speed whcn cqual forces are applied. .
.. -
Theé student ,f()hcs the concept that an abject’s speed varies mvcrscly with its mass -

when equal forces are applied. .
Student Action: chcctmb the ()b_]CLl with less mass and stam_;_, to the effect that

] o &

“the speed of ‘the objéct with less mass will increase faster because its mass is less,

A: the blue ¢ a,rl : ' : ' "
B: Bill'scart ' & , - ¥ .

C: Murk’s cart- % Vo . ‘

Performance Check A: Ed has two water-clock carts.  The red one has a mass, of

S kg. ‘The blue one has a mass of 2.5 kg. Using his force measurer, ld applics the .

same foree to cach cart, . R
{. Which cart.Mhe rc\or the blue. will speed up more quickiy”? S
2. Explain your answy ' '

- . .
- N - \.0
. e

Remediation: (1) Review the student’s answers to guestions 3-13 through 3-15 on

cpage 32, (2) Have him read item 7 at the bottom of page 32. (3) Revigw his answers

to Self-Evaluation 3-5 a and b. , i : .

- \_' .

(,:ruphs data. - o » , ' .
r - I '
The student .ippllcs the procedures of graphing to- data related -to the lengc in

distance traveled by a cart. acted on by a constant force when the mass of the cart IS

T wL

- changed. - L wt o , ,
. w |

L

Spemal Preparations: Prepare a 1.,ml for the student or*duphicate ‘the appropnalc
grid from the back of this book. :

ey
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Studant Action: QM a‘praph, which moludes plottmg the pomts to :tO 2 T
scale divisions and drawmg a best-fit line.
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Performance Check A: From your teacher, Ig,et a copy of the-labeled grid below or C S Y,

a piece of grid pap€r and labgl the axes as.:shown. g
Marion measured the dmtanw traveled by her cart over five cqudl time intervals o
while she exerted a force of 0. 2N. She Lthng the mass of* her cart for each of the g

fives trials. - Her data are shown below. On your labeled grld draw a graph of her - ' ~
Qlil’fil. ‘18_ o B et 8 ey ey = 1.
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- Remediation: (1) Review the student’s answer to question 4-13 on page 45. (2) If a
Level 11 text is available, have the student read Excursion 7-1, pages s 425 through 434.

>
i

. L[]
Selects a grupb showing the relationship between muswd change of speed.

¢ The student applics the concept that if an applied forceis held constant while the -
mass of an object is varied, the object’s rate of speed -varies mvcr%cly with the
varirtion in mass. @ Cy

Stydent Actlon. Scf_utm;: the ;,,mph showmg A curve slopmg downwurd to the right.

. A. .b . . “"_‘_' .
B: ¢ . L o

[} ‘:' d - . 0 -‘~ , , . o s, \
e e . ‘0. . . P ) : ... ! ~' . “v
Performance Check A: TR 7 N ,
]
1 . .
. .. | "
, ' n 7. . .
. - . +
. . ' t‘

Q

Suppose that the loru acting on the water cart shown above was a constant 0.2N
for cach trial and the mass on the cart was varied. Select the graph below which bést
. shows the relationship between tlu mass of lhe cart and its load and the spccd of the

" ull‘l_ - . . "
- » .
: Graph a v . !Graph b.
s M S AV
S w N TE
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Remediation: (1) Huve the student review Self-Evaluation 3-5.- (2) Review together AR »
the data in Table 3-2, page 31, in terms of eacli of the graphs in the performance =~ = . V2

chegk to find the graph that fits the data. (3) If he can summarizé thg 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. o ‘ : '
" Selects the graph showing a change in-an unbatanced force vs a speed change. - |
. e . - " Y - )
“The student applies the concept that the speed of an object varies directly with the
size of an unbalanced force applied to it. . oo : '
Student Action: §_glcct'i_1§5 the graph with-the line sloping upward to the right.
A: ¢ ‘ '
B: b . _
Cia. ' . : , _ ¢
Performance Check A: If you used your force measurer to apply different forces té ‘
a water-clock cart, the speed would change at different rates. Select the gr_a_ph below ' _ o
that best shows how the rate at which speed thanges varies as the force applied is '
changed. - a ' ' : E
L. ww Graph b, TTTUITTIL
Graph a. ’__04\___ Graph b wuw A 1] A
<z I I 110 <z | ‘ o ‘ .
.eq 1 N g (1T ' : N ST
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Graph c. E§ f\ ) l J,*_ﬁ%? éraphd Egﬁ\ . ,__%‘"_” g - MRS
e 28 L 235 Tt
. - Z4 - z ]
29 x 28 | L -
w W w A 111
73 % | [ 1
: Su SO | BT
=0 L ] : . £20 : ol : - S
T 0 10 . _ 10 ' )
o UNBALANCED FORCE (inN) UNBALANCED FORCE (in N} : )
-.’ ’5 C '.. ' , .,;. . L “"'. o k‘,-."\‘. R : , -




‘} . ’ A | . ’ . L .

Rémediation: (1) Have 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 Level Il
text m dvmlablc refcr the student to Excursion 7-1, Part B, pages 428 through 434,

A

Rcl:ltcs the I_cngth of time an unbalanced force acts and the speed of an'object..

The studgnt applies the concept that the amount of change in the speed of a mass
depends on the size of an unbalanced forée applied to it and the amount ol time the
torw is apphccl : o )

Student Action: Sc!cut% thc object which is in contact with the force longer and
stating to the -effect that the longer an unh.lldmcd force is dpphLd the morc the

t
objcu will speed up. . : .
' A: Rocketa ' ) .
-B: Jim ' .
C: .Stone b . T .
Performance Check Iwo identical rockets wlmh exert the same launching force

were fired from two ldcntlml Faunching pads.  Rocket a was™launched with a force

“that was exerted for 00 seconds. Rocket b wasslaunched with the force exerted tor

only 30 seconds.
I. Will rogket a or rocket b reach the greater speed? C
R \plam your answer, < )

-
J
’.
-

Remediation: (1) ITave the student read the first three pdragraphs on. page 33.
(2) Review his answer to question 3-16 on page 33.:(3) Review his answer 1o Self-
I valuanon 3-4. '

L}

Al

Relates unbalanced horizontal foree and projectile range.

- . . ‘

The student applies the coneept that the greater the unbalanced horizontal foree

acting on the object when it is launched, the greater its range will be.

Sfudent Action' l)csurlhm;_, a ay to lmrc(lw thL force to produw the - (k‘\ll‘t‘(r

foree autmg on (m oh]ccl thc g,rcatcr lts ringe wnII be.

g ) ~

Performance Check A: Suppose. you were in command of a umnou M, thc‘ndgc of a

It The cannon cannot be moved: or tilted up and down. Lt can only fire straqul
“ahead. * During an attack, you fire on an enemy slnp Ihc "first Lannonball drops

short of the slnp as shown below, _ o .
oY . . .
lh * '(2(' N oA .'.-' o | ' ' ’- . '*\. . L K3 N
N B ' ——r to
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Cannonball. Y
#W“'"' . *
, <« - ) ' } . e - )
¢ ' _l 4 ' M ’ . .
1. What can you do to increase the firing ragge of your cannon? ' S SR
2 E-xpluin why this would have the desirgd effect. . - ' a
. * ’ ' ) |‘ - . * .

PN ‘ " ) : ] L , - :
Remedlatlon (1) Refer the student to fu,tnrc 4-2 on page 37. (2)'Review his - - ,
answers to gyiestions 4-1 and 4-2 on page 38. : , ' : o S N

re : ' ..

prlams why the ball which tcll straight down was used.

~ ‘a . .
The student ‘lppllcs lhc concept that a control, a sample not exposed to the experi-
mental variable, is used in an prcnmcnt as a standard with which changes arc com- K

parcd’ . 7 : . .

\

Student Actlon Stating, in etfect, that the object wlmh tell str.m,ht down xcrvcd

R

asm experimental control or standard with which the othcr fall times were Lomp.lrcd, ( :Ore
-«

Performance Chack A: In th¢ autnvnty in WIIth you investigated the effect of thc
sideward force.on the fall time of a ball, one of the. balls always fell straight down, v
- What was the purpo.sc of using this ball that alway.s fell straight down? ' ‘ '
7 e . Y

' Remedlatlon Refer thc studcnmlablc 4-1 on pagc, 37 and ask him thc follownm. -
qucstlons .

(1) How did you mcasurc cach distance?

(2) Bid you mc.nsurc from a fixed point? Ilow was this fixed pomt deter-
; mincd?) : . -i; 3

(3) What effect W||| changing: thls original® polnt have on cach subscqucnt , .
l)lc.lsurcmbnt’/ ‘ e . : . v g .

e, . .. . Yo v
” N N ‘ . . e

o

R

Ny L.

o i . N : . e

. N A - : i - B N
* B . L0, -_ ¢
Relates timc of. t'ull t(/thc wpight u_ml h(_)r'izont_a_d SpCcd_Qt an object.

- o . w S ‘..\v-;"'-

o

lhc student applics the concept that thc time of MII of an objcut is mdcpcndcnt of
its weiglt and hon/ontdl spccd ST o . R

Sihdént Action: Statmb that both objcgls Iut the ground at the same tlme buausc W
~the time of t'ull of an ohjcut is mdcpcndcnl of R ObjL‘Lt S wm;:.ht and homontal T .

-‘0 - . A4

speed. SR : T T

v ’ ~e P ' - Ty
e A . T .
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Performance Check A: Frank clamped lns BB gun to & tree so that it would not _
move. - He sighted down the barre! t#make sure the. BB would start off level.. At the-.
same“time as Frank fired hisg7gtn, Jim dropped a stone from the same height as-the
gun barrel, R S o S
1. If the ground was flat, wo the' BB or the stone hit the ground first?
2. Explain your answer, L O ' - S S

‘e

Remediation: (1) Have th¢ student study Figure 4-3 on page 39. " (2) Therl review. |

his answer to question 4-10.0n page 40." (3) RcV?ew his dmwer to Self-Evaluatnon

4-1 adnd b, . . L c -

[)ete’rmincs the orbiting speed of a sutellit'c_.

The student applies the rule for dctermmmg the orbiting specd (dlstanu per umt ot‘ .
~tmn) of a satelllte near the surface of a planet, .

Student Actian: Statmg the orbiting spud which is numcmally cqual to the dlstanee
an object must travel in a curving path parallel to the surface in one second so that
its rate of fall per second is numerically equal to the amount of" curvature of the
surface. : : : '

A 2SS km per sec

B: 3.7 km per sec

€: 7.5 km per sec

Performance Check A: .An objcet dropped near the surface of the planéet Nero falls

0.6 meters in 1.0 second. Use this.information and the dmgram lxlow to deternine .

the orbiting speed.of a satcllnte near Nero’s surface.

o

-

?

. Launch platform
- - above surface 06m

DTS

"t

’ ' Surface of Nero
. : Path of ball
o g R \’ 4 o N A - ‘ DT . - : - .
o " ’ Remediatlon (1) Hd.Ye ‘the student read Problem Break 4 1 on pages 40 and 41
S (2) Revne,w his Jnswer‘to SelfEvaluation 4- IOa SR Y
- - - ETEL ~e—— ., R
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o

- Sclt.uts a g,mph wlmh shOWs the pmod of a satellite vs its dlstdme from the chth

] '-’»'

' ‘1hc \tudent ldcntltlcs thc'g,raph which shows the rel.monshlp between the pmod -,
of a Satellite and its dlst.nwc trom tht, carth R : L . '

) Student Actuon Sclutmg, the {,raph which lllustratcs the pcnod of a satellltc
: '_1|1chas|ng as H\c r.ldlus of lts orbit increases. - : :

\ .' : . ) [ - . : ..

' Per‘formance Check A Sclcd the gr.nph below thal bcst shows how tln pcrtod ot a
Losatellite changes S a8 lts distance from- the c.lrth increases. '

-, Grapha 5 4007 : ;I'” T L AL Graphib, = 400 1111 ) AL -
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Remediation: (1) If-the student doesnt know what s meant by pmiud see the v
Remediation for WU- ()’-( ore-19. ¢2) Revivw his answer to question 4-24 on page 48,

" (3) Have him read the D.ll‘.l{.,-l’lph at the top. of page 4‘) (4) Revnw Ins answer o ) g i

. \Scll Evaluation 4-8 a. - oy _ e S _*— LR
| - - /
Sdcus thc graph shong. thc mmnnum orblluu, spwd Vs hclg.ht ?
“The s,tu‘dcnt ulcnﬂhc thc graph wlmh shows hcst Imw “minimum orhmng spccd
_ varws wnth hcng,ht PR Ee oA : Y G,

:,.‘. Yo . . : L5 ER . -t _.\-

Studetit Actlonf Selui_g thc gmph whnh uurVu dOWllel‘d to the nght Lo e
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> '[ --' st
Performance CheckA Select the graph be'low thdt best shows how the mmlmum .
Ore orbiting speed of a satelllte chdnges as the. satel'hte g'ets farther from the earth’ N
_surface. - ‘-v. S . L _ S
' Gra ha ' T Al _ ' " Graphb. = . ' S
1~ : : _ :
T : O w / :
z2zo 11 L ' z2s 8 |- - ' o
92 i) 110
230 ] 220 :
W i_z_ et w=a , :
SSkE xZ i -
v 'zs,-u_:' (2355 ¥ T
‘— vl -. - oy
.9 o BE g
0 2,000 4,000 6,000 8000 10,000 0 2,000 4,000 6000 800010,000
HEIGHT (in km) . - -~ " HEIGHT (in km) '
_ Graphc. N ~ Graph d. § g
. (a) A - - A . ..l_. N
o3 AT Ho A HEH T
] ZZ0a 4 -4- 123 a TR ] D
’ LN (03(0 | _ W O I O b I
. q50 ] ) <011 ANERAND" g
W=z w=2Z |- e 1L
cZF CZ¥.
os% T TIrSsG > canpiRREEAE A
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. - 1171 o TG
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o ‘Remediation: (1) Hawe the student review the data in Table 4-2 on mgc 42. (2) Re-

L “view his answer-to Sclf- Evaluation 4- IO b. (3) If a Level H text is available and the
student has trouble mtcrprctmz, graphs refer him to Excursion 7-1, Part B, pages 428
through 434 ' :

v

States two forces that slow down rockets feaving the earth. - =Y
Iy - . . * . :

-

The student recalls two forces that slow down rockets leaving the cart-hx

' Student.Actlon Namnm friction w1th the: atmosphcre and‘ the” torw 01 gravnty

,v.i
ot ’ A v "o

Performance Check A: What are’ two torws that slow’down a roeket thdl 'is leavnu, T

the carth? . L SN T T g _ R e T T
] . i . . ] .‘_ ___”__‘.- - \. ) LRI

B w

Remeduatlon' (1) Refer the studcnt “to h&,ure\ 4-7 and 4 8 on piige 44 ad have }nm e

prldlff the effects of gravity and frlotlon representcd by: the arrows on.the rocket. .

o 2). “Have him read items 2 .and . 3 on paz,c 44 (“i-) wav{ his. answers to Self- - o
l v‘nluatlons 4 2aand 4 8 b, . : . :

‘g 3 . ” . . . . P . -
adat A s . . . - . - st " --,‘?4- . P

) =T T g

Selects thc grdph sho\\fmg fhe relatlonblup betWeen»the welght of an ObjCLt and lts ": )
. distance from the earth a

"~ The student 1dcntlt|es the gmph that best: c;howq the rcldtlonshlp“hetwem thc welglu
of an objcct and its distarice trom the earth’s surface. .

LT L B '."\.." . - :.I\ *,0 . \ e ...._’“ >

BT [ . _— T

.



Student Action:- Selecting the graph with a. negative slope"'t'hat is concave upwards. '
) . A: d - "‘——‘—. | - . R L. ) .' | ) . - 1
- - " B: “a : . . N .
- C: ¢ R
. A

Performance Check A: Select the g,raph below that best shows how the welght of ar\
Objebt changu with lts dlstmw above the earth’s surface.

J

Graph a ' o . Graph b. ' . _ . _ .
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o Remedlatlon (1) Raview the studuw“s graph of the dataii in qucstlon 4 I3 on page 45
: (’) Review his answef to Self- lvaluatmn 4 5 '

States ththé'f gruvit rcuchcs zero at some distancc from the carth.

it

, ',lhc xtudcnt recalls that the force of -the earth’s &.mvlty though it decreases with
-uurcascd dlstanu. trom the carth, never re ulrcs 7erg.

-

Student Action: Stating, in effect. tlmt there is no such distance and that atthough
. the force of gravity :detreases with increased dnstdmc from thc carth’s hlll‘ldLC .
. gg,ravny never rwd)u 7e10, ' . Lo .
W - . ' .‘ . /,. . . .-_,l‘




Performance Check A Suppose that a gravnty measurmg, satellnte was launch‘bd two o
Or “months ago from the Space Center. ' e ' D
o . At what distance from the earth should the satelllte qlgnal that the Larth s .

: force of gravity |s“1.er6" . - .o I s
o . . C prlam your answer. R _ _ Y
* * ‘. . : + : . . e ) : o
_ ) . .. 2 o
' : : Remedlatlon. (l) Have the studest read the two. paragmphs tollowmg qugstnon 4- I() ' |
on page 47. (2) If he’brings up the ‘matter of the weightless conditions that astronawts
- experience, discuss with. him the material found in the teachcr s note inthe margm

ot page 44 of the Teacher’ s Edjtion ofthc tcxt L R . .

. - .
. : . . e
. " .
Aed.

Defjnes the térm period of a satellite. = . T A

PR

The student recalls the de’fi'niti.on of pc'ﬁod Ot' a skitclliié. :

Student Actlon Rcs}_onqtm._, with thc essence ot the definition that the*period of a-
satellite s the amount of time rcqumd for thé 5atc|htc to makc one complete orbit.
‘ Performance Check A: What is mczmt by th*’*rm period (_)f a salc]litc‘? .
Remediation (D Rwlcw the student’s answer to Self- Lvaluatlon 44. (Z)DirCCt
him'to question 4-23, page 48, whuh states the dctmmon '

N

b -

B AW
Selccts a _numerical value, t'or the period of a.satellite. |
. _

The student ulassmcs the tnne rcqumd to complctc one revolution as the period- -

of a satellite. S :

Student Action: -Sclecting the tmu rcquxred to Lomplcte one rcvolutlon as the penod
ofa satcllltc S _ . e . _ |

e ' . - > e 4

- . e

B:c g ‘ T e,

. ‘ M N . \_ . . - B ~ . Jg- . - - .
SRR ) . *'Performance Check A: Asatellite cight feet in dmmtcr rot.ntcs onits axis oncc every '_

45 minutes dnd orbds thc earth om.t every 100 mmutes as shown below - .

£y

Y




) What is its period? Tt T RS B L R
. a.4Sminutes o - ' R - oL e
CBo27Smiles s S T O PN
Lowd gt 450 miles ER T / 2w e R i
’d 190 miles Ty T el Cme e o -
Lo IOO mlnutu e e T S i .
\_ ', - U " N | . : l Sl e '._
Remegigtlon. (»l) Revuew thé “dtident’ g answef to Salf-&valtwtlon 4-4. (2) Huvc hlm e AR I ’
review hm mswer ta qucstlon 4- 22 on pd;,c. 48 ' BN . S T e
_A“W. . - i — v ‘. . . . — : —
(‘hamdcﬂlcs the spccd‘ ot sdtellltes by thc qhapu of,thur paths T ‘n .
A ~v ' NEE R ,-
T mudmlt Llasslﬁcs thc- speg d ot satdhtu (mordmg 1o the «shapc of thclr paths. -
oL ¥ -.\ e .
Student Actlon MatdumQ thc' dipgrams wnth dpproprmtc statements corrcctly in at ;
|Cist twa oF fhe- three cases according to-the. following, characteristics: (1):the ‘speed ¢ e
o Cofa satellite is less than that necessary-for a circular qum if its path returns it to the ' T
B mh § surtace (2 )its spccd is equal to the speed necessary for a circular Oj‘bll ifits '
pam is a circular.orbit; (3) its spccd is slightly greater than thm ncucssdry for a cir- .
cular ()]hlt it its path is an elliptical: orbit. and (4) its: sptcd iy muuh preater than thas
necessary” for. a uruular orbit if its path lcads awady Irom thc “car(h indieating {he '
. escape of the \Ltcllltc S * : S
! o ALl b, 2 L3oed e : \ ,
Lo e Bull e 2 1 3ae S ‘ S
AT, T T LU R R o ,_ o : LT
BT o L _‘,- B - ' . hd . : 'n . . : S
Performance Check A: For. bilth of thc‘satcllltcs ‘whose paths are shown below® = 7 o
o4 sclcut the statement that best describes its speed. Write the’ numhc of the satellite ' e
n” on your paper and aftet it the letter of the matching stitement. Ceo T Y
e a6 ﬁllghtly greater than the speed necessary: for acircular orhlt : - oL B :
e b Léss, than. the speed necessary for a circular ogbiit - o ' . 3
- L. Equal to.the spgcd’ncwsmry for a quu]an orbit 7 ' N ' B .
5 Ca 'd Mmh greater Hunrthc spucd nuuwsary t,or a u.runla; mlnf L \ ST 3
' b . . N oot ) ] : S - . "
. CL e . "_‘ .o . et ! . ’
T rSatellltei‘ o . eSalited. 2 N L .
PR A ha -~ N
Lot o
X

f_.;'[mc




BEERES

to F'igures 4-12, 4-l4land 4-15

SI

La

r

. ‘ . - X 2
Remodlatlon. (l) Revnew the student s &nswer vo Sclf-Evaluatlon 4~9 (2) ‘Refer him"
on pages 50 and 5! (3) Have him read pagas SO*and

L i

: Sclcc(s- a diagram_ of a_frcc;r‘cturn.path; e

The student 1dent1f|es the free retum path of a rocket from a
planet and back to thc planet.

Student Actlon Selectn_nb tjle dlag,ram wnth a fu.,urc-8 p4th

.I' ore

Rem)odlatlon. (I) Refer the student to Figure: 4rl( on. bagc 51 (2) Have him read
the- paragraphs nnmedmtcly prcudmg and lollong Figuse 4- Io.

d

.....

roeS

-

Q

I

[Ea

Performance Check ‘A: Several’ powblc paths for a rocket ﬂnght from Jupntcr to'its

-‘moon lo and back to Jupiter are shown below. Select the diagram which shows thc _
trec rctum path. : -

plahct.to'a moon.of the

2,

' Fhe studcnt recalls that in ordcr to
slow down $0 llldt.lt can be capturcd by thc moon sgrqvnty

Student Action:, Rosgongn;g

.
.

that - the nouket lrom thc earth must slow down and\

A S

. States thc rclahw rmkc} spwd necessary-for lunar orblt

0

Vo

Rt

oy

. m/effu,t Ihat it 'must do so in ordcr to be t.aptured by tho moon 8 gravity.

[

f
Q-.

’

i

W

l'"

>

aclmve Iunar orbit, zi rookct from thc carth must

“x

. .‘ ’

N




,;_.. o - ,f L. ‘-
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Performance Check A: Su,ppoqe thatd roeket is travehhg from the earth to the moor'i

hge l Will the rocket have to speed up, sl W down or mgptytln the same speed
T it |t i going to orbit the moon?

n';lt-

-',)‘ N 2. EXplbm your answer . * | : _

B ,.-- | N i | ' ‘ N : . ' . .

- Remediation:- Review the'studerit’s answer tQ question 4-25 on, page 52." - R e
’ = ,- "‘—': L — .‘ - L ‘\} . ) '.,‘_ i ]

.f'_.'St;‘ites_ the.pu_r'p()se O'f'ﬂ spacecraft’s heat shicld. "‘~ = .

. The studentreeélls the rwwn for puttln

‘ k

Student Actlon. St atmg in ettcut tlldt a heat shleld on a spaceerdft proteets the
. spacecraft’ f&n the heat generated by tmtlon wuth the dtmosphere upon reentry,

'_ _eat :.hleld‘ ot u’spaeecrdft

: Performance Check A: Why do;:s a sgaeeeraf t rcqunre a hedt shleld" o

Remediation:. (1) Reyicw the student’s answers to questlons 4-27 and 4-28. (7) Have .

“him read the first paragraph on page 53 ] >
,

¢
1 - - N

k.

Stateau way that a ‘rcturning spzlcccraft is ,slowed down

“ “The studcnt ‘recalls that a spawuatt returning to the carth is sfowed down by thc
atmosphere, whuh it pushes out ol its way de with which there is friction.

Student Action: Responding: in effect. that 4 spawcratt is slowed down by the

atmosphere bcuusc of the frictin created when the spacceraft puslics the atmosphm.,
. -out of 1ts way

Performance Check A: Spaucualt rcturmng to thc carth ¢an bc slowed down by ﬁ
firing retro-rockets. ’

1. What fse causes a SPJ(CU‘J" to slow down when it netlrs the c‘trth but .
before the parachutes open? - : '

2. r,xplam how. this Lausc.s the .spacccrut't to slowsgown. )

!
&
k1

1
Remediation: (1) Refer. thc student to the paragraphs lollownu, qucstlon 4 ’X on
page 52. (2) Havc him redo the performance chgek.

PR Y ¢ " D . :
. = :
ExpLiins recoil in a lqung"hing device. ), , o .

)

*

The studcnt gcncratc an explanation for the rceoil of ah-object when matter is ex-

-l e v

~ peted. _ e
’ a' . ’ : " L3
Student Action: Rec esponding in cl.tett tth recoiling occurs when the ¢xplosion
’. produces equal loru“s on the dumhmg mechanism and the projectile, the foree on.

- the projectile (lLLCICrdlIIl{. and ejecting it and the force on the,lamunching mechanism
Cgausintg tlu.mcclmmsm to rewll in the opposltc direction.

. L. . : o c X
125»
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. - Performance Check A: If. you. have ever :fnre_q a-large gun, you knbw that the gur
. sy e . ~ ¥ . o T, . . N "
- - . kicks backward when-4t-18; fired. - Explajn why there- is this backward {orce on the _
-8 o - osun ‘when the. explosion produces equal forces forward and backward... LT
" ';' f 'y . . , , . ] ) .
- v ~ ‘ \ . "«..' (l:. '
. N > . : -
. = —1 S '
< hoo? A N
- ! !
o :l'" P ' '
- ;‘ AN . . .
} - . . f , - v‘.(" a -

AT

" Recoil force when fired . .- Férce onbullet . - > 77« co
T . Remediation: (1)-Have the student read from the last paragraph.gn page 109 to the

ce. .7 Send of page IO in Excursion 30F: . (29 Havé him study Figure 1 on’page 107. 3y
' he replies SFor évery action there is an egual and opposite reactibn,’; make certain . o
‘that he can identify the fact that there is a force acting on the-bullet in one diréction
'unc_l onthe gunjn the opposite direction. o ' . C

4
T

Y

- ' States the effect on foree of a change-in the masses being cjected. . o
o ° a ' 0 «—. '
: _ The student applies the cohceept thatwhen the mass of matter per sccoml_'wlu;;p_,;.

. : rushes out of an opening in ‘a container varijes, the unbalanced force omthe force - ¢
e _ measurer varies in the same direction., L , ' b7
. - . £ e . o - . 7 . : -
, .. ‘o ! . . ‘5"' ’ . .- . a. . ) )
‘ s4 than the specified number o

- Studeiit Action: Stating, n effect, that it would be te

|-

e EXC - - of units because-of “the reduction in the: piass of the matter leaving the container. 3
P Caw ‘- | . . , e o e R
v ' L - - Performance Chéck A Jim set up the equipment shown Helow. ¢ He found that when

he used water and a flow rate of 10.ml per second. the force from the jet was thufifts. -
Suppose he now. repeated the experiment, using alcohol and the same flow rate of .

10 mi per second. L
-t o © 1" When Jim used alcohol, would his force measurément be more than 6 units, .
o~ . less: than 6 units; or exiactly 6 units'? (Note that 10 ml of alc@’)hol:wqig}\s l¢ss
_ - than the 10 ml of water.) - ' - ! :
" ' ; 2. Explai your answer. © . . :
( N
A,
;
v
v e .
""J;;.." { .
,"i .- ol ""_‘




Rubber tubing

« ‘..

critical. .
1

oo

Plastic tubing

Remedlation' (1) Refer lhc sludcnt to the paragmplr bclow I lg,urc I on pagc 10‘7
“to reinforce the idea that the greater 1he mass. (hc greater r the foree. (2) l)mm‘\
wnh him the.notion that-it is the mass not thc volume Qt Lﬂutcd material tlmt is,

.0

g

AL

3

( Gluulatcs (hc thrust of a rmkc

¢

Ihc studcnt .mplncs the 10|mula for- mlulldtmg thc thrmt of & rocku

v

'

Student Actton‘ (aluulatm;, (hc thrust of ‘the 1mkct using the formula that the
lhrus( ul a rocket equals the mass t_hmwn out per sccond mulhplncd by tlu spccd at-

.l

which the masys is c;cutcd
: 45 kg'm persec or N per sec

. A
Ca 0y B 50 kg per secor N,per sec
C

Y . : 4'kg'm persec or N per sec
’ e’ * o " J
" . % % '
1, o 4 .
. , N ._
A . ‘ - v y
‘_' \‘): "“ o ’ - . ) - . . 3 “’,", \
.EMC, "‘ . _'. . ..'.\‘__- “?‘ -‘ . N I

.4

D



produeed by thts engine? L

. -
L. o - - . f\.-_ n_,./_

Remeduatton (1) Have the student l’edd the paragraphs tollowmg question'13 6n - .
page 117, Excursion, 3- 2. - (2) Have him study Figure S on page 119. (3) Have him . -
\ead the er'dgraph tollong Flgure 5 on page 1 19 o

i AN — !

Y . Y : 7 Performance Check A A smalt ?ocket engine ejects 0.05 kg of mass each second.
‘ - " . This mass is thrown out from the rocket at 900 m per sec. What is the thr‘ust (force)

ey

Lists two ways to incrcasc_ the thrust of a rocket.

“" The student recalls-'t'WO ’w‘aye'to increaise the thrust of a ro'cket,._ C s ) R

Student Action: Responding to thc effect that the thrust (torce) of a rocket can be =
Lincreaséd by increasing the nyass of the exhgust gases thrown’ out-of-the rocket dnd
by mcreasmg, thc speed at which the mas? is thrown out.
! . . , M . '.. ",-.‘ ,
‘ Performance Check A What are” two way< that a rocket engmcer can lmredse the
~ thrust (torce) produced by a mcket em,me’ _ .
i. t ’ . ' : R
Remediation: Have. the student read t.he ‘material*on pages 119 and 120 3t Excur-
slon 3-2. '

. - . o .- ,
. . S v . L
v s 4 Ve AN
- . ?‘ kol - e - \
oy N

Stdtcn why rockets 4re burlt so that they hux;n thclr tuel in stagc - S '
RN N “ A o ".
- [he-\tudcnt rccalls \yhy rockcts are bullt $O that they burh thelr fuel in. stagcs -

< ! ) . ,
' : o Student Actlon Statmg, in etfect that rockets are built to burri their fuel in stdges CL
_ 4 . so-that as'the Tocket fuel from one stage-is used, the empty tanks. making up that g

stage can be dlsc.lrdcd thus decreasing the mass of the.rocket dhd making the trans--

EXC portatign of the uscless mass unneccssdry : . : \

- Performance Check A: Many rockcts burn their fuel jn two or thrce stages. Why are.
54

rockcts. built to. burn thur fuel i m several stdges’

AT Remediatlon (1) Have the’ student revu!\v page 120 m bxwrsron 3 2 (2) Have -
C ) "him reattempt the performdnce check (3) Dlscussrthe Ldrt bncks analogy wrth him
if neccssary : :

DR

L Al . . L) ' . .
'y .. . ) . Ly e e L_()'. . o AP
'

~

Selccts 9 rcaqon mcorrect ideas dbOllt nature. tended to be . dcceptcd for HE long
S hmc '_ ’ Lo ' '

| The student apphes the coneep"t thdt mcorrect suentlfrc 1deds tend to permt 1f thcy
S _ f ahf, not tcsted i , o |

. vy . ¢ . . T v, L
S o D ey e T

A



~ s — PSSy

. Student Actlon Seleetmg the response to the effeet thdt old 1deds Were not tested ’ o e
by performmg controlled cxpenments . , f . : - ’ &
I A: ¢ R - i - '
T Performance CheckA ln the past, many meorrect ideas were deceptéd for long _ s
' periods of time. For example, it was believed for hundreds of years that diseases . 4— .
spread .from-one person to-another by foul air. ln the last 200 years of so,. many of
our ideas about how discases spread have changed Seleet the best .ason why A
_incorrect ideas such as thlS one were able tolast solong. .. ... . LN ' o '
" -a. Pgople are smdrter now than they.were then: | '
= b. The first schools startéd about 200 years ago. N P NI N
v, ‘¢ The old ideas- were not tested by performing eontrotled éxpenments L
v ~..d. The greatest thmkers are ‘alive today S P ' o R
* -, The old ideas ckplained the expenmentdl observatlons 3ust as- well as the
Q ' _ modcern ones.. _ - . .

- Remediation: Have the student read the first paragraph‘on page 121.°

A D P

—— s

Seiec’t}; {liv variable of vagjables,which-affect the period of p pendulum. -~ B v
. 7., Fhe -student fdentifies the variable thaf- affects the period of ] simple pendulum. .
. : y R i ~ . - . R 2R LIV " PR -
. 'a » . s . . . ) . . (." .
Student Action: Sclecting the length of the pendulum as the variable. L L
. Bra T e N . T . o e et
. c: d - ) } I - v ".1_ - " N - R . .' C e
' Performance Check A Seket‘xzmy ot the tollong vanables that uft‘cet the penod
of a pendufum, .. %o e B o T S -
e W(‘u,ht of the hall - L : o . -
b, Lengthoof the pendylum . I _ T L
¢. Timing deviee used ™ -+ L ' | L S | .
. d. "Time of day AL o ) .. T . . A
" Remaediatign; . (l) Rcvww the student’s answer 4o qucstlon 9. on pag,c 124. (’) Il.lvc o S e
N N
~him redo Activity 6 and review his answers to questlons{; through 8 on page 124, .
o . : N
7 Explains why scientists preter ma_thcmgtical models. .- ' ' C

~The - student g.cncr.ntc an cxpldl]dtl()n tor why a, quantnlatlve model 1.s otten morc

— . e a o e, LU,
- useful than a-qualitative model . o . 02 T
» Student Action: bt.ntmh.m expl.m.ntmn which lmludes the essence ot tlu, idea that a- -

quantlt.ntlvc nmdel,czm be uscd to make predu,tmns which e.m‘l)c usul to tcst the

- model and may lcad to turlher dlscnvcriu*“ o ' R EXC
) ¢ . .. ) o .A .~_._' . 7 ".,.-_}:‘h' . .
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PerfOrmance Chet:k A Smentnsts 6ften devwe,v models to descnbe tht they see. _
Mdny of . these models dse mathematlcs.‘ Why is a quel whmh is. ‘%tdted in terms ’
‘of mathematical’ formulds or equations Tikely to bc more helpful to a wlentlst than '
+.4 model wlmh deSonbes the same thmg§ in words? .. '

Remedlatlon (]) Hdve the student review pdg,es 127 dnd I%B (2) Hdve him- look

‘. “-at-Figure 4 on pagé. 128. . Ask:him what ddvantdge there i ls in mwng tlle qugntltahve
? . ’ data glven ln tlwt m,ure TS : e ~
Seleuts thc penod ncwssdry for g hxed -position satelllte; PR !

02
Exc
4-3

‘e

B:,rb T

C: d

’
v

B i R iR

-

I

s

[y

. L
. : [ SR
. ".* . PR

..

'lfilllc' for M HIR to rwolvc uround the sun

hmc ior Mars-tQ make one a,oniplc*rc
rotation on its, axns

e
e

"f)iametcr‘o.f Murs -

' Lt

Forde, af gravny at Mars’s blll‘fdu:

e r—————— 7, -

L

1.88 eargh years
;).{: . N

- '

©'24.6 carth hours =~

'055'..4' of eurih’s diilmetcr

0 40 ot carth s gravity -

'b.-0.54 xarth diametcérs
¢. 24.6 earth hours, -

Wlmh ol the lollownu, is the wrrcu pcrlod for tlns %dtbllltc"
" a.'0.40.carth g gravity units - ' '

Studen-t Action; Sclcctmg the purlod for the sate‘ntc that équals the tlme requnre
“for a rotation of the planet plane

*hc studcn,t appllc\xfhe concept that the period of rwolution of a satellntyand fts .
ﬁxcd position in rc}atlon 10 2 Eom; on. the surfacc ot the pldnet are directty rclated

Performance Check A: Suppobc that %voml NASA engineers are planmng to put a
Satellite into orbit around Mars. They want this satellite to remain ditectly over “the
same’ $pot on Mars s surface at all times. They. have thc tollomng mlormdtlon about
Mdrs -

<«

-

¥} e, *

R d. l.88 car'th'years . , . “ a
- \ Remednatlon (1) Have th(istudcnt rwncw p«u,e 2‘).- (?) Rwicw lns dnswcr to ’
Sl -—*"*—-————“-*-qtrcxtron 1- omrpage- I*29—~——-—*—**‘*~ : " —
chdsg graph wh_ich has 'two cu'ers,o,n it oo :
. The student applies the "broccdurc for reading the values of two vandbles trom a
graph mvolvmg three. varmblu» which Lorrcspond to a 9tatcd value, of a variable,. o
4
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, Student Actlon' ‘ch_' mhthéhdght that Lorrespond{. to the pcrlod ‘within i:SOO km
_ ~and then moving vertically. from that point until he mtérsects the speed ci)rve and_
.. reporting thc spwd that corres ponds to that henght w1thm *0 2 Knr per sec. o
. _—r . —A ')4 000 +500 Km,« 7 3.7 +()”7 km/scg, e A , e L
- B: 'f 27.000 £500 kin. 2. 3.6 +0.2 km/sec St e e
" C: 1. 14,000 +500 km 2 4 ﬁ fO km/sc._c . '
.Pepformance Check A.A Uqc tht. g,raph below to detcrmmt thc 1ollowmz, mformatlon
for a spage vehicle with a period of 14 hours - e et
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Remedlatlon. (19 Have the studcnt read the information followmg hg\n‘e ) R _ _
Lxunmon 4:3. pdgc HO (’) Review his mswers to quemons 2 and 1on pa?e ]%O A R A

* Selects a graph showing the heating ot a substance from SO|ld (o gaseous tg‘rmw,‘.,“ = ‘

o “The gudcnt, applies the concept that it fukes heat thhout tcmpcratu;t Lhdnge !o
“cqnvmxubstdmﬁmm—ﬁohu%%hqmdandmmw,ﬁ_ﬁ__ P,

\

8tudent Actlon. Selectin tlu grap wm\ twownstant tcmpurature Sebtlons e
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Performa cé:Chéck A: Supposé ‘that you put a flame under anf open contairier cons” - ;
.+ « “taihing ice and gontinue heaing it untjl all. the water has boiled away. Select the =*"

‘ graph” below' that best shows how the ‘temperafure would change during the entire . - .
_ heating process.” The freezing:point of water.is 0°C and.'_’thc_.'boiling:pojnt i$100°C, -’
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oo Remediation: .( 1) Review the student’s answers to questi.(:)ﬁ's‘ 1,2,and 3 on. phge 135. | R
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Stafes why a spdc scraft dQes not bum up on reentry / L “
N . i _>.~.’ ) z AN L'z- '.-,. _- Y

Rd .v. r', - N \.‘ JCR— ¢ °.‘ ST o : . B
The student reealls the reason 4 spaeet.fafu does not burn« up durmg its reentry

‘~ *_ _,'_,absorbm;, and: taking away much “of the hedt caused,( by tngtlon dnd thus proteet%
' .;-;the rest of the spdeeemft _ Co ._‘"'." E L i :

_-'_~craft regnters the atmo,spherc
the ltedt generdted durmg its- re’éntxy e I Y

P P A _‘_“' RPN _g .

”""Remedlatton \( l) Ha(e the: student rcad the }agt paragrdph on page» 133 and the,ldqt

“patagraph on. page 135.7(2) Runew the. eomept Of eltinig as.a heat removing.proc:

. 4‘_-'-"- ess.. (Forexamplé, a soft drmk cools 487§t melts theice m it. y (f‘») Also.review: bonlnu,-
e Vde!’lZdthll ¢vaporation as a heat’rcmowng process A drop of aleohol placed on

StudentActton. Resgondmg to the eftect that the heat“shseld melte and boxls.

L Performance Cheok A A gneat deal of heat is ptoduecd by frictxon whcn RE spauc« :
Explam why the spdeeerdit doe; not burn up: from

:; R

- the student s ,mn ng,lp hdp eldrtty the eomep,t \ RN
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# - Chapters5Yru7 e o U7t parformance Cheek !

ANACRL v -~ (I

! b A e n - .
s . ﬁ}.‘:"-i-h ‘ .:._.J‘- e L L, N B ] .‘_ v:,., Ca sy n < - .-:‘.:‘ ,::: )
) o Exlrsions®el and 7:1  aven il vl g .. “’Summary Table -}
. ) b \ . ‘ “ ) . ‘ : ,;.:‘»'. » ... \,:;: ,:A’:A ’.:_-.::1 o - . . . - 1\'.; " . . " “ ..-‘-A '.., ’)
" "I Objective Number | Objective Description. . ... Lo .
et - WU-03-Corer1 ™ Recognizes a"rhai-*_e'bn"th‘e"luhar_‘su_rfa'Ce | N I -
- ‘“’WU-'O.B-CQ're-2 . Selects a ray on the lunar §urface - - |
‘WU-03-Core-3 B Exp|ain§ scient#ic interest in the moon's origin_ )
L . w T - .:. . - . . . : . - ' : l( . . -
WU-03-Core-4 ‘Describes tr\u?brigins o'f_;raters from,illustrations .
R WU-03-Core-5 Lists variabiles that affect the size of-impact craters . : : s
' WU-03-Core-6 States the relationship between the mass of an object and the speed of its fall
' WU-03-Core-7 1 Relates graphically the mass of a"f'al'ling ball vs the crater size produced -
WU-03-Core-8 States the reasqn'for ¢hanging only one variable at a time ’
WU-03-Core-9 States a plan to find the effect of a falling object’s diameter on Crat__er size
. . .4 - - - ‘ R
WU-03-Core-10 Selects the position of a light source for the maximum syrface detaif of a rough
) surface - . - \ - e B ) Yo
WU-03-Core-11 States the cause of éré\ion on the moon a . { ‘
WU-03-Core-1 2 In(ﬁcates the relative a,gﬁh\f overlapping craters -~ o ) \ SR '
’ijOS:Coré-13 | Stateg why the'model:for tt&\urface material of the moon was changed ,
N N o, I A. .
WU-03-Core-14 Predicts golor change in rock ast\imoon s surface is drilled ' :
PE— ' N . . B . . st . i ) . —
~ | wio3:Core-15... ~Selects the relationship between-the darkening of paper. and of the moon’s s'u"rfé(:e :
T % . ) oo . . - . - 3 : N o .
" | WU-Q3-Core-16 ~ | Compares the effects of a force applied -"to\axobject on the meon and on the earth ieos
o - ) . . ) PR ) 3 . . J
; 'wU_-03~C'Pge~1 7'+ | States the reason for the formation of cenﬁalpx\ks in craters

. . "
i P
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go g 3 S gg 3 8|3 g
I la v |- '-idehtifTies '
E g 1v1 ‘identifies
| v recalls " ’
- Q ) ; \/ | _ classifies -
. : 5 :
b Vi recalls
R B v ’ap.pliés' |
Q ) classifies )
. Vv ‘applies  » . .
- n gerierates.--« ,
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.applies.
\/_ recalls ‘
° appl‘ie;* _
] \/ . \app;es. A
1 I applies -
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Objective Number - ObjoétivoDoscriptlon - 1 . 3 S A 1
WU-03-Cote-18 States the conditions which determine the size of the central peak during a crater's - - .
' = — - — : - ‘
. . : . PRI |
. formation ,
;A . . v ' g - . .- N T 2] \V4 i
WU-03-Core-19 States the probable cause of cinder cones on the moon
» WU-03-Core-20. States a possible cause for- the démg-shaped mountains on the moon.
Wl_J-03~Core-21 Matches features of the moon with their probab_le causes ' . - )
WU-03-Core-22 - Recognizes the effect of variables in-a model o e -
WU-03-Co'r%-2'3. States the cause of and the evidencefor 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 o _ :
WU-03-Core-26 Estimates the fraction of the earth Seer].'from_'t_l‘ié“mo,on dgring diffé}ehtagime periods '
"WU-03-Core-27 Matches the moon's position in relz‘rtiqn"t'o the earth with the moon's appe'ar_ané_e' .
WU-03-Core-28 Matches the moon’s p(l)s'i'tion"with diagrams‘o“f the earth’s appearénce fr‘o‘n'\ the moon
WU-03-Core-29 Predicts thg;“posi,t_ion of the éarth as seen from the moon -
- ' '. S S — . .
WU-03-Core-30 - -. ‘| {Explains why the new mogn is not completely dark - o "
WU-OS;CQre-'Si- - "Explains why only one side of the moon is seen from earth A 3 ’
"WU-03-Core-32 States the moon’s p'er'iod in days | _ B
WU-03-Core-33 . Stafes the earth’s period 1’n days __ . S ..
WU-03-Exc 5:1-1 Estimates weight on the }nqon's lerface relative to the earth '
‘ : , : s ) — —
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<3 ¥ | WU-03-Exc5-1-2 Calculates weight on the moon’s surface Co- »
. . ¥ e . - . e , » .
.WU-OB-Exp 7-1-1 States any differences between the near and far sides of the moon . ‘
‘ : < . . . : . ' e 7 ’
WU-01-Core=7R States why only one experimental variable is changed at a time  ~ ' .
WU-02-Core-5R Relates masses of objects to their speed when equal forces are applied :
. L) " - i - - . e —
‘ WU-02-Core-8R Selects the graph showing a change in an unbalanced force vs a speed chan%e-
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w o =:3243cc<§gnjze§ g aﬁe on thc luncu; &m’ﬁﬁ% . 5:;*«:* . '." L 2§\" “ap
(N . sk !‘ ‘. ’ ) :
N o Thc ‘student 1dcnt1ﬁw a mare in an 1llu9trat10n of the lundr surfdce

Performance Check A: The diagram bclow shows part of the Iundr surf‘uc Identify

. . . the mare by writing the letter of the arrow which points to it.
> . _‘_/": . o~
. L

. :

¥ -

|
. " \
. ’ '
. . Remediation: Have the student read page 55 and the first paragraph on page 56.

4

: Selects a ray on the lunar surface.
: The student identifies a ray in a picture of the lumr surface, ‘
_ . Student Action: Sclecting thic arrow indicating the streaks ucrd‘s's the surface of the
‘ moon that swm to orlg,umtc in craters, ) '

. R A: d ’ . . i
g B:'d " -
C: ¢ ' ' -




. .-\".q_’ i .

Parformance Chack A: The diagram below shows part of the moon’s surface. Select

Qhré letter of the arrow:on the 'ill-@féﬁggtion which indicates a ray.

.

Remediation: (1) Have the student review the second paragraph on ‘page 56 and.

identify the rays shown in the picture below the paragraph. (2) Have him refer to

‘ Figurg:s 5-18 and 519 on pages 72 and 73. (3) Have him read pages 72 aird 73.
. ' . ‘

’l

H M v

Explains scientific interest in the moon’s origin. - L
[ R . L4

The student recalls the reason that sci\cntists are particularly-interested in the origin
. y T TR .
of the moon’s surface, .

3

Student Action: Responding, in effect. that the reason for the scientific interest is

that scientists hcl'icv;_t_ﬁﬁt such information may help td explain the age and origin’

of the carth.

Performance Check A: (;cologists.m'c'scicntists who study tlie history and formation
of rocks @nd minerals. They are very much interested in the origin of the moon’s
rocks. Why are these scientists: particularly interested in the origin of rocks on the
moon? ' ; ' '

’ ) ' L
Reémediation: (1) Have. the student read page 58.% (2) Have him read the first paru-'
graph on page 63, (3) Review his answer to question 0-11 on page 86. Then discuss
with him how the lack of weathering may rcspli in lunar rocks remaining relatively
unchanged over long periods of time. (&) Have him read Problem Break 6-1 on
page 87. - _ ” - ' :

\ .
-1 o .




Describes the origins of craters from illustrations.
Y . - : .
The student classifics (1) craters: whose floors are above the surrounding area as
caused ‘by-voleanic activity, (2) the circular craters with raised rims, steep walls, and-
floors betow he surrounding arca as caused by meteor impact, and (3) the circular
craters. with élo-ping 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 two
of the three following craters: volcanic cratery, mieteor craters, and craters caused by
underground atomic blasts.
A: I valeano, 2. meteor impact, 3. atomic blast )
o B atomice blast, 2. volcano, 3. meteor impact ™
- C: L. meteor impact, 2. atomic blast, 3. volcano

Performance Check A: 'I'he diagrams below show craters that were formed on the
carth’s surface. The dashed lines show the interiors of the craYers. On your answer
sheet, write the most probable cause of cach of these craters.

777777777777

01117177,

1
' \

: A

‘Remediation: (1) Have the student review liigures 5-7 through 5-12 on pages.60, oF,

and 620 (2) Have him read pages 60 through 62. (3)Review. Bis answer to Self-*
Lvaluation 6-2. (4) Reassess the student’s knowledge of eriater formation by assigi-
g him one or more of the following checks: WU-()3-(‘(m:-l‘),'WU-()}-(‘orc(-?,l, or
WU-03-Core-23. K ‘

o

ERIC

Aruntoxt provided by Eric
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“Lists variablés that altect the size of impact cratcrs.

The student. L.llls the two v.lrmhlu. that altect the size of a Ll‘.llL‘l‘ tormed. by thc
impact of lalhng, olm,us : -

object -.llld,’(..) its speed when' it hits.

J
Performahce Check A: What are two vark lhlu. lh.ll determine the size- of the crater
that is lqrmcd by a falling body? -

Student Astion: Sl.xlyh the essence off tllc two variables: (1) the mass of the 'i'ulling

¥

Remedtaqon. Have the student read trom the l‘l\l parag,raph on p.l;,c 65 throu;,h.
page (17

J‘ . . ) _ .. ' . .
Sl;llcs/lhc relationship l)cl\;vccn the nrass of an ol)jcc'l and the spccd ot' its full-. _— =
The fludcnl .lpphcs the concept governing the speed at” which objects of different - - .
nmssj dlltwhcn droppcd front the same height, ignoring the effects of air friction. . B - B
Studknt Action: St nlmb in ctlcd that both olncuts were traveling at the same speed

|)L‘L.l 1se they were (Iroppcd from thc siome. height and tllcrchm. fell dt the same speed.,

Performance Check A: Simon. Tina. and their teacher were on- the roof of the Core

school. Simon dropped a stéel shotput (ball) and Tina 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? o
2. Explain your answer., ' '

Remedlatlon (1) Have the student read lulcs I aml 2on p.l},k‘ (1() (2) Have himdo - \ , N
- Lxcursion 4-1, pages 121 through 124 : - o L4 L

Relates graphically the mass ol a falling li‘gll vs the crater size produccd.

¢ The student Ll.l\\lll(‘\ the g,t.lph showing .m increase in crater size with an inerease in

nass as the ()m best: representing the lcl.ltmnslup between the mass of o ball and the ( .
crater size. . . L i ’ )
l \\ ‘ - N . °

Student Action: Sclecting the graph with thie line slanting upward hom the lower

left to the ll])pL‘l right corner.
A d L . \ Ore
) B: b - . A l
C: a ' "‘_




Porformance Check A Select the graph tllat best shows how the diameter of a crater
_olldnges when balls of different masses but the same diameter are dropped into sand. -

:

. ‘ (o .
~ Graph a. <o ) ' Graph b.’
“ '4.. G0 : Q¢ 1111 1 e
—— [:._“’-_— . ] e . 9] ! A
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Graph.c. p Graph d.j'
4 - = - g _, [ - - - 1 4 A - &
R R AL ] = T
- B O % I O A O = N . 1 Lt
g' K] MY N S NI 1 U . ,.E,! 3 - 2 '.‘" ]
“» £ [ AT 1l E A T
a: 1L 4+ ¢ L -t~ AT
N L A a
w2 N5 4 g2 x
\ [TV RN W | i .,EN,, A e E - - \
\ 2 —~ - TSN A - A
] s 1 J RN B ,_\ . 1.1 S 1’_4 . .
o I - 111 o [ -
- - 1. - \ | S 0 % d-) A
- I \ . e -t }- L) o 4 -
0 5 10 1% . 20 . 26 0 5 - 10 - 15 20 " l26
MASS (in grams) - ' . MASS (in grams)

% Remediation: (1) Review the student’s answer to question 5-10 on page 66. (2) R(‘

b v1cw his answer to Sclf-Evaluation 5- }

.

et

wu
Q3
Ccre

States the rcason'for changing only onc variable at a time. : , \

. . . ‘
The student applics the u)mcpt that during .an investigation, only one variable is
.- changed at a time. :

[ .

" Student Aéobn Stating, in effect, thdt only one variable is changed at a time so thdl
the effects of tlie changes 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 balls.  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? - : '

Y
\



Remodlatlon' (l) If a Level I text is avallable, 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, mg sand. and balls
you changed the mass by using different balls, You also changel the dnstance of fall

‘to give a different impact speed What :re the variables that you were changing? .
~ Suppose you change the size of the ball used and at the same time change the dis- -
. tance of fall. Which of the variables will be responslble for the change in the size of
the crater? '

Are you having trouble with the last questlon" Suppose you changed only the
size of the ball but hold the distance of fall constant. Which variable is now
- responsible for the change? Now that you have all the answers, why do you change
only one vanable ata tlme" .

Y

States a plan to find the effect of a falling object’s diameter on crater size.

~ The student generates a descriptien of a plan to in\je'stigate the effect on the size of
the crater formed of varying the diameter of a falling body.

Student Action: Stating a plan whleh includes the idea of holdlng the mass of the

ball and the distance of fall constant whlle systematleally 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 (md:sand Be sure to include in
your description the variables you would vary and those Which you would keep-the
. same throughout the investigation. . R :

‘Remediation: Have the student review Activity 5-5 op page 66 to be remmdcd
' about which variables should be kept constant. '

Selects the position of a-light source for the maximdn surface detail of a rough
surt'ucc. . . ' : ’

The student apphcs the concept tl]at low level llghtmg of a rough surtaee produces
the sharpest shadows.

. . i
Student Action: Sclecting the light source. at the side and stating to the effect that
hore detail is seen in a photograph of a. rough surface when the light source.is
positioned at the side rathtr than overhead beeause the shadows reveal the surface
irregularities. '
A b ) . ¢ . .
B: a '
« GCib

W\

X




Performance Check A Henry wants to tdkc a phOtO},l’dph of. somc of the moon
craters he has mdde He’ sets up thc equlpment as shown below “

s '

- o ' Camera : ¢

11 he wants to get the most- detail, should he put the light at p()smon aor
position b? - :
2.- l..xplam.your answer,: ’

Remediation: Have the student study Figures T|4 and 5'_-15 and the paragraph fol-
lowing on pagc ()‘)

' States the cause of erosion on the moon. : - '
- The student rcmlls why cros:on oceurs on the moon’s wrtdw -even ‘though thcrc i
no wind or rain. _ : .
- Student Action: Staling tlmt erosion on the moon is the result of bombardment by
.. . ] .

p.lrtulcs (mctcors) from space. .

.

- . . . ‘ . e ..
Performance Check A: There is no rain or wind to cause erosion on the surface of
the moon. However. erosion does occur. What causes craters and cones on the
moon’s surface to erode? - ' _ ; ~

" Remediation: (1) Review the student’s answer to question 5-17 on page 70 (2) Hch
the student read the two paragraphs on page 70.

Indicates the relative age of ovérlzipping craters. o )
The student dppllcs the concept that the relative age of two ()vcrldppmg craters can
be dctcrmmed by their shapes. . !

Y ey o

L TN

T : ’ Y « E
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.




Student Actlon Scl eatmg the cratér w1th the mcompletc rim and ,si’d_im:gbthe ettec
of the cancept th.nt whur cratct rims interseet, the rim of the younger crater will tend

., tobe u)mplctc and the nm of the older will be mterruptbd by the y‘oungu L
B: R o T : :
Cix - L 0

Performance Check A:.

. v
“I. Which of the.moon craters in thc dmgram bclow was tormcd Tirst? “
.. 2L xplam thc reason for your Lh()ILC ' S —
A : - Craterb Coe T
J
) _
- Crater a i
r~ )
. ! 13 N
Remediation: (1) Have the student 1c.|d /\Ltlvny -10. (2) Review together his I g

- answers o questions 5-20-and 5-21 on. page 71 and have hlm redo /\;twrty 5-10if
necessary. (3) Rcvrcw his answer to Selt-Evatuation 5-5.

-

States why the model I'(')r the 'surface mutpriul of the moon was changed.
| .
The student au)lws the. u)nwpt that modcls are modified when they no longer ‘lgrcc
“with ohscrvatrons e _ _— .o
v .

-

Student Action: Slalm;Q in cffect. that the model was changed because the old sand
model could not explain lrc 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 of the moon’s surface changed to a rotten-
stone-on-top- -ol-bentonite model? : : NS

[

.

Remediation: (1) Have the studcnt lcvicw Activity 5413 on p.ngc 75. () Rcvww his
answers to questions 5-27 .mcl 5-28 on page 7()

Predi®s color change in rock as the moon’s surface is drille e
! . . _ .
&

lhc student dppllcs the conwpl that the Ilgh(~u)lowd material of the rays may come
from hcnmth the moon's surface.




.Student Action: redlctmg in effect elther that the rock will be hghter or that the

sequence will-be hght-dark~llght beneabh the moon’s surfaCe

Performance Check A; Suppose you were on the moon near a crater that. had rays

coming from it. You drilled iito the surface dnd exammed the rock that you hauled

up. Predict how tlie cotor of the rock will change as you dritl deeper

Remediatlon (1) Have the studént(read Activities 5-11 and 5-12 on pages 74 and 75 .
(2) Review his. answers to questions. 5-24 through 5-28 on page% 74 through 76.
(3) Review ht,s answer to Self-Evaluation 5-7. :

WU

03 : 'gtudent Act‘on cleetmg the response to the'effect that since sunlight causes’ some

Core
15

~ : Selects the relatnomlnp between thc darkemng of paper ‘and of the moon s surface

L ,
" The- student applies the eoneept that the fact'that a model may actin the same way '
as a real obje 't does not mean that the two are the same.

’

substances to . glarken, sunhgh"h a poqsnble cause of the darkening of the moon’s *
surface. e L " |

A: b ' : '

B: a
C: ¢ , 3

o : . .

Performance Check A In- Activity 5-12, you found that sunlight darkens a picce of
light-sensitive paper. Which statement below is thic best conclusion about the effeet_
o't sunlight on the moon’s surface which you can draw from that activity?
a. Since sunlight darkéns the moon’s surface, that surtaee is made of the same
chemicals as the light-sensitive papcr. o '
d; Since sunlight causes some substances to darkcn tlm hm,ht explain the
moon's surface material being darker than that underncath the surtace
. ¢. Sunlight causes the surface of the moon to darken. . -
d* Sunlight darkeh §¥he surtace material on the moon but does not aﬂeet the
matcrial.thrown out trem below the surface. 5

~

Remedlqtlon (1) Have the student read<the para;,raph followm;, question 5 26 on

- “page 75. (2) If he nuds to be reminded of the light-sensitive test, refer lum to Activ-

ity 5-12 om: pagc 75. \.\ :

kY

AW

g

Compares thc ffects of % force applied~ to an object on the moon and on the earth.

The student applies the COneepts that on the moon 's surface the force of ;,ravnty is
less than on the car h's surtaue and that there is no air metnon on thc moon's surlaw -

Student Action: Rugon‘(hnﬁg that the object would travel a greater dnstanec and with
the effect of both concepts. \

. greater” - . S
A:g \ . o -

B: greater " ¢ \u . ,
C: higher . \ o 'y "4




' peak » .

Performance ChdckA Suppose y0u wcrc on the surtace of th noon and hlt a

baseball I X _,¢» _ a.',.- VR,

" 1. Would it trdvel a greatcr or c‘.mdller dnstance than it would on earth’ )
2 Stdtc two reaqons for the difference. e

v

Remedlatuqn' (N Rcvxew the student’s answers to quu.tnom §-29 and 5-30 on

page 76. (2) Reler him to Excursnon 5-1, page 137.

v

oo
o
W

States the reason for the formation of central peaks in craters.
The student recalls a modd for thc lormatlon of a moon Crater which has a ccntml

< B I

-

StL\dent Actlon. Rcsgondmg that the ‘meteor which formed the crater with the
. central pc.nk must have been traveling more rapidly and, in effect, that the heat
producad by the impact had to. be great enough to melt both the meteor and the

moon’s suface so that they became liquids.
A: more rapidly -
B: more slowly
C: more rapidly -

N . N
PerformancetCheck A The dl.lg,mnw below show craters that were formed by the
impact’ of meteors on two plices on the moon where the surfaces were identical.
The dashed lines show thevnteridrs of the craters. )

Pl

-

+ than the meteor that caused crater B?
- 2. What‘evidence do you h\lVL‘ for your answer”?

\\

«

; Crater B. ' : : .

t

~-~- - i
- o W o

.
~

Remediation: (1) lAVL the student read llm last pamg,r.lph on page 79. (’) Review

his answer to question 6-4 qn page 82. (3) Review lns answer to Self-Evaluation 0-1.

- 1. Was the meteor that caused crater A traveling more slowly or more rapidly

Cral((er A, _ — . . u*

-
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Thc student tecalls the LOI]dlII()I]\ wlmll wijll incredse’ t-lLé sizeiaf the central peak

during the Io_rmauon of an nnpact crater.
» . . . " . , RY: :
Student Action: Std ting the effect of at least two of the foltowing: - there nrust be

drop‘pcd
_ - “Perforinance 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 pcal\ during the crater’s formation.

[y

Remediation: Review the stmlcnl’«s.unsw’cl;s to qucstion' 0-2 and 6-3 on page 82,

7

(1) an increase in the dcplh of the loose surface material, (2) an increase ip the size.
of the drops of watcr or (3) an increase in the hught fronw which the water is

States the prohublc cause of cinder cones on the mooi™ '
: , . . _
The student lcmlls that cinder cones on the moon whose crater bottoms are above
' the. moon’s surface may bc of volcanic origin. . ,
03 StUdent Action: Rcspomlml, in cffect, that lhc origin of llle |lllldl dones is plohdbly

volcanic. , e e
Cor Performance Check A: The sketeh below shows a undcr cone-on the surface ()I the
] 9 —+moorr. What is the imost likely cause of this cinder cone? . . '

¢

Remediation: (I) Refer the studcnt to Figlre' 5-7 on page ()O (2) Refer him to
~ . Figure 6-4 on page 83. (3) Review his-answer {0 question 6-8 on page 84. (4) Other
S “objectives rcl(llul o this are 03-Core-4, 03-Core-21; and 03-Core-28.

4 - - -

States a possible cause for the dome-shaped mountains on the moon.

T L

The slu(lcnl recalls that un(lcry ound magma flows-are thoug,ht to tht) umscd the
domc-slmmd mountains on lhc moon. . :

’




. FRIC

¥

Student Actnon Rcspomlm;;, to the cl‘tut ‘that Lmderground ﬂows of moltw rock _
: o; magma, Are though( to hc e canise of the domc-tshapul mourtains ony thc moon.

* .

Performance Check A

q

A

“

- moon, State 4 powhlo., cause Im thts;: mountains.

o

/

. ¥

<

There are (Imnc-sh.upcd mountams on thc 'slll‘l(lkc ‘of the

Remediation: (1) Have the emelem review Attmty 6-8 on page 85 and qucstmn 6-10

and the paragraph thet tollows on page Box «(2 )”Rtvww lus ansWer to Scll-~
Evahuation 0623,

A

»

’

P

T

"~ Matches features of the moon with their probable Causes.

L

'I'h,c student _it_lgx_]_tji_'igls.l'cul'ur'cs of the moon’s surface ucwrding to.sheir origins.

Student Actron M.mlnn;: the tlmgmms with the pmlmblc causes as Tollows: the

meteor crater with a central peak as having beén caused by a fast-moving meteor,-the
meteorcraterwitlfout a central peak as having been caused by a slow-moving meteor,

the cinder coie crater as having been caused by volcanic eruption, and the dome-

shaped mountain as having hun caused by an undctglound mdgma llow

3

’ .
AT b2 a3 ek ¢ v .
B: 1. d, 2 ¢ 3 b4y

' . . )
LG loas 2 e, 3 d o4 b

o~ Performance Check A:
_on the moon’s surface.

probable cause of that feature. ...
- 'eature : . "

. m——

Aruitoxt provided by Eric:

Plol)dl)lk ¢ ause

| Volcanic eruption

°

i

The' dmgmms l)clow show four ditferent features which oceur
After tfu numhcr of cach feature, write the letter of the

b High-speed meteor impact

¢.-Undéd rg,muml magma How

L| E x'pfnsmn below thc'surlatc
. L ()W—x_pt'ul meteor impact

o~

.
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Remedlatlon' 1y Revxew the st;udént 8 answer to question 6-4 'on page 82. (2) Re-
view lllb answers to Self-Evaluatlons 62 and 6-3.- (3) Have him read the paragraph
toIlowmg question 6-10 on page-86. (4) Have him do an alternate performance check
or onc of the related objunvw - 03-Corc-4 03-Core-19, and 03—(‘orc-i3=

T

Y

Y - - -

Lol

ap

: 'Rcéognizcs thc effect of variables ina model.

The student dppllbs the conupt that a model may not be directly mterchangeablc o
from on¢ systeni to another becau% of the effect of other variables,

[4
Student Actlon. Rcsgondmg to the etfect that the one dlﬁercnce is not eufflucnt
reason to discard the model because other variables may be influencing thc, forma-
“tion of thc cone but the essential features of the Easn model may still bc pertinent.

Performance Check A: Suppose a s'cicntis't'di%oi/uul a ‘cinder conce on the moon’s
csurface. Many. of its features-indicate that the cone was-caused by volcanic activity.

* Ho.wcvu,,all cinder cones on ‘carth which the scientists have observed have fairly

g,cnll'c slopes, whercas thc cones on the moon have steep slopes, as shown nkthc
diagram l)clow T -
I 1s thls sufficient evidence to throw out the ‘model that volcanic actipn is -
rcsponsnhlc for the cones on the moon’
2k xplam your answu o

. . Cinder cone on'moon

Cinder cone on earth’ ; i} : e

Remedlatlon Have the student consider the following problem.,

Suppose you had a photobmph showing surface features on carth which wcre
definitely caused by the impact of a meteorite. You also have a photograph of sur-
face features on the moon in which similar .features are shown. There are some |
dlttcrcnws in the featyres, but some scientists strongly believe that the Icaturcs on
the moon wuc also caused by meteor impact. This first group of scientists argucs
that. othu variables may be ‘influencing the formation of the maon’s features. A
seconcl group of scientist§ belicves that the same modcl cannot dpply to l)oth the
carth and the moon. ' ‘.

1. Which group of scientists do you agree wnh’
2'Why? -

If thc student agrees,with the second group, ask, him whether different wn(lltlons o
o the moon from thost on earth night explain the dissimilaritics. Mention that the -
moon does not have weather as we cchricn_cc it on carth and that the mOon’fs
- gravity is weaker. _

From considcrations such as these, work with: thc studcnt to dcvclop the umwpt
mvolvcd in the check.

L4 . . . REY XY B
: ~epeth
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States the butis} aof and th;: evidence for a certain ¢one. - - ' o '
2The student applies the concept for defermining the cause of lunar cone formation . '
.f{-c'im pictorial evidence. Lo i . : ' O .

o '._..,f,".--'.. C : v . |

& “Student Action: Stating that the cone is of wvolcanic -otigin and the two picces of . 3 :

" pictorial evidence from the*follawing list: (1) the cone has steeply sloping sides ' o
(cinder cone), (2) the suf‘fucc of the central ¢rater is wbove the level of the surround- ' .
ingsurface, (3) the crateris surrounded by rockxdebris, or (4) the crater is surrounded Qi '

‘by a.lava flow with a rippled surface. S ' C L, . o "
A: 1 volcanic origin, 2. steeply sloping sides and floor above surface of 2«3 ; !
v surrounding surface. : , A o
, B: 1. volcanic origin, 2. steeply sloping sides and rock debris surrounding
C: 1. . volcanic origin,’ 2.~ steeply sloping sides and lava flow with a ripgpled+
] surface. , .
* - -
Performance Check A: Usc. the diagram below to answey the questions that follow.. . E
[ ! . . . " . . ‘ BRI . - ) . (A'
- . . :? *
' ]
R -
) [ What is the most Jikely causeifor the formation of this cone? . . N
2. What two picces ol evidence from the diagram do you have to support -
your answer? _ . o -t _ ,
Remediation: (1) }jzlvc the student read page 86, (2) Have llilllil‘};vitfw. Figure 6-4 on ‘”.‘J B
page 83, (3) Have him read the first and second paragraphs on page 60, (4) Refer- ) )
him to Figure 5-7 ol page 00. ($) Review his answer to Sclf-Evaluation 6-2.- . ' "

«  (6) Have him select the feature in WU-03-Core-4 which is of volcanic origin.

\

a

2

States things that cause changes in'the moon’s surface. g - ' ‘A ' l B
v h .' . . . . . . .

The student recalls three of the things that tause a.change in the moon’s features \

-OX"T a period of time, © " . ' : ‘ ' > B '

Stdhént Action: Respotuling to the effect of llﬁ’qc of the following things which :

may cause changes on the moon’s surface: ( Iy meteor impacts, (2) cové_'ring with dust, SO :
(3) gravity, (4) sunlight, (§) volcanic action, and (6) the settling and cracking of the N
crust. , - ' \ - L SRR <
) ) I D .{ . , 'T",' . . . ‘
fRIC | | ¢ ' BT

: b '
4 . . . R T
. . . ; H FIt



y [ S
. Performhance Check A: Fcatums on the earth’s sutface ¢change because of the wcatLl-.'

ering cffects of wind and walter. What are three thmgs that may cause-the surface of
the moon to change? \/) o R :
, » : .

Remediation:- Have the student read (1) the paragraph prior to question 6-11-on
. page 86, (1) the paragraph above Figure 6-3 on pdge 82, (3) the paragriph above
Figure 6-6 on page 86, and (4) the last pasagraph on page 84, o

Predicts the relative ges of moon I'call_ircs. .
'1]10 sludcnt applies the rules for predicting the relative ages of \url.nw features on the, -
moon seen in a diagram.

Student.Action: Prcdun_b the relative ages in agréement with the following rules:
(1) circumsceribing craters are older. than $maller craters on Uheir floors, () in a pair -
of overlapping craters, the one with the incomplete riny is the oldet ..md“(.iumlgrs
covered by light material from another crater (rays) are older than the er that
produced the-rays. and stating the \uppmtm;D evidencee. ’
A: (b (2)d. (i
B: (Da(Md. (Mt

W -

L C: (Db, (e . ¥ | -

.

: . ’ Y . i
"~ Performance Check A: Scveral. features urt; indicated by arrows on the diagram of
the moon’s surface below. . ' _ N '

1Y

- I. Indicate which of the two features-in -¢ach of the- following pairs is
_&; s probably the older of the lwo Ic‘llulcs oy ' ' ’
4 »

(J)aorb ; L - - :
(Mcord . Vi . P
(Heorf : ' L : )
_ 7 &2 For cach pair, state why you think the feature you sélcclcd is the.older
: lmtury L \
& A P .
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Aruitoxt provided by Eic:

P

Rempdiaii n: Review with the student Problem Break 6-1 on'pagcs 87 through 89. .

4 ~ i Ll

X 3

Estimates

the kraction of the carth seen from the moon. during different time
periods. : T ' S

\ *

B

tapplige the model of the moon-carth-sun system 1o determine how much o
ce ol a full carth can be seen by-an observer on the moon in a twelve-hour . . RN
. “ i e .

The stud

ol th€ sut

interval gad ina six-hour interval, ! ‘ . R
[ , . -

Student Action: Stating that the entive surlace can br seen in 12 hours and that
three-tourths ol the surface can be seen in 6 hours! ' '
. ’ ¥ ~) &
Perforrﬁa:me Cﬁgck A: Get the matertals yoﬁ need to set up the sup—nmon—éau‘th
model u_scd.'in\_'/\cl‘i\(ily 7-2. Arrangd lh«:‘i model so that an 0hscn{cr on the moon
sees a tull carth, ' B Q_ " h o
| What fraction of the carth’s surface would an observer on the moonsseg in = .
a 1 2-hour period? - : I E ' o o
2 What Hraction ol the carth’s surface wauld i observer on the moon see N LN

in a_O-hour period? : +
Remediation:- (1) Review the student’s answer to question 7-3 on page 93, (2
necessary  fave the student repeat Activity 7-2 on page 93.

]

—_——

Matches the .moon’s position in relation to the cagth with the moon’s appearance. . '

The student applies the sunecarth-moon model. in-which the moon is orbiting-the - ' SR

carth and the sun s the center of the carth’s orbit. ' ' o '

Student Action: Matching the diagram of a full moon with the position in which ~ & o
i - RV = ot . e

the carthis between the moon and the sun, a three-quatter moon with the position :

in which the sun-carth-moon dngle is approxfmately 135 a half-moon with the
position in which the sun-carth-moon angle is about 907, a one-quarter moon with

N

b, 3 ¢
d. 3. b

¢, 3. b ,

A d.

I L . . A . .
the position in which lhc_-sun-c:n‘lh-mo({m angle is about 457, and a new toon with A
“the position-in which the moon is between 1he sup and the carth. - - : . ’ o

'I_.
B: 1. ¢.
G: 1. ¢

te 1oy,



[y

:,‘4 -

~

Performance Check A: . - = : S ‘

!
A

R

Moon's orbit

Position 3
3y O
Use the sun-carth-moon model shown above to determine how the moon would
appeal to an obscrver on the carth who s facing the ;moop when the moon is in cach
of" the -three positions shown in the model, Write the number of the position and
Aafter it the letter -of the diagram which shows the most likely appearance of the
moon in that position: :

5

¢ [N ‘o T s ) ) ’
‘ a. b C. : d. N C

3

. ol
. .
L . ' b S 4 [

‘Remediation: (1) Refer the student to Activitics 7-2 through 7-5 on; pages 93
through 95.- (2).Review together his answers to questions 7-6, 7-7, 79, and 7-11 on
pages 93 through 95. (3) Review his answer to Self-Evaluation 7-1. (4) Have him do

Aan alternate performance check, ‘ *
Fan . . RN ﬂ\__\:
‘411 L [ : . . . \
" Matchés the moon’s position with diagrams of the carth’s appearance from the moom
- - . : . . ] ¢
: « .

4 . - . ' . .
carth’s orbit and the moon is orbiting around theearth,
.

’ ’ . ’ . .
,The student applies the sun-carth-moon model in which the sun is the center.of the

“

T

T
L '3
s

[




. . e L LW

N

angle of approximately 45°, the half carth with the sun-carth-moon gngle -of about

Student Actign: Matching the diagram -of the full carth .Wi.th. the pesition of the N s '
* moon between the darth and-the sun, the three-quarter carth with the sun-earth-moon Ore K

90°, the one-quarter carth with the sun-carth-moon angle of approximately 135°,and
the new carth with the carth befween the moon and the sun. - . . # y o
. : . <+ e )

A: 1 b, 2. d 3. ¢
; e, 3L

¢, 3. d

to 9 o,

&
§
. v, ‘. .
]
o
L ¥
< - o
X ) - :
. Position 3
- i : O
. i i v
. - i L \

Study the sun-carth-moon model shown above. Match cach of the three positions
of the moon with the diagram betow which best shows how the carth would appear
Write the number of the moon’s position and after it ...

.

to an ()hSUl'VL‘T ()Il-ll\L‘ moon.
the letter of the carth diagram.

\

i

~

y -

H

Remediation: (1) Refer the student tn_Activilic.s *7-2 through 7-5 on pages 93
threugh 95, (2) Review his answers 1o questions 7-5, 7-8, and 7-12 on pages 93

thiough 95, ,

R
3




Predicts the pos_ition'ot' the carth as seen from the moon.

*

" The student appllcs the. wnwp( llmt lhc s.nnc side of. the moon .nlw.nys Iaws the

c«lrth . . 5 . " .

Student Actlon Q:lu__lmb the response to the effect: that th astronaut would still .

h.lvc to look dnculy overhead. . o - .
A: o : Sl
"B: oo ) ‘:‘ . ) v
G d N ’ .
. . . .

- Performance Check A: An .lsllondul on. llu surface ol the moon notices that the

Larth dl)l’k«“\ dllL‘L“y overhead. One week I iter, he-feturns to'the same location on
the moon’s surface. Select the answer that best indicates where . the .lslron.lut will
~have to [60k 1o see thesearth. , ‘
) 1. Directly overhead o _
h About hallw: 1y between the hon/on .lnd overliead . ‘
- Near the horizoa _
I. |l]1|)()5.\lh|k Im him to see the'carth o '
o S
Remedlatlon. (1) Refer Ilu \lmlcnl lo the wording ol Activity 7-2 on page 93,
(2) Review his answer to Sellvaluation 7-3. (3), 1 the student has trouble visualiz- _
ing the ul.tlmnslnp have hinr use the Sun-carth- moon model Imm Chapter 7 to
illustrate the ¢oneept?

.

v T

' I{xmuins why the new moon is not completely dark:*

The student ILLd”\ why a new moon (Iocs not appear completely dark when vwwcd
Imm the Ldl”l *

Student Actlon _Responding that the néw moon is dnnly Ing,hlcd by Ilg.hl reflected -
rom the c.ulh _ : - . ) . =
Performance Check A: The diagram below shows the positions of the sun, the moon.,
and the carth when there is @ new moon. Explain why an observer aw the carth sees
the surlace of the moon as dimly lighted rather than completely dark.

9
'b R . I i i »
~ o
A .
M \
oon Earth
o - ® !
Remediation: (1) Review the student’s answer to question 7-10 on fﬂ‘l,c 95,
(2) Have him read- the sentences preeeding and following question 7-10 on page 95.
7 _ . - — -
{ . /
' ERIC | : |
i | 13
» - )




E

.- P

-Explains why only one side of thesmoon is seen from carth.

.

. ' s ,
< Ihe student recalls why only one side of tlic moon is visible from the carth..

Q

RIC

Aruitoxt provided by Eic:

.

o .
Student Actlon R«wpondmu;: that"only one \I(IL‘ of the moon is visible from$the
carth h; cause. the moon makes one complete rotation on its axis in thé same amount
ol time it makes one unnplulp lcv_olulmn around the carth. '

e
’ ¥

Performance Check A: Smw the moon IL‘V()IVL‘ a'rouml the carlh why is only one’

xulc of the moon ever Vl?\IhIL‘ lmm lhc carth?  ~ - _ N
Remediation'i ( [) Refer the student to sumniary items 2 and 4 on page 90, (2) 11 he
does not grasp” the summary. items, refer him o Activities 7-2 through 7-6 on

pages 93 dhrough V6. (3) Rcvww his answer: lo Self-Evaluation 7-3.

Stites the moon’s period incdays. a ' i o @

The student luallx that the moon’s pcnml is 29" days.

Student Actlon. St ating, that the moon’s period is 3‘)'/f d: |y~.

W )
) : -

Performance'Check A: What is the period in days of the moon’s revolution .m)und
the carth?

Remediation: (1) Tlave the student review the text of question 4-22
which the term period is defined.  (2) Review his answer
page V7. (3) Have him review item 2 on page 906. ,

~

on page 48, il
1o question 7-14 on

_ore-
- 32

States the carth's period in days.

Ihe student recalls that the carth has-a pesiod of 365" days.

< f

Student Action: Statingthat the period of the carth is 365% days. !

Performance Check A: What is the period i dayvs of the carth's wwlullon around,
the sun? _ A . .

Remediation: Refer the student to question 4-22 on page 48 and-to item 1 at the

bottom of page 96.

oy
' .
\ [

ore
33

;) S

. T
. . . 4 . .
|_‘\lll!-l;IlL‘\ weight on the moon’s surface relative to the carth,

The student recalls that thie weight of an nlnml at the moon's surface is /606 1ts

weight at the carth's \lllldu N\



Student Action. Resgondmg that the weight is less a( the moon s surface and that
it would'be 1/6 its weu,ht on earth, . .
+ A, B, and C . less, 2. /6 S

<

: Performance Check A: Supposc you wughcd an objcct at thc earth’s surface'and *,.
thcn weighed the same object at the moon’s surface. :

I. Would the object’s weight on the moon’s surface be more, lu.s or about

, thc same as its weight on the carth’s surface? v
2.1t it woukl be moh or less, how much more or less would it be? B

Remediation: (l) Have the studmt read the first two parag,raphs on ‘page 137
(2) Review the student’s answers to questions | and 2 on page 137.° :

- - ~

S

Calc_ulatcs weight on the moe)n’s silrfacc. _

~ 7

fPu

"lhc student applies the |st that an object weighs 1/6 as much on thc moon asfon the.
- carth’s surface. :

a

StudentActlon Multiplying its wcu_.,ht on- the carth by thc tr4u|on l/() “The

exact rcsults arc unimportant, but it the multiplication is carricd out, the rwults

shotikd be :
A 55 1bs
B: 80 lbs
C: 151bs

/

Performance Check A: A lifc-suzpport syStcm weighs- 330 Ibs when weighed at the
carth's surface. What is its weight on the surface of the. moon? Show your work\

Remediation: (1) Have the studcnt read the first and sgcond paragraphs on p‘u,c 137.
(2) Review his answers to questions | and 2 on page 137. -

AN

Performance Check A:

- Statés any differences between the near and I'ur sides ot"tlic moon.

The student recalls that thcrc are no important differences between the sumlw fea-+

‘tures of the near and far sides of the moon.

Student Action: RLspondmg that there are no 1mportant dlltcrenws in surface
—— .

features between the near andl-far sides of the moon. o

.

the moon differ very much from
that is visible from the carth?

1. Do the surface features of tho far sidd

the surface features of the side of the

2.1 50, describe the differences.
Remediation: Have the student read the last paragraph of Excursion 7-1, page 143.

)}

4

B

@



ERIC

]
i

N \l

.
.
+
-
~
-
’

ar

o
4 t
\
i
(L
‘ L 3
1
<
\
/
I
*..
»

M

K

g
.
4
.
.
¥
i
)
v
o
B
td

¢




wu

10
02-Core-6A, B, C

\\ - 01-Core-16A, B, C- :

|

L : & o. -
. 1 . Tl ! e
o EEEEEER . =B
! ¥ ! 1. F :
B [ ] | .
s ! - w0 :
N ) ™ ] H L. D
o~ o o ] + T - — i : " ™
' { R — e l...|0|.|.o|ﬂ.|[|||? — - _ I
m : H et i A S S I T .
=1 m e - - e e b s S SR AN DR | .
! H © | ™ B e n'.i.nwl..?lo.l.llvil. - TllL .rﬂw
B . i N .y|..1|o|.t|o|w||0.|.ulJ B et IR e Ll el dned — l..y..u —r——i- o~
= , L, TS T T T NI ]
! 3 e i e e - : el T T —— " _
_ . w0 e e ," e '
- o~ B Lt : — e _ e
s ; : ]
L_ T _ S I R ~ 27
. R 3 p _ oo o £
: e - - - “ . =
: ; o . FEE U OGS P ﬁ . e L
‘ : i 2 A gy e ]
m . m _L. N c ' . ) - T 1 ) 5 (2] A
' i : gl - £ — e e e e - Jtllqlet o.l..w.. - < i
; | N . c e s emmem— e s e oo e e - .= _
1 ' : L i o = - B Ry e 3
; 1 l W Sementn ek Uy <
11 H L I -— M — e —— —— - e, - - 0 T
: E - i | I = . - . m.
| | - e e = -
w ! 1 : T. h T : - — — — ] !
X ! i H T - )
ﬁ T I he o ——— e e ——— -
: : _ — [SENEUUNSUIE SENEDS PSS S - = - O
_ . O PSS AR A =
| 2 T S TS | .
, A 3 ' i e e i et eSO
| _ _ 0 P
S EEREE) - S e . I
_. - 2 : _ N U ERTRGE BR A © © <. o~ o. o - © < o~ o
. : ; : . : - - J - -— - . - . L - . . s
= . - 0 . o . X ’ .
..;.% - .... - | s .4 I

D O R | . (wo u) IDNVHO 033dS
(5,'u1) IONVHO I8N LYHIdATL TYLOL -

-t . —

RN




