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A
FOREWORD

. To implement an educational approach successfully, one must match the philoso-

phy of evaluation wnth that of instruction. Thig is particularly true when individual-
ization is the key element in.the educational approach. Yet, as important as it is to
achieve this match, the task is by no means simple for the teacher. .In fact, without.
specific resource materials to help him, he-is apt to find the 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 are 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, Indzwduahzmg Oblecttve Testing and
Evaluating and Reporting Progress, can be used by small groups of teachers in in- -
se¢rvice settings or by individual teachers in a local schbol environment. Hopefully,
they will do more than give each teacher an overview of imdividualized evaluation.

- These ITP modules suggest key strategies for achieving both subjective and objective . » .

evaluation of each student’s progress. And to make it easier for teachers to put $uch
strategies into practice, ISCS has produced the associated booklets entitled Perform-
ance Objectives, Performance Assessment Resources, and Performance Checks. .Using
these materials, the -teacher can objectively assess the student’s mastery of the proc- -
esscs, skills, and subject matter of the ISCS progr'am And the teacher can obtain,
at the moment when they are needed specific suggestions for remedying the stu-
dent’s identified deficiencies.

If you are an ISCS teacher, sclective use of t};ese materials will guide you in devel-

- oping an individualized evaluation program best suited to your own settmgs and thus

further enhance the mdnvnduahzed character of your ISCS program.

-

The Co-Directors
. Intermediate Science Curriculum Study
Rm 415, W.H. Johnston' Bunldmg
415 North Monroe Street
Tallahassee, Florida 32301




“

THE ISCS INDIVIDUALIZEDTESTING SYSTEM . S

- The 1SCS individualized testmg system for each lcvel of lSCS is composed of four
" major subdivisions:
= 1. The ITP modules Evaluating and Reportmg Progress and’ Indtmdualzzmg
Objective Testing,
2. Performance Objectives,
3. Performance Checks in three dltcrnate forms, and
4. Performance Assessment Resources.

Evaluating and Reporting Progress presents a comprehensive overview, with ‘many
refinements, for individualizing the grading and reporting of students’ progress, based
on both subjective and objective- criteria.  The module Individualizing Objective
Testing describes more specifically thase ISCS evaluation materials which have ob-
jective criteria ~the performance objectives, checks, and resources — and it presents
practical suggestions for their use. These two modules should be LOHSldu‘ed _pre-
rcquxsltc to successful use of the other ISCS evaluation materials.

1
/

Each of the Performance Objectives booklets contains a composlte list of selected
measurable objectives considered 1mport.mt to a given level of the ISCS program.
However,. many of the long-range goals and aims that are at the heart o the ISCS
program do not 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. ' C

Each of three Performance Checks booklets contains an equ_ivalcﬁl but alternative
set of performance checks which were developed to assess the studefits’ achievement
of the objectives stated in the Performance Objectives booklets.

The Performance Assessment Resources bgoklet is a teacher’s handbook to be -used
in igdentifying the appropriate performance checks with which to -evaluate each stu-
dent. The booklet also.indicates how to set up, testing sltuatlons, correct responses,~
and glvc remedial hclp ' _ -




NOTES TO THE TEACHER  *

An &verview of évaluation;, including both objectlve and subjective criteria, is given
in the module Evaluating and Reporting Progress. Many aspects of this booklet are

described i more detail in Chapter 3 of the-module Individualizing Objective Testing. - 3

o ' ~ These-notes are meant to augment, not réplace, Chapter 3 of that module: As you -
' ' use this booklet, you will Gegm to see ways to modify its suggestions to meet your -

needs better.. 'You are encouraged to enter your modifications at the pomts where
they apply. Only by altering these materials will you evolve an evaluatldn system

best suited to your own classroom environment. It is important to remember that- .

only prmc1ples involved in’ objective criterion-referenced evaluation are applied in

_ this booklet Therefoxe, you will obv1ously want to incorporate subjectWe criteria
e . . . also. -

[ . . -

 Units and Chapters

A4

There are at least two Performance Assessment Resources booklets for each level
of ISCS. These booklets are divided into units, thus breaking up a single level of the
'ISCS program into easily handled sections of correlative chapters. The relationship.
between the unitsand the chapters of Probing the Natural World are shown in Tablé 1.

| | LEVEL o
i UNIT | CHAPTERS | EXCURSIONS
- — [ 1 ] 1and2 | thru 3
: 2 3 and 4 4 thru 8
3 5 thru 7 9 thru 14
" 4 8and 9 15 thru 19
5 10and 11 | 20 thru 22
A6 | 12nd 13 | 23thru27
i 7 . 14and 15 29 thru 33
A 8, 16 and 17 -34 thru 39
) 9 18 and 19 40 thrtn 44
. 10 b 20and 21 | 45 thru 48
Table | . , /

. As you can see from Table 1, most units include the objectives and performance
checks for two chapters and their repted excursions. The individual objectives and
pertormapce cheeks for each unit are to be selected and used wheii the student has

~completed the entire unit. This delay should ensure that there is no premature
assessment of the student’s. achievement of concepts and skills which may be intro-
duced early in a unit, but Vlllbh 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 throughe units rather
than conductmg a formal evaluation at the end of the unit., : '

N \
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"
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Summary Table -~ s

“Each-unit begins with a double-spread “Performance Cheék Summary Table.” The = -
Jleft-hand page of the “Sumpmary Table” serves as a table of consents for the unit. It
provides a great deal of information about the objectives pertinent to the unit. Usual-
ly about twenty-five objectives for each unit are introduced for the first time in each
“Summary Table.” A maximum of ten relevant objectives from previous units are -
reintroduced. . L ' -

On r_thc left-hand side of the “Summary Table” is a list of code numbers, each of .
- which is unique to.one objective: within the tevel, Two e¢xamples of code numbers -

and their meanings are illustrated in Figure 1 below. _ .
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- The core objectives first appear in an order that corresponds roughly to the text - :
development. Exceptions to this ordering were made to place objective$ based on, “
related processes or content together. Objectives based on remedial excursions are ' _
numbered as core objectives because they involve skills essential to success in. core . S .
activities. Next are listed the general or enrichment excursion objectives, and these
are. followed by objectives from prior units which. are again considered important to ‘
the ;studeg@t}.«é‘_’ progress. These tepeated objectives are easily spotted, as a capital R - - »
(for Reppatiyl) appears after their identifying code number, giving a listing such as ' N
03-Core-I'M’ The specific resource aids to be used with repeated objectives are = . ' w
given in the units designated by the code number (unit T'in the just-cited example), . . . 2%
and the information is not repeateéd-each time within the textual material that follows S
the “Summary Table.” : .' . Lo

Pad

Each objective code number is followed by a short descriptive statement of that

objective. These short statements were written, using the students’ vocabulary. THey

should be-helpful in communicating the objectives to the students should you desire

to do $o. Ways to involve your students in selecting the objectives are discussed in :

the module Individualizing Objective Testing. A : '
The right side of the “Summary Table” 1s made up of eleven columns. Letters are

used in the first five to designate the characteristics of the performance check. The

letters and their meanings are as follows:, ' '

. . N .
\ .
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M- Completlng the check requrres regular ISCS matenals ‘
O-An. observer should view the student’s performance as he does the check.
P- - Completing: the check reqbﬁ'the use of specraUy prepareg- materlals.
Q- The answer to the check is of tie quick-scoring variety.

T <The check will require more than three mmutes of the student’s txme..

Check marks in the next four columns help the teacher assign approprlate perform?

ance checks to 1nd1vrdual students. The first of these columns is entitled “BasaJ

Ach]evmg the objectives checked in this column is.considered essential to most stu-.

dents’ success with the total unit. These performance checks may be assigned to any

student; however, better students Wwill findthat many of these offer. htt‘le or no_ - |

challenge

‘Check marks in the columns hedded ““Math,” “Reddlng, and “Coaec{” indicate
'performance checks which require a higher level -of- computational skills,-a higher
‘reading level, or a greater ability to think abstractly 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 bagal, but the skills which they requlre
are wrthln the capability of most students.

A tenth column liCts the action verb that identifiee the theoretical mental process

required of the student to complete the performance check for the objective. A .

precise definition of each of the verbs used to designate mental processes is glven in
the‘{‘dule Indtwdualtzmg Oblec tive Testmg -

Finally, in the eleventh column space is provided for notes AlthOUgh you wijll

“find an occasional comment printed here, this space is mainly for your notes. It’s a
.good place to put any special instructions or preparations you have found helpful.

, M . [} )

As mentioned- earlier, some objecties are repeated objectives — ones that hz_ive
.appeared in previous units. When such an objective is listed.again in the “Summary
Table,” its. cJassification as basal or as presenting math, reéading, or conceptual dif-

» ficulties is likely to be different. This change most often derives from a change in
-‘purpose. The first time a concept: or skill is introduced, the intent may be only to
«introduce students to it. When reintroduced in a later unit, the skill or concept is

frequently developed and used extensively. Thus, in the “Summary Table” for the

- earlier unit; objectives related to a concept are likely to be classified as conceptually

difficult for many students, whereas in the later units, the same objective mlght be
reclassified as basal. o

1
' L 4

Organization of Resources’

Immediately following each “Summary Table” comes the bulk of the resource
material for each objective introduced in that unit. Once more, each objective is
identified by its code number, but this time it appears in bold, black print in the
outer margin directly beside the applicable resource. A pair of horizontal lines
separates the resources for each objective from those for the previous and following
objectives. When no horizontal line appears at the bottom of a page, the objective is
continued on the next page. - '

L9 .
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, The list 1mmed1ately following delineates the functlons of the various component PR
resources provided for the objectives. Two of the componentgf(Regular Supplies, '
Special Preparations) only appear when they are needed for a partlcular 1tem Many

of the performance checks, for example, do not require any supphes SO sUpply“
headings are omitted. ®bserve the functional descnptlons carefully — they are the

“keys to the types of resource materials prowded in the Perjormance Assesgment \\

Rewurces booklet : S

: COM PONE’NTS _ FUNCTION

- Descriptive Statement  This statement duphcates the one thdt appears in the
' - “Summary Table.”” If you misread a code number and
find yourself looking at material for thé wrong objective,
this should stop you and send you-back to the Tablg'to S
check. More important, it should briefly indicate to,you
. the basic purpose of the objective: ¢ -
Objective ' The underlined verb in this statement of the objective
' ' indicates the theoretical mental process.that the student -
will perform. The phrase following it indicates the content -
or process skill which the student must perform. A com-’
plete description of the verbs and theiraneanings can be
. o found in the ITP module /ndividualizing Objective Testing.

~

Regular Supplies This section. lists any ISCS equipment that the student will
B need - regular equipment that is peing used in the unit”
on which the student is being cvaluated or in prevnous
©units.

- .
ocip) Preparations Don’t overlook this section. It lists and describes materials _

_ ’ i ® the 'teac]ler must collect or prepare in some way. ‘Included .-
AT “ 4re special solutions, special packaging, and labels required

for materials for evaluation purposes. The sectton also

specifies particular grids that the students will néed for

graphing.

Student Action This is a general description of what the student should do
in responding to any of the three performance checks based
on the objective. 1If his expected response is to state a gen-

. eral principle, it is listed irf this section. If the three per-
formance checks require specific answers, they are pro-

-vided below the general statemént in the student action.

Performance Check A Performance Check A is fully stated to allow for a quick
review of the statement of the tasks as they are presented
to the student. Performance Checks B and C gencerally
present slightly different situations or wording but ask

_students to perform cquivalent- tasks
\

,,10‘; .\
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.tl‘leir progress to the extent that they lose interest in the story line.

Remediation . THis final seetion'outlines suggested action that ¢an be
' PR ) . taken if the student fails to achieve the objective. In some.
. oA of the remediations, the listed steps are sequential;in - -
- < e others the steps represent options from which it is sug-

. gested that you select one or two. Some remediations
. suggest referring the, student to review sections of the core,
" doing an excursron or reviewing a self-evaludtron questlon
o dnd its response. . v

" S, ' L .4' ’
How to Find It - _ _ _
\ l ) .

Loedtlng a particular objectlve whose nisnber ,you. know is edsy Just. thumb-_

through the pages- watching for the unit number which appears in jarpe black prmt
above the word core or excursion in‘the margins. But suppose u- wish to locate

an objective pertlnendt/é a given section or chapter bf the text'and you don tknow

%he number Here is ocedure to follow _ . :
« - Determlrfe the unit in which fhe chapter occurs, using Table l
te 7 Thumb through this booklet untll you find that unit number as the
. beginning digits of any code number appeanng in large black prlnt m the
outer margin.
3. Look for the “Summary Table” at the begmmng ofthdt unit.
4. Use the “‘Summary- Tdble” to determine the number of the objectrve
. you seek. ' ' _

Be Selective

‘o . § ) . y

. The resource books for each level contain many ‘more objectives and resoarces

than any one teacher can use. If you add objectives and resources, and you probably

will, your list will expantl further. Thg most successful usér of thjs catalog will be,

the teacher who picks and chooses selectively to meet the specific needs of his stu-
dents. Therefore, once you arc familiar with this book, it is‘imperative that you
establish a system of selecting dnd assigning checks to the student. Suggestions on

how to establish sueh a system are glven in Chdpter 3 of the module lndlvzdualzzmg :
Objective Testing. -

-

Whatever selection and assignment system you develop, it must give due regard to
individual student’s differences., For example, if you administer too many recall’
performance checks to a hrgh~db1hty student, he will not only be bored but you de
also fail to assess his progress adequately. Too many difficult items administered to

a low-dbility student leads to frustration and reinforcement of the *I knew I couldn’t

do it” attitude. @h the other hand, even the beqt students need their egos inflated

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

be appropriately challenged. Be careful, too, of placing too much emphasis on ob-
jectives.  This may lead students to place undue emphasis on tests, thus slowing

a

\




" Assigning Performance Checks o . R
" How many Aance ehecks should be assigned to a student" Thls question has. .

no fixed answer. The primary concern is that performance checks provnde the needed- -
feedback to both you and the student. ‘If, in your judgment, evaluating a student &h -

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 random sampling of them.
“Such a practice would subject the student to tasks.which would-be either unduly
drfﬁcult and time-consurning or perhaps 100 srmple for him and therefore meanmg‘
less, tlme-wastmg’actlvntles : L e I
You may wnsh "to speufy the ezluivalent form (A, B, or£) of perfarmance checks
* that the studentshould do when assigning the specific performance check numbers,
There is, of course, no difference in their difficulty level. In any. case, have the stu-
- -dent record both the number and the letter of the specxﬁc performance check he

does. “These numbers and- letters should appeai on his-answer sheet, as they will be

needed to check his response, Since the numbers are unique within each ISCS level,

there is no need to use a student’s time copying the performance checks. Lrstmg' |

the number with the response is sufficient, It’s a good idea to remind students

frequently that their answers must go on separate paper — not in the PerformanCe-

keep abreast of the range of your students’ progress and prepare only those materials

you antnupate needing, referr;mg to the P’s appearing in.the third ¢olumn on the

" rigfit-hand page of the “Summary Phble.” / Batteries, of course, will need ‘replacement

or recharging occasionally, and specially boxed supplies should be checked periodi-

cally for missing or nonfunetioning parts.
. : s :

re

At the back of Part 2 of the Perforindnc e"Asses'sment Resources, you willfind grids -
identical to those the students must use in certain performance checks. The grids at .
“the Back are suitable for reproduction. You may make bpies directly, using one of

_ the well-known commercial copiers. For large quantities at low cost, make a nfaster
by the thermo process and pse it to mdke duplicates. If you make copies in either of

these ways, your students wrll not b¢ wasting time drawmg grids, and you will feel:

free to dssrgn objectives that need gnds .

v

of some equnprrrent tied up in Special Preparations. at any one time. To avoid this,
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A O . - " Chapters12and 13".. o ' ' Perfarmance Check '
o 6 '/;Excursior{323thru 27 0 - '. o ' - .Summary Tablé -~ *

¢ . '. - . .
. ] - - .. | . ) . — - —
.1 Objective Number ,rObje'ctive Descripton .0 T . - A
Lot B - _T.;.. —_— —— . ~— L — —_—
«. -~ [|. 06:Core-1 " s‘Remembers'when current will flow in a circuit . Gy " :
' . L ‘” " _ KRN ' — —
.© ' | 06-Core-2 + Names tHé Substahce which causes the blue color.in a solution _ S
B ” . — - .‘ 7 Al . — - - . - R = . . > - < " ‘{‘ o
. 06-Core-3 Labels the geddish-brown sofid on a carbpnrod, -~ S
. . .- . b ..
06-Core-4 Selects the energy conversion within a charging battery -~ .~ = s s
R o| 06-Core-5 . X Names the for,bof energy"ifored in a battery L8 v
. ' v ® ' ‘ —
06-Core-6 ? - Des@nbes the reaction wuf‘un a battery during chargﬂwg and dnscgargmg
. . -‘ v “ .
i 06-Core-7 . ) Indlcates what makes an Llectrlcal curcuut,camplete '
N ) N '
o 06-Core-8 . " 7| Constructs a series circdjt ' ) - o
. h 06-Core-9 | Diagrams.a series circuit ‘ ' ' .o
v -, < - ] IR - . ) N
06-Core-10 - Uses the effect of one appliance on another to classify. the connection as series or parallel
n . . “ .“ . ] . +» ) N . .
o . - - - et - - —_—
" 06-Core-11- Diagrams a parallel circuit ' ' : -
- — ‘l' '.. - . . ‘ ° : - z‘ . - ;‘
06-Core-12" . Constructs a parallel gircuit: ‘ ey .
06-Core-13 "~ " /| Recognizes the effect of adding a-resistor tp a series-circuit. - ]
R s — . : ;
06-Core-14 "" | Indicates a way to reduce current flowing in a series circuit
06-Core-15 " | Labels circuit diagrams as series or parallel ;
“ . . . : N .« -, .
.,FT‘* A - . " . —_ - - !' . — - — ’ ‘ ‘.".'. E— - v . -
06 Cof&16 , Gives the cause for temperature changa ina currept-carrying resistor .- C¥
08-Core-1 7 - 'Becogh' zes the gffect of a magnet on‘a currerit'carrymg wire . £l |
» - 3 )l i £ B )
. . s ‘ ; . . Lo :
‘. ) A - . ) . N R } . ‘ LN . RO
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Obijective Number Objective Description
v v —— ' —
06-Core-18 - Recognizes the effect on the strengtg of an electromagnet of changing the number- of loop:

of wire . . ' L.

4 ! ! - » —
06-Core-19 Selects characteristics of energy -
06-Exc 23-1 Selects variables which affect the electrical output of a battery v |

. 06-Exc 24-1 Reéogniies evidence of chemical changes in which energy is released

06-Exc 25-1

Recognizes errors in measurement

(R
VR
v

Df’ms a best-fit line between points on a grid

06-Exc 25-2
06-Exc 26-1 Selects a character@s'{ic of parallel cikcuits ' - S
. ..d M . o
06-Exc 27-1 ‘Indicates the direction’compass needles point when electricity passes through a nearby wire
+ - . ; ‘ 3 I
01-Core-8R Selects simple electrical systems from among nonsystems

01-Core-14 thru 7R

(Arithmetic skills) y o .

01-Core-18thru 22R

(Student’s responsibilities)

~ |7 08-Core-22R

'02-Core-13R Explains maghqtic attraction in terms of force .
02-Core-16R Remembers t_he.questi{'rthat operational defigitions answer | T e
- e - s i - — - : T — FIV[," T ey
05-Core-14R Relates friction to temperature change ., v
05-Core-16R. . Selects relative amounts.of potential and‘kinetic': energy T )
;| Recognizes the characteristics of enérgy Lo S
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Rcmem bers when current will flow in a circuit. ® -
The studcnt applies the rule that current will not flow in an mcomplcte urcunt

Student Action: Rcspondmg to the cffect that the componcnt will nft be activated,
because the cireuit is not complete. '
)

Perform‘ce Check A: Assume that the cqunpmcnt shown in thc diagram below is

all in good working order.
. Will the bulb light?
2. Why do you believe the bulb will or will not light?

. ‘ witc , ‘
S T

_ / ’ . ) A Battery

4 : : Bulb

. ¢

x4 M J

v

_Remediafion: (1) Suggest ‘that the student review Chapter | in which the battery

awas involved in several different systems. Discuss the battery-motog-sinker system
y R and the battery-bulb system. s the pathway continuous in these systems? What
would happen it a test lead were' disconnected? 'I"ry it! (2) Refer the student to
’ . Self-Evaluation Check 13-1 on page 15F. , N o ‘

. . " X .
« - R : -
. . ~d

Names the substancc which causes the blue codpr in a solution, oo

., ? .

v The studcnt rccalls that the hluc'solutlon hc Llscd in connection wnth (‘haptcr 12
contained u)m;zr«*~ ’ x ) .

i Ore Special Preparatlon l’rcpdrea hottlc of copper sultatc solution labeled 06-Core-2.’

Student Action: Sclutmg wppu
ooy v A:b . Lo g :
] . s h\' . '

" .- o ) B: g : .

v .
.o ] o - Cr ¢ ' . | : .. r
. . (S o . ~ .
, ’ e ” ‘ ' -~ . ’ '
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Performance Check A: Get the bottle of blue solution labeled 06-Core-2. This is the
same.as the solution you used in Chapter 12, Which material in these solutions was-
’ responsible for the reddish- brown coating on the carbon rod?
a. Water -
b. Copper
. . t. Sulfate
. d. Oxygen

» .

-

. Remediation: (1) Discuss the copper plating experiment with the student. What
happened to the carbon rod when it was placed in the blue liquid and electricity was
milowed to flow through the circuit? What was the substance which was coated on
the rod? Where did this substance come from? Check his response-to questlon
12-15. (2) Suggest thdt the student read pages 145 and 146 if additional review is

necessary. . . o
, _ vty

[ 4

Labels the reddish-brown solid on a carbon rod.

. Thc student identifies copper dS the reddish- brown solid on a carbon rod whlch was
yeoated in tit blue solution during thie activities in Chapter 12.

'Special Preperation: Put a copper-coated .carbon rod in a box label‘t’fd 06-Core-3.
Student Action: Naming copper.

Perfofmance Check A The carbon rod in box 06-Core-3 was coated with a sub-
stance during the d(,tIVItles done in Chapter 12. ‘Name the material that coats the

carbon rod. - ) , _ )
- . N ~
Remediation: (1) See the Remediation for 06-Core-2. (2) You may also wish to
refer the student to Self-Evaluation Check 12-4, page 150. ‘ '
Selects the energy cénveréionhwithjn a charging battery. v o
The student. recalls that Mectrical encrgy is changed into chemical energy when a

battery is chargcd

Student Action: elcotmg the s(atcmcnt “blcctmdl energy is changed into chemlcdl
energy.”’ o/t . .
- . B: a- ' ' . '
. C b

F
-

W

, Performance Check A: A car battery is properly connected to an electric bdtteryf
., charger. Choose the letter of the sentence below whl(,h describes the energy con~,
version thdt takes place within thc battery during charging. :
. Electrical energy is'changed into kinetic energy.
_ b Chemical energy is clianged.into elcctncdl energy. "
G nght energy is changed into heat energy. . .
- & Electmal cnergy is changcd into chemical energy.

a

vi

4
1

) :‘ E
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. BT N
Remediation: (1) Refer the student to Activity 12-13 in which he examined the -
lead strips of his charged battery Ask him to d&nbe the appearance of the ead in
question 12:23. How were the strips different after charging from when he made
the battery? What form of energy is stored in the strips? Where does his battery
get its input energy? ‘Therefore, what form of energy was put into it?. (25 Have the
student read page 150 for a good summary of energy converslon in a battery..
(3) Refer him to Self-Evaluatton Checks 12-1 and 12-2.

X

06
ore

o
N_ames‘the form of energy stored in a battery. .

!

The student recalls that energy is stored in a battery as chemical energ\y

Student Actlon tatmé that the form of energy is chem jl
Berformance Check A:"In what form is encrgy stored in a battery? N

Remediation: Sec the Remediation for 06-Core-4.

~ .

ore

Describes the reaction within a battery during cha’r_gipg and discharging.
The student applies the concepts that charging a battery means storing energy in it
by converting one substance into another and that during dlsehdrgmg1 the reaction

is reversed, releasmg clectrical energy. |

l

Student Actlon Responding to thc effect that charging a battery stercs clectrical
energy in it and’ discharging reverses “the reaction and releases electrical cnergy.
. + | *
Performance Check A:.
. What happens inside a rechargeable automobllc battery when it is bemg
ehargcd’
2. When it discharges to the automobile, what happcns inside the battery?

Remediation: (1) Ret‘er the student to Activity 12-13 on page 149. What happened
to the lead sheets inside your battery when it was charged? What do you think hap-
~pens to this codting when your bdttery becomes discharged? (2) Have the student
read page 150, which describes energy conversion in a battcry (3) Refer him to
Self-Evaluation Check 12-1 and 12 5 ' '

- . 2 P

N '
»
. P A

. . \

. \ . . N
R
> .
. N .

lndicates what makes an elcctr[cal circuit complete. .

-

The student récalls that a complete electrical circuit is one which has an unbroken

uonduetlve path through which clectrical current may travel.

Student Actlon. chgondmg to the cffu,t that he must mdkc an unbroken eonduo-
tlvc pdth

|

A
2 <

¥

g
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Performance Check A: Luns has a battery, 2 bulbs and 3 teyt leads. What must he °

do to make a complete electrical circuit? You may use asiagram as part. of your
answer.. ' L

;Remedlatlon (1) Discuss Activity 13-1, page 154, with the student In edch ar-

rangement you made with the given objects, how did you make the circuit com-
plete? (How did you have to connect the objects so that electricity would flow?)
(2) Check his response to question 13-1. Would -electricity flow in a single wiré
- which is not connected in a continuous pathway?

» ! 4

Constructs a series ¢ircuit. _ ' S

¢

R * N \ ] )
.The student applies the rule for constructing a series circuit in such a way that when

any one of the bulbs is removed from the sqcket, the other bulbs go out.
. L]
i
Regular Supplies: 1 charged “D” size Rattery
2 No. 222 bulbs and soekets
— 3 test leads

‘o

Student Action: Conncetmg the two bulbs in a series cnreult

Teacher’s Note: If properly connected, the two bulbs should glow dimly. You may
test the circuit by, removmg one bulb; the other should then go out,

Performance Check A: Go get 1 chargedf ldbhllght battery, 2 bulbs and sockets, and
3 test Icads. Using these materials, connect the two bulbs ina series circuit. Show
your teacher what you have done. ' :

Remedlatlon (1) Check the student’s drawing of Figure 13-2i in his Student Record
Book. If this drawing is correct, slmply have him review the series circuit discussion
on page 155. (2) If the drawing is incorrect, suggest that he do Excursion 26, whnch
provides remediation on series and parallel circuits.

Diagrams a scrics cifcuit.

The student applleq the rule that a serics circulit is wired so that electricity follows a
path from one battery terminal through the switch and each of the dpplmnces in suc-
oessnon termmdtmg at the other battery tenmnal

* Student Actlon Dldg[amlgg a’ series ureult Whl(,h contains a battery and thb other
clements No one termma} of any eomponent should show "more’ thdn one conneg-
tion. . ‘

Performance Check A: l)mgram a-circuit that shOWs a swnteh a battery, a motor,
-.md two light bulbs connected in series. -




[

Remediation: (1) Ask the student what a series cnrcult is. Refer him to page 155.
and Figure 13-2. - If he needs additional review of. senes cnrcults suggest that he do
Excursion 26. (2) Also refer the student to Self-Evaluation Check 13-2. (3) When
you are sure that he has a clear understanding of a series circuit, ask him how he
must connect the objects in the check he was given. Have him show you his diagram.

'uqmg an alternate check. : . »

Uses the effect of one appllance on another to classify the connection as series or
parallel . ~_-/

-+

’

The studens classifies. the wiring (ureultry) as serles when one device’s eeaqmg to
operate causes a second device to stop operating and as parallel when‘one dcvnee $
wdsmg to operate does not stop thé secongd device.
Student Action: Naming the correct circuit type. .
" - A: 1.series, 2. parallel, 3. serics , .
B: t. parallel, 2. s‘cric's:,-‘-.3=3;.’§g:$ries '
C: I.serl"es, 2. parallel, 3. parallel

Q‘;

| Performance Check A: For each of the tollowmg stafements, tell whether the elec-
-trical devices mentioned are wired in parallel or in series with cach other. Write

series or parallel dn your answer sheet next to, the number for cach statement.

I. Suppose a fuse (circuit breaker) in a house is removed and that causes the
television set in the living room to go off. How are thc fusc (circuit breaker)
and the television wired?

2. A toaster and a light are both plugged into the receptacles of a wall out-
let. The toast pops up, and the toaster shuts off. But the llght remains on,
How are the toaster, and the light wired? ’
3. Suppose you wish to roast meat in an clectric oven. You set the clectric
timer on your oven for two hours. At the end of two hours, the-timer rings
and shuts off. The oven also shuts off. How are the timer dnd the oven
wired?

Romedlatlon' (1) Question the student to determine his understdndmg ot series and
parallel elrcqltq,,‘ If he cannot define the two terms, have him do, or review, Excur-
sion26. (2)- H—&hc student nceds only a brief review of scries and parallcl ureults,-m
suggest that he read pages 429 and 430. If time pertits, have hlm s¢t up the two -
ureultq with two bulbs in each and. show you the effect of unserewmg a bulb in each
circuit. Have him respond to qucstlom 2()—1 2 and 26-!3 on pagc 430: (3) Reawess,

v
- 4

- Diagrams a parallel circuit.

-

4

The student gpplics the rule that a parallel circuit is wired so that the clectricity

. flows from. one terminal of the battery through cach of the appliances directly and. -

from the oppasitc tcrmnqgl of"edeh of the dppllanws back to the other bdttery ter-
cminal et A L S




K

Student Action: Diagraming a parallel circuit contammg a battery and the other
elements given. One terminal of eaqh compgfient should be connected to’one bat-
‘tery terminal and the other battery nal connected to each of the otHer compo-
‘nent terminals. ' , : : '

Performance Check A: Dlagram a circuit - contammg a baftery, a motor, and two

bulbs wrred in parallel o .
o

"Remediation: (1) Check anure 18-3 in the Student Record Book. lf he has no idea -

what a parallel circuit is, suggest that he do the latter half of Excursion 26. (2) If
the student needs only a brief review, refer him to Diagram 13-3, page 155, of the

related discussion. Self-Evaluatlon Check 13- 7 will also be helpful (‘3) Reassess, us-

ing an alternate check. . :

D) y R T .
Constru cts a parallel circuit. ‘ ' <Q

Th wi student apphes the: rule for constructing a parallel circuit so th4t when one or
of three bulbs are removed from the sockets, such bulbs\a remain stay lit.

Regular Supﬁlies: 1 charged “D” size battery .
" 3 No. 222 bulbs and sockets
"% 6 test leads ' '. ,

Student Actlon Connectmg the three bulbs in a parallel circuit. -

Teaaher’s Note: All three bulbs should' light at full bnlhance If they are very dim,
either the battery is-weak or the circuit is improperly connected. You can check for
the latter by unscrewing one bulb; if the remaining two bulbs stay lit, the circuit is
“correctly connected. N

Performance Check A\ Get the following: 1 charged “D” size battery, 3 bulbs and

Core
12

sockets, and 6 test leads. Using these materials, connect the three bulbs in a parallel

circuit. Show your teacher what you have done.

Remediation: See the Remediation for 06-Core-11.

A

' '«Recogmzeq the effeet of addmg a resistor to a senes urcult

The.student apphes the principle that each resnstor -added to a series mrcull’ causes '

every other resistor in the crrctnt to regeive; less electrical energy.

'-Student Action‘ Resgndmg to the effect that adding an element esnstor) to a
series cireunt reduces the amount oﬁ.electneal energy. received by each resistor w:thln

the circuit.
. '.',..‘4 DL .

-Teachers Note: For purposes of th1s objectrve, bulbs and motors are treated as fe-

-~ SlStorS o N 1_;;_'. O o o ] ._."_"_\,.‘_.f

¢ Y

06
Core
13




1
Performance Check A: Look at the circuit diagramed below. Suppose one more
bulb is added in series with the circuit. How would this affect the amount of elec-
trical energy the motor and the other bulbs recelve"

O

v ~

13

=\

. - L 8
L . ! N
. -~ l/ ~ J ~
% . || | TwT= =
» -Battpry ‘
™~ . Motor " Bulb

Remediation: Suggest that the student review pages 156 and 157. Figure 13-4 is
~ + also helpful. What- happens to the amount of electrical energy each bulb receives

. - when you add more bulbs in a series circuit?
O Indicates a way to reduce current flowing in a series circuit. : '
The student applies the rule that increasing the reslst.mcc of a serlcq CIrCUIt by add-

ing resistors in the circuit decredscs the.current flow. )

N Core Student Action: Stating either that adding another resistor in s %;‘lcs in the circuit or *

that substituting a resistor with highcer resistance for ond dlreddy in the circuit would
decrease the flow of current.

Perform;ince Check A: The amount of current ffowing in the circuit diagramed be-
low can be reduced in several ways. State ohe way in which the current can be re-
duced but not stopped,

. - Battery . .~




o . ) ! - \

-
i,
> %

- Labels circuit diagrams as series or.)arallel.\' - T sy

-
EAY

\

Remediation: (1) Suggest that the student review page 157 foae discussion of

resistafice. How does the brightness of the bulb in the-series circuit which contains ~

two bulbs compare with onewhich contains only one bulb? Is there a decrease in
current flow in the two-bulb circuit? If the student has difficulty answering these

two questions, .have him do the activity. -(2) The student can also be referred to .
Activity 13-8, in which a resrstor is used. Check his response to questions 13-33 .

through 13-35. Have him dompare the movements of the coil in Activitiegel 3-6 and

13-8. ls'there a decrease of current flow in 13-8? Why? (3) Refer the student to -

Self-Evaluatnon Check 13-5.

T

-

' K,
The student classifies each of fottr c1 uits as either parallel if the dlagram shows
more than one pathway from the battéry ta_the resistors or Series if the pathway for
the electricity is shown going to each resistor consecutlvely
Student Action ' Indicating the correct circuit type in all four cases.

A: 1 and 3 — pargllel; 2 and 4 — series.. '

B: land 4 — parallel; 2 and 3 — series,

.C: land 3 — series; 2 and 4 - parallel.

. e

Performance Check A: Each diagram below represents either a’series or a parallel-

circuit. On your paper beside ¢hé number of each dlagram name the type of cir-
cuit it shows : 2

~ - A

B Switch '.
’ Bulb - r

4 rd

+

' Bulb

Battery - Switch Diagram 1 . Battery .
iz : ’

— Y —

Motor

Diagram 2

‘ | . { . Bub
Bulb T

may . - | - 11

1)

Battery , " Switch - Diagram 3 - Batfery ©* Switch




Remediation: See the Remediation for 06-Core-14.

Gives-the cause for a temperaturc rise in 'e current-canxying resistor.

The student applies the concept thatwhen electrical energy passes through a mate-
rial, some of that el elcutrludl energy is ch.mgcd into hcdt cncrgy B

et

:Student Actlon' Resgondmg to the cffect that when electncal energy passes through

a resistor, some of that encrg encrgy is changed into heat energy.

] . C o . v
Performanoe Check A: When clectricity is passed through a rwstor the temp,crature
of the rcmtor riscs, What causces this?

L 4

. Remediation: (1) Refer the studcnt to Activity ]3-2, page 156. What habpencd tog
the nichrome wire thn/eléctricitx passed thrg’éh the circuit? What characteristic .

of the circuit is associated with this temperatufe change? (2) What form of energy

conversion takes place? What form of energy is associated with nichrome wire?

X

* .'*-

Recognizes the effect of a magnet on a currcnt-carrying wire.,

Tht, student apphes the concept that when a current- carrymt, wire and a magnet arc -
‘brought near cach other in a situation where only on\ls free to move, there will be
a foru between the two objects and the free object willMmove.

\ o

Student Actlon. Prcdlcﬁng2 that thc frec @bject will move m response to the force

between thc two Obje(,ts

4

Performance Check A:, Suppose that.a compass with its magnetic nccdlc is plaw
tindét- th!, wnre‘ot an clectrical circuit, as shown bclow What w1ll happm when the

- .sw1tch is closaa,l"

Battery
(top view)

| S

Switch '

L3

Remediation: (1) Suggest that the <tudent review Actmty 13-4 (2) Check his
_Tesponse to questions 13-17 through 13-20. (3) Suggest that he rcad page 160 which '

describes the concept of a magnet and a current-carrying wire exerting a force on
cach other. (4) Refer the student to Self-Evaluation (‘hecks 13-4 and 13-8. (5) Sug-
gest thdt the student do Lxuursnon 27 :




g

L d

% of loops of wire.

Reco&,mzcs the effeet on thc strcn th of an clectromagnet of changing the number ‘

- THe student applies the contept; that the strcngth of ap clcctromagmt varics with the

nunber of Ioops in thc coil of wire. . R - ore
Lo . ~ ( :

' Student Action: S dtmg tHat the strcngth of an clectromagnet varies with thc num- P
ber 'ot loops in‘a conl ‘oil of wire. RN . : _ \ .
. ° \

'Remedlatlon' (1) Have the student compare the movement of thc wirc in Activity . .. - 4

Performance Check A: How dow changing the nuq)bcr of R%ps m a c01l ot wire
affect its magnctw)trcnglh’ _

.‘~

N .
13 ' s Y

~

[3-4'to that in Activity 13-6, pages 159 and 162. (2) Check his response to ques-

_ tions 13-28 and 13<29. (3) How did-tle movement: of the w1rc ‘differ in the two

activitics? What Caused this increasein the movement of the wire in Activity 13-67

"How could you change thc dmount of erc SO as to gct even greater movement?

Selects charactcris{ics of encrgy.

The student-classifics four statements which are offered as general characteristics of 4 )

tnergy. *

Student Action: clutmg “l:ncrgy caif exist in More than onc torm and “Encrgy

can be transferred from one system to another” as LhdrdQlLrlsllLs ot‘encrgy
A: candd, o '

‘B: bandc . o o A

"C:a and b o _ ' ( :

Performance Check A: Record the Icttcr ot cach statement below which“identifies ¢
a characteristic of energy. Encergy can” : _
a. be measured by speed multiplied by distance. ' . o o
(b ‘be destroyed. - s
¢. exist in more than one torm ' _ . L,
d. be transferred from one system to another. - : ‘ : v

Remedlatldh' . The characteristics of energy a{g'dcvdopcd' in the context of poten-

tial cnergy ‘and kinctie energy n Chapters 8 and 9. (1) You may wish to refer the ‘
student to qucstlons 9-19 through 9-21 and, to the two paragraphs that follow.

(2) In a broader context, you can refer to the first two paragraphs of(‘haptcr 12 and o
discuss the answers to questions 12-1 and 12-2.

> M — e

- F_

Selects variables which affe\ct the clectrical output of a battery.

. varlablcs dﬁeetmg the amount of cleancal energy gchn oft by a Pdtlu‘y

The studcnt classmu thc type of metal in the strip and the type of solution as thc ' . y.

, et N R . ) ¢ .
r .

£

. ' ’ - 9 - % . . o , o
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Student Action:. Selectmg the two varrables using strlps made of dnfferent metals” e

“using adnfferent ‘solution, such as copper sulfate.” .7 7 .
A aa S s DI TR T .
L S TR R 'l‘ - s ' ‘0'"—', » . . é’
B:-dan d A D e
C: band ¢ o |
oy - . . ) e . N . ; » L

~

Performanca Check A: This battery, as it is protured wﬂl not produw enough elec—- .

" tgicity to light.a bulb. Write the- letter of any change listed below which would let

- the battery produce more electrical energy.'sf

a.” Using strips made of different metals -~ o o T o RS '
b. Using a beakerrather than a battery jar - ' ' -
¢:. Using a different sofition, such as copper sulfate .

d. Usmgacardboard dividet « T . g7 Vo

| Copper
| ca rtoon .

. . ._ . ) - * ‘5_:.” . .
' - . ‘j-— Ammonium chloride solution -
. L e > ) e

. / . ‘q.‘ -

D ]

"o

‘

Remediatlon ( l) Havc the student review Excursion 23 and hns data in 'R?bles 231 -

. and 23-2. (2) Discuss ‘the rcsulte with him.” Whu,h metal strips caused the bulb to”

light? "Which caused the motor to-run? Wlmh solutlon worked best? 3) Check his
response to qucstlons 23-2 through 2.3,4 “4) HdVC thé studcnt do an. J};rnutc .

06,
' ?EXC

¢

check " o ’ - & K
= ~ N S
RccOgnizee evidence of chem,u,.ll Lhangcs in whlch energy is released. -+~ R S

Thc student applfw thc conoept that chemlcal Changcs in, Wthh chcmlcal encrgy is |
.given off can be 1dentmcd by the production of hght heat, cleotnmty, bubbles or

the physnoal scattgrmg of reactdnts N

’ .‘

Student Actlon' Selectmg the three entncs contammg such cvndcnces i
AB.de.-b__ ‘ : _ EEEEN
Performanpe Chqck A: Chcmlul energy can ' Be stored and thcn changcd to othcr ‘
forms ‘ertc tpc lettets of any-séntences below in which it -is possible to say that the -4
stofcd LhcmlCdl energy is changing to other forms. '
. a. The brown ceating on the’ lead strip in your lS(‘S battcry dl%appcdrcd
when clectricity was produced. »
b. The zinc metal strip turncd w_ppcr-colorcd ‘when pld(,c‘d in wppcr sulfate
solution and the solution eot hot.
¢. The addition of glycerine | to potasslum permanganatc produocd llght
d. :None of these are correct, & .

»,



Remedlatlon.. (l) H.n(e the student review Excurslon 24.-(2) If the student fai‘led to -

qelect Jetter a, référ hiin to Chapter 12; Activity 12-13, pages 149 through 151, for

discussion. (3) If he’ failed to select lett¢r b, refer himto page 416 where he did this* .
activity. Cheek his response to question 24-11. (4)'1f he failed to select letter c, sug— ,

. gest that he rev;ew Actmty 24-2 and questlons 24«18 through 24-25.

-
P

Recognizes errorsin measurements. - . °

.

The student applies the voncept that all measurements, .no matter how precise, are

dpproxunatlons .md that it is 1mposstble to ellmmate errors in measurement
N A - .\’

Student Action: sgondmg in dlsdgreement w1th the proposmon and to the effect .

+that all me.murementq, no matter how precise, are approxunatlons and that it is im-
‘possible to ehmmate err()rs in measurement

LA . . A »
“

' Perfofmance Check A: Nick measures the weight of a beaker using a balarice llke',

yoir use in your ISCS course, He gets a weight: of 25.0 g. Next he measures the same

“weight_he reeorded earher is in error and that the welght of the beaker 15 exactly

o 24976g " o o
1. Do-you agree 'ot disagree with Nick? AN ' '
R Why" : N e L

Remedlatlon (1) Hdve thc student review Exwrsnon 25, espeudlly Table 25-2.
Discuss the data in: this table with the student and: the-errors in measurement in-

" volved. Is it posﬁnble to eliningte these errors? Check hle response to questions 25- 7

through 25-11..

‘!

beaker using 4 more precise balance — a centigram, or triple beam baldnce, as it js--
sometimes called. He gets a weight' of 24.98 g. Finally, he uses an electrical balance,
which' gives him a weight of 24.976 g. Nick says now he knows that the 25.0 g

"

- -

Draws a bcst—ht,lmc bttwecn points on a grld. L

The student applles the eoneept that a best-fit, lme 1s a smooth curve with ds\many
ponnts above as Below the llne : .

. Speclal Preeratlons Grid paper must be av.ulable Jou mdy wnsh to reproduee the
p the grid below with axis labelcd und points plotted, rather than hdve the students do
-the eonstruetlon . , A : : :

Student. Action: Drawmg a best-ht line-on the gnd

’
Performance Check A: Luis plotted pointé for data. he colleeted using a spmlglg

The points were located as shown oh the grid below. Get grtd paper from your
teacher. -Label the axjs, and plot the points as shown below Then draw the best—ht
line tor the points, ’ . .
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aniodiatiom,(ls lf the student cant draw a best fit lme have him -do or revxew
Excursion 5, especially page 305. (2} Discuss Figurt 5-2, page 305, wnth him.
(3) Have him draw the best fit line.for the check he was given. . - | o R
Se lects a characterlstxc of parallel clrcu'lts . . ' :
The student apphcs the prmuple that paral]el circuits allow electnclty to follow any
" one ot ‘several m@pendent pdths. T - : .
i -
%" Student Action: Selccting only the- response wluch mdncates that electrlcnty flows
in several paths. . o AR - LT ;
A: d : v - ' o S
B: b - S ! . o o R
"C: ¢ ot T yoe T
[ . ' ' o . )
Performanoe Chock A: The clectrical outlets in lggy 3. house are wired“in .parallel
. Write theJetter of the qentence below that explains what that means.
« a. The circuit contams more hght bulbs-than 'if it _had been wired in series.
b. The TV, stove, and- stereo wlll work whether or not they are switched .
on, , S o : 3
‘. c..If the TV is switched off, tHe fan also stops running.
d. The electric &y can flow through the circuits in any one of several paths,
e. Allo the aDbve are correct L . e -
. . ) v, R L ' ) “ ‘



Remedlatlon. (1)-Suggest that the student rev1ew pages 429 and 430 of Excursron
26, in which - parallelmrcunts were introduced (2)'Check his response to questlons

DXC

- 26- 10 through 26-14, - i S 0

1

_ Indicates - the diréction compass needles point when electrrc1ty passes through a
'ncdrb)'wnre.-,__. oL e ‘

I AR
' .

.. A . .o
KIP : 14

Q\e student applles the coneept that the magnetlc field around a \\ure through Wthh

. electricity is ﬂowmx, isa ser;es of eoneentnc crrcjes . : b )

v "L"

'Student Actlon Drawing compass I needles pomtmg in, dlreetlohs tangentnal to inag- o
mqry circles centered on the, W1re and pdssxng through the1r p1vots ' - '

Performance Check A The tollong ‘diagram shows a*copper wire- passmg through
a picce of cardboard on which several compasses have been placed. On your an-

swer sheet, trace the Cdrdboard and compasses. Then, use arrows to show the direcs. .
tion the eompass needles will pornt when the swntch is~closed and electr1c1ty is co

passmg throug,h the wire,

' h ' l. PR ..‘»v —ICIOPPd' wire .' K

.Cardboard
e

e Battery .

Compass ~—

.va'/jtch

) ¢

Remediation: (1) Suggest that the student review Excurgion.27. (2) Check the L
student’s results for Activity 27-13 and discuss Figure 27-2 with him,,
e i "™ . . \ . -, . e ..

oy i

T

3

£




Ny . Chapters 14 and 15 - S . Performance Check
- Excursions 28 thru 33 . © . % Summary Table
’ e . " ';-. - .,’ ‘1 ' .
.".". | Objective Number | Objectivé Description I
' A b7~Core-1 ) Selects a statement as not characteristic of a scientific model
. — T P LA X ; — : ———
~ -. | 07-Core-2 . Selects the correct source of scientific, maodels .

: DA . . ’ ! 6 : ' L . :
' . . i » ’ . - - - : g ' N -" " g L ) ' : —
07-Core-3 - ..4 States two things done by a good scientific model

l.ﬁ T " — . .. e " _-L j " ' . <. . - w REE
- 07-Core-4 - Selects a chara(‘.tertk‘tic'/'dt'a scientificsmodel o
v 1 07-Core-5 . - ' Lists three chara;zéristids assumed true of the ISCS electroparticle model © y
. - a N . . < e ' . - . _ A —
07-Core-6 . . . Traces the path of electroparticles in chayging a battery . .. EXI .
07-Core-7. * ' {ecides the uniqueness and relevén_ce-of a.model to a phenomenon -
07-Core-8. " ‘Describes the p(quéss i)'f'charging.a battery . '
R —~— : : -1 : . -‘r'-.‘. i .A ) s, . ma
'07-Core-9 -~ * | Uses. the électroparticle model to-explain how energy gets to.components of an electri
L : o S 2 _ -
R . . Circuit . L . *
N - : ' — — - — R - — .
07-Core-10 « |- Describes the functjon of the two poles of a battery B ; : e
| 07-Core-11 " States the gffett which adding a resistor has on the current in a circuit
07-Core-12 Recognizes the effect of the amount:of ‘energy per electroparticle on the number o
~ \ N ’ . : * ~ 3 c. —“.".0 ‘0 ‘ .'.’ ’ ) ' . ’ ~
“ | electroparticles flowing in a circuit
07-Core-13 | Lists phenomena not 'explained by'the electroparticle model
. - . 7' . - > ?7 - . 4 : . . —
|° 07-Core-14 States the reason.for connecting an ammeter in series
.07-Core-15 - | States a use of.the ISCS electFicity measurer in series with a circuit’ ‘ |
07:Core-16 | States how units of measurement coig intd ‘bemg
— T \ — - . T - )
\ . ! . . \ X” .
“ ; w Y e F L .’ ) ’
! 3 '. . d‘l . ’ )’\ ',.‘ « 1
s % | vb ' ' : ..‘N" - Tw
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Q v recalls ©
Q v recalls - %
Q v recalls
¥ ' ' |
Q classifies-
Q Vv recalls . —
. v recalls '
l-l" 8. ﬁ . !
' " recalls '
VA | | ] applies '
ALES >
— g . T, - L
"\ Vv 1. recalls- -
v ‘
o vV recall\s-.
" v _recalls
Q Vv applies
v -recalls )
' v " recalls -
\/ classifies. .
' Q recalls -
. N ' .z
— = ™
. ~ . ] . 1
_f . LN
Qo 3 .
. o \, ." ‘ . i i“ o
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Objective Number | Objective Dgscription T | S
] : — *‘t - - A —— = e—
* 07-Core-17 Describes the battery-charging process, using the electroparticle model
07-Core- 18 - States the name of the standard unit for me,fiSuring electrical current
07-Core-19 Names the utit used to meafure electrical energy carried by an electroparticle
7 b > - ey . —
07-Core-20 Shows.how. to change an ammeter so that it will-measure voltage
.',, . "
07-Core-21 Makes a voltmeter scale foran ISCS electricity measurer _ T
- 37 L : Ml ro—i (PRI : : ! —
v : : a . = Vo . . RE - v
07-Core-22 Shows the use of an ammeter in a canstructed circuit - .
07-Core-23 States what reverses the direction"d_,f défiqction of the poiriter on an electricity (r;neésurer-
» . . . . . d .
07-Core-24 States the effect that adding one more series circuit elément has.an the energy received |
. AL ‘.'. - ! - " .‘“"" v - ' ‘ - - - : - v —
! .each element in‘a circuit” .. = - : LT . '
ELp .. : : — " ,‘. .' ..:* < - : .‘ : o .. .‘ ] T — ‘ " r‘,.;;'
07-Exc 28-1: * States the diréction of motion of surface water in wavés Lo
07-Exc 28-2 Explains the movement-of waves, usihg a trdugh-and cork .’ - Lo
) Rg ' | . “ . ) . . . e
07-Exc28-3 ". . ~ Explains what makes a good description a good model
07-Exc 20-1 Selects the reason that new niodels are accepted’ L
; : . . 4
o ' 7 i - .. &
07-Exc 29-2 Selects the reasan for acceptance of a scientific model
1 -07-Exc 29-3 . Selects what is implied by acceptance of a model
07-Exc 30-1 Complétes'é drawn circuit showing wires attracting or repelling each other
L - . T n . I g . — " - -
07-Exc 31-1 Selects the best description of scientists
. . ¢ . ’ . ' ' .
07-Exc 32-1 Decides whether batteries should be connected in series or in parallel
: N o ) _
l - ‘, 3 A . * ‘.
3 f’ . A. \ N . K . . RN
. ” . ' ~ . . '
- o . . : Ty '
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. ‘ N .
Objectivé Number Objective Description ‘ - . | o
07-Ex¢ 33-1 Explains the effect of change |n srmple parallel crrcunts us /\g the eIectropartlcle model
. , ‘ 0‘7-Exc 3_3-2 - States the results of adding more battenes to a series circuit =~ -
| .01-Core-18 thru 22R| (Student’s responsibilities) | ' o | S o N
02-Core-16R . - Remembers the questions that operational definitions answer -
' 05-Core-22R ~.| Recognizes the characteristics of energy
; : - - — - : - ~7 ‘ L it
| 06-Core-7R . | Indicates what makes an electrical circuit complete
o 06-Core-8R Constructs a series circuit ) oo o ' S
. . E— . . _ _
06-Core-12R - Constructs a parallel circuit
.. 06-Core-13R- | Recognizes. the effe'ct of atfding a resistcr- toa series circuit ' '
- * ) . - . ——— v -~ L " : [ ‘ —
) | QG-Core-iBR 1 Recognizes the effect on ' the strength Of an electromagnet of- changlng the number of l00ps
R . . of wire =~ - I L
v ] 06-Core-19R- - Selects eharacteristics of energy _ T
i T - T s - - 4 - a— ————t —
‘ ki . _1
‘ , DRI ‘ “\
N . o
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Selects a statement as rfot charéoterjstié o‘f a scientific model.'~-’-- RN .

T he student recalls that a model is an explanatlon whrch establlshes a relatlonshlp B
rwrthm a set of Qbse observatlons dati, or generahzatlons by. means of a mental or phys-- -

o Ore ical picture or a mathematrcal equatron . >

, . Student Actlon Selectmg the statement’ “lt is an expenmental observatlon as not
* “characteristic ofa scientific model S e
v Anb e I
o S S
. ‘.. ) 3 P _'_ . .
vt e '-~Performance Check A Seleet the answer whrch is® not true of a scientific model ‘
S . It explains bbservations. " -, : R '
. " : b It is an experrmcntal abservation. -
¢. It may in some cases be rcpresented bya phys1cal objeet ora sketch

d, Itis usetul

T e

Remedlatlon (l) Suggest that the studcnt rev1ew Chapter l4 pdges l7l dnd l72 ).
. . whete the charactéristics of a geod model are ‘introduced, as well as his answer to
o ‘ _Self-Evaluation Check-14-2. (2) Discuss these characteristics and the COncept of a.
mental model with the student. - In Chapter . 14, we built a model for electrlclty- ‘
called the electroparticle model. Can you seet électroparticles passing from your
charged battery to a bulb? Must you see these electroparticles in ‘order tbr your
. model to be good, or.can we say that you bullt a useful mental model based on your
observations of electricity? y :

Selects the corrcct source of scientific models.

The studcnt recalls that suentlfn, models are thought up by men,
4" i ‘

Student Action: Selcotmg the cntry to the effect that models are thought up in

people’s. minds. _ ,

~

y -, A: d
. < < C' b I N :{ - . ~ . o
- . Performanoe Cheok A: Select. the best answer, Sci_c‘ntlt“remodels‘co°me: into exist-

ence by being g
a."discovered in nature; using telescopes
b. found among data and pieced together
¢. extracted from pature, using micfoscopes. -~ 5.
d. thought up. by men, using their observatlons~§

Remediation: (1) Suggest that thc student review pages 171 through 175 in Chap-
ter 14, (2) Discuss” building the clcetropdrtrole model with him (page 174). In". -
building thns medel, onc imagines that the battery contdms millions of tiny electro-.

Co + particles. Thus, cleetropdrtrelos weren’t discovered*or fourtd in ndture - no one has
s ._seen thcm - but were created-in the mmds of peoplc s " A
. ~ N

(..




._}\( ..

T _Statee two thmgs donc by a good suenttfie model

- - { . . l
N A

" The studenf reealls that a good scientific. model (l) suggeetb questnonb (2) explams

'__observatnons (3) suggests new expmments and (4) predtcts the nature of- the re--

sults’ qt the new. expenments ) o — *

Student Aqtton' Resgondmg, wnth two, of the four chardetertstncs above RN

Performanoe Check A: State two thmgs a good suentnf ic model does

-‘.

= Remedlatton. (l) Refer the student to Chapter 14 pages 1717 through 173, where

 the charaytcrrstnes of a good: scnenttﬁe model dre developed (2) Also refer him to
o Selt- Evaluatnon C‘heek 142, "y -

ot o B ' A
Y

CANSUEVAKEY - - — —
Selects a eharaetenstle ofra’ scnentlfle model CoWEn L s L

a

- The student elasslfles the eo*neept that the modcls auentlsts use. may be descnbed as.
t.usdul rather th.m as eorrcct . o IR

REN ,‘., .... Taey
. .

Student Actlon' eleetmg the statetmnt whleh descnbes rthe model dS useful rather

than as correct. - S -
. A« . R . . D R :, . g
o ) . - .. . e
R - R

c a . ) . . ! ' - - L .,.

-

Performance Check A Select thc stdtement below ‘which best fnts your underst.md-" .

mg ot the models that scientists use. - A scientific model _
a. prov:des correct answers to all scientific quLstlons
b. describes what detudlly happens in pature-and thercfore is (,orreet

(R

¢. is'not used because 1\t is correct, but beeause 1t is useful in explammg ob-

servationg and predicting other observations. - . _
d. cannot be shown to be\incorrect. .

Remedtatton' (l) Discuss the clectyoparticle model with the student. Why is this
model useful? Is it useful because it\helps to cxplam a set of observations and en-

. ables us to predict things? ‘Or is it ussful because we arg certain that it is correct. =
we have seen electroparticles in ‘test leaddand they really do hawe hats and three legs.
(2) Such a line of thought as that will cliinate the choices which indicate that the

B uqclulnesq of a model lies in its correctness
cholce 1f a student suspects that “cannot be¢ shown to be incOrrect” is the right
answer discuss thc item with hlm. Would one thrqw out a floos-plan model of a
,sthool because a new room was ddded or would ne modlfy the e xqstmg floor-plan
modcl’ o _ o .

¢

d will give strong evidence for the nght .
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’ ”

' ' _ 'Lists three'chatab'teristibs assmned true 'of' the ISCS electx‘oph‘rtic]e tnodel' ) o

_ O ; _ The student recalls that it is assurhed that electropartléles (l) can be given energy,'\__‘

' ' " (2) can move from place t6 place, (3) can give.up energy, (4) will move through con- _
ductors ina complete mreuit and ( 5) wrll lose all therr energy in 50 doin ng.. ‘

Student Act’“ ion:, Resgogdmg with at least two of the notions, above. .. A, . o

Performance Chock A The lSCS model for electrrcxty uses the 1d of the electro-
: “prticle. List three charaeterlstlcs that are assumed to be true of! - the lSCS electio-.
IR pdrtrcle D o o _ S , S

. . ' | Remedlation (l) Refer ‘the student to page 174 bf Chapter 14. (2) Here the ISCS -

cor T © modelfor electricity is built, and the characterrstrcs of the niodel, which are assumed
T to be true; are lrsted (3) If the student has drﬂfrculty in understandlxs or accepting

! e . B ‘

REIE \ 7 . Traeesft-‘he' path of.'ele'ctroparticles'in charginga battery. | el e
) 4 A _,"\ _' The student recalls that when an’ISCS battery is bemg charged low energy electro- '
' ' partlcles move out “of the. low energy terminal of the battery, receive: energy from C

( : ‘. Ore the chdrger and retuxn to- the battery through the,,hrgh energy termirfal.” .

W these assumptrons a drscussron may help him. o S

-

_ T Student Action: Descrlbmg the path of the electropartrclcs and exg_lgmmg the charg—
. 6 N mg of: the battery as outlmed above , . L ‘ o

. Performanoe Check A: The dragram below shows an ISCS battery eharger and an
LA "lSCS battery On your answer sheet, desgribe the path through the battery-battery

"= charger, circuit that we assume electropartrcles follo‘w Tell what happens td the :
o electropartreles af eaeh step ' : ‘

7

High energy terminal " Low energy termi_pal

Operating b&_ttory charger

Remediation: (1) Refer the student to Figure 14-3, page 175, and discuss the dia-
gram with him. (2) Take special note of the resulting energy change in the electro— .
particle and in the battery.

o - . . - ? 9




.

) Deudes the umqheness .md relev.mce of a model toa phenomenon~

-

- The student reealls that more th.m Qne model can be mvented to expl.nn the same

- phenomena and that a %lBﬁtlSl uses the model which. best suits hls pio

-’Student Actnon ResQnding afflrmatlvely and thh the notlon of thc coneept

. ,_Performanoe Check A: €an scientists develop more than: one. model ‘which can be'
-~ used 'to:explain light?” lt not ‘why not’ If so, how would a-scientist decide which

_modelto use?- T - . .
' . . ’ ’ ". ’ . . t ’

~ . i

Remedlatmn (l) Dmcuss bunldmg a model with the student How does one build :

a scientific model? What is this model based on? Could other _models for electricity

. . be developed, based on the same set of obsetvatlorts" (2) Refcr the student to pages -

A2

."-"I7l through l7‘3

'h N et - . .

3
=Y

, Dw.rlbes the process of ehargmg a battery.

The studcnt applies the-assumptions ot the eleetropartlele model to the proeess of -
ehurgmg a battery.

Student Actlon Desenbmg the battery ehurgmg process using the notion that the
' ehdrger gives encrgy to the clcetropartnlcs which thcn return to the battery and are
stored tht{rc w1th their extra cnergy. .

Performande Check A: Usmg the clcetropartnele modcl describe the process of

charging a bdttery : v

Remaediation: (l) See Remediation 07-Core-6. (”) Revnew the student s TCSpONse 1o ..

Selt l*valuatlon Check. l4 4 : ' o T

.Uses the clcetropartlelc modcl to explain how cnergy gets to eomponcnts of a,n clec-
- fric circuit. - ) : e _ i
. r .
l"hc student rce.llls that high cnergy elcuropdrtlelcs carry encrgy.froth thc battery tu
a given cotnponent;”give up their energy, and return to the battery as low -cnergy
clcetropartnelgs‘ - :
. e . -

Student Action: Respondmg to the cttcet of thc above.
Performanoe Check A: thn a eharged battery is connected to a light bulb and the
- circuit is complete, the bulb lights. Using the ISCS clectroparticle model, explain

how the energy travels through the circuit and how it makes the bulb hght

Remediation: (1) Refer the student to Figure 14-4. Discuss this diagram with the

student. A light bulb or elc‘etne bell can be substituted for the motor. Give speciat

consideration to the encrgy eh.mgu involved. (2) Review the student’s response ta

.'_Selt _Evaluation Check 14-5.

(' 10
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. The student’recalls that outgoing high-cnergy clectroparticles leave thie battery from
g one pole and that r refurning low-energy clcctropdrtnk‘s pass into the battery through
;hc other pole. T E , SRR
. ¢ . p : R .
' .Student Action: Rcsgonding to the cffett of the above. _ S
S Performance Check A:- Tcll what happens at the poles (terminals) of a battbry whca
) . there is a complete circuit to a motor. Explain your answer in terms ofs the ISCS,
i clectroparticke model. B . '
) Remediation': Sec¢ the related Remediatiofy f‘(_)rL07-(‘orc-9. SR .
- A . . . . }7. _# :
‘ Statcs the cttu.t which addmg A rmnstor ason thc current m a circuit, -
The studcnt nccall; that a resistor allows tcwu clectroparticles to flow through a

_ : LlrLLllt in a given pciod of time. _ ,
N Or Student Actlon Rupon(lmg that a resistor allows fewer clcutropartu,lcs to’ tlow _

through a circuit m a.given time period.

"4 ' . .. . ' - '
Performance Check A: Usc the clectroparticlé model to cxplam wlmt happcns to.the
umcnt How in 4 circuit when a resistor is added.

T

-

b . . Remediation: Rct'cr the stydent to-Figure 14-7 on page 179. Ask him to describe

" the difference between the two diagrams. What happened to the flow of energy
. ' : when the resistor was added? How was the electroparticle different after the resistor
' ¢ - was addc(%; that is, what effect does the resistor have on the 'clcctropfnrticlc?

™ Recognizes the effect of the amount of energy per electroparticle on the number of”
. . - clectropartictes flowing in a circuit. 3 EA
. - '° . :
. h ) . 3 . °

_ : .' The student applies the feature of the clectropyrticle modcl which assumes that the
' Or A nymber of elec troparmlu flowing through a resistor in a circuit in a’ given pcnod of

timc s (lcpcn(lcnt upon the energy of cach clcctlopartu,lc .

. ¥ . -,
3 Ny 2 - Student Act|6n Sclecting the entry wlm,h states to the effect that the number of
' CT ulcutropartmlcs Howmg dcpuuKupon the cnergy ot cach clectroparticle.

R R - | . co

. ‘ s . re,
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Performance Check A: A circuit contains a churged battery, an electric motor, and -
a resistor. Which factor in the list below deternfines how many electroparticles will

pass t,hrough the resistor in two minutes if the bAttery has a good charge? . -
. * a. The charge of the battery e : ~ '
b. The size of the electric motor
¢. The size of the electroparticles - : -\

d. Theenergy of each clectroparticle

Remediation: (1) Refer the student to-Figure 14-8, page 180. Ask the student to

describe tlris diagram to you. Why are there more electroparticles passing through

the resistor in line 3 of the figure than in line 27 What causes this increase? What igs

different about the clectroparticles in line 3 from those in line 2?7 (2) Ask what de-, .
termines how many electroparticles will pass through a resistor p'er‘ unit of time.

Lists phenomena not ¢xplained by the electroparticle mod€l. .

The student :_rccalls at least two of the following phenomena not explained by the *

clectroparticle model: €1).the capacity of glectroparticles to pass throygh solid wire, .

(2) the capacity of electroparticles to cause a wire to act like a magnet, (3) the abil-

ity ol electroparticles to carry energy, (4) the form of the energy carried by electro- -

particles, (5) the source of the energy tHat moves electroparticles, and (6) the release ¥ «

of differing Amounts of enctgy ta a given resistor depending on the number and type b ‘

of resistors in the circuit, , ' )

Student Action: Listing the notion of at least two unexplained phenoxfwnii such as : :

the above. .
. ‘ e

Performance Chack A:' List.three things about the flow of clectticity through a cir-

cuit that are not explained the the 1SCS clectroparticle model.

Remediation: (1) Refer the student to the list-on page 181 of phenomena not ex-

plained by the electroparticle model. (2) If the student is not satisfied with this list,
. suggest that he do fixcussion 29, which shows how the model is unable to explainall © ¢

the characteristicsabout electricity., (3) Ask the student to check his own'response

to Self-Evaluation Check 14-6.

\ i e ] *
e LY - — — 5 T
States the reason for connecting an ammeter in serics. p
ihe student recalls that only in a series circuit will all of thie current Hlowing in the Voo

circuit flow through the meter. : c o _ : ‘ '
.Student Action: Responding to the effect of the above. T s : Ore

o

Performance Check A: -When“you use an ammeter to measure the current received -
by u‘fircuit. yew must Z‘onnec{ it in series with the circuit. Why? '
.’, L4 -

Remediaiibn: (1) Suggest that the student review page 192 and Figure 15+5.

(2) Chisck his responses to question 15-9 and to Self-Evaluation Check 15-3. (3) Dis- ' \
. .cuss this Figure with the studenf. Why can’t an ammeter measure the currdnt flowing _
+through-the bulb when it is hooked up in parallel? . ey " -
_ - -

o
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States a use of the, ISCS electricity measurer in series with a circuit.-°
Co ) =~ fe e :

' y : The student classifies an 1SCS electricity. méasurer aé an ammeter {or ourrent flow
: meter) when its resistor is bypassed and it is.in series with a circuit.

Student Action: Responding that the electricity measurer will measure currenit flow
(amperes or electroparticles per second) passing through the circuit. o

. Performance Check A: Study' the diagram below to determine how the electricity S
measurer is Sonnccted in the circuit. When it is connected in this manner, what does
it measure? T ( . : ‘

-4
-

Remediaton: (1) Suggest that the student review pugc; 184 through 186 in €hdpter
15. (2) Check his response to questions 15-1 through.15-5. (3) If hecessary, discuss
these pages with him. It is there that the use of the electricity measurer as a counte
. - . of electroparticles is developed. . .

1

7 States how units of measurement come into being,
‘ . 7 The student recalls that a unit of measurement is a matter of definition. !
» Student Action: Selecting the entry to the effect that a unit of measureient js - "~

defiiied by man. * :
e A: b :
» C: d
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" Performance Check A Select.the” best answer below Accepted units of measure-

ment come into existence when they are’ ., o g
- a,found by experience. o , ‘
b. defined by people. - . ’ '
"¢, set by nature. ' S e _
d. experimentally discovered by sclen‘m{s , y

. AN

Remediation: (1) You may wish to have a short discussion on how accepted units

of measurement came about. (2) Excursion 7, which may be used as a homework
assignment, gives-p background on the development of units for linear measurement
andalso emphasizes the importance of ‘standard units. Thls excursron may prove
beneficial here.

- -

. i I\ e
.

Describes the battery-charging pr'ocess, using the electroparticle model.

fl t

The student generates an explandtron for the chdrgmg of a bdttery in terms of the
assumptions of the ISCS clectropartlclcr model.

- 7 '
Student Action: - Describing the charging of a battery and including the notion that
the charger gives energy “energy to the clectroparticles which then return to the battery
along a pathwwy whlch must be unbrokcn and are stored there 'with their extra

_energy.

Performance Chec?/A: One way to describe electricity is to use the electroparticle -
-, modgl. "Using ' '

¥ model, dcscribe the process of charging a battery.
v,

Remediation: (l) Ask the student to dcscrrbc tlw electroparticle model for elec-

_ttieity. If he is, unable to do this, have him review page 174, where the model is

Yintroduccd (2) Ask him what happens to the electroparticles when the battery gains

a charge. -See if he can represent this with a sketch. If not, refer him to Figure, 14-3-

on page 175. (3) Have him describe this figure to you. (4) Recommend that the stu-
dent check his responses to Sclf-Evaluation Checks 14-4, 14-5, and 14-6.

‘States the name of the standard unit for measuring electrical current. ¢

/ : .
The student recalls that the ampere is the unit for measuring electrical curreat.

Student Action: Responding“ampere..” - -

Performance Check A: Name the st.mdard umt for measuring electrical c(rrcnt

N . i

;Remedlatlon' (1) Suggest that the student review page 188 of the text, where

ampere is first introduced. (2) Additional review can be provided by checking the
answers to Self-tvaluation Check 15-4.

Core
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Names the unit used to measure electrical energy carried by an' electroparticle.

L . hd

The student recalls the volt as the unit for measuring electrical energy carried by an
clcctropartule

- v

Student Actloﬁ/ ngondmg volt

©
[

Performance Check A: What 1s thc standard unit tor measuring clectmal energy
carried by an electroparticle? )

Remediation: (1) Suggest that the student review pages 198 and 199 where volt is
introduced.  (2) Check his response ta questiops 15-16 and 15-17 and to Self-,
hmluatmn Check 15-6a. . ‘

N(
O

_setup to your teacher. -,

Shows how to changc an ammeter so that it will measure voltage.

The student mampulates an 1SCS clcctrmty measurer alrcady set. up as an ammeter:
5o that it will measure voltage.- ~ ™ V.

4ot

PRETEES

Regular Supplies: . . _
1 electricity measurer with ammeter ¢oil attached and 2 test lcads propcrly
connected to tertinals | and 2 ¢
I pointer dsscmbly with magnet installed and balance rider attached ,
‘ I' tongue depressor scale (blank) attachcd by 2 rubber bands to a Y2 kg mass
1 voltmeter coil

Special Preparations: Set up the equipment assembled as above in a box labeled 07-
(‘ore'20' Try to observe the student while he is manipulating the materials. Check
his answer and then be sure to return the setup to the supply area assembled as spec-
-ified above. - : .

Student Action: chlaicing the ammeter coil with the voltmeter coil and including
the resistor by disconnecting t~hc test lead from terriinal, 2 and connecting 1t to ter- .
minal 3.

o~

/

A

" Teacher’s Note As no wnttul responsc is rcqumd an observer must be dleldblL to

asscss performance on this objective.

Parformance Check A: Carefully Sﬁld)’ the setup your teacher has assembled in‘box
07-Core-20. As it is set up, it is an ammeter. Change it mto a voltmeter. Show your.;.

e

.Remediation.:‘(l,) Have the student review pages 197 and 198, Activities 15-3 and
- 1544, in which the voltmeter setup was introduced-to him. (2) You may- promote

discussion of why one must change to-terminal 3 and use a many-turned coil to
measure voltage. What does a voltmeter measure? How do we measure the amount
of erergy cach clutropartlclc has? When we add this resistor, why is it also neces--
sary to substntutc ‘the many- turncd coil for the ammctcr wll’

- . - .

< T, /45 o




* Makes'a voltmeter scale for an ISCS electricity measurer.

+

. . . . LY
* supply and the total resistance and the rule for measu(mg current flow,
8 Qe

The student .manipulates an ISCS electricity measurer to construct a voltage scale.

Re;iula_r Supplies:

_ _. S ' »
" 1 ISCS electricity measurer kit ' : : | COre

.4 D-cell batteries in holders . .
S test leads ' : P
1 blank tongue depressor mounted on a % kg mass with 2 rubber bands

Student Action: Assembling the.equipmént with the zero point marked ena 'tongule
depressor when no cells are in the circuit, making additional points on the scale at
the resting points when each additional cell is added in a serics with the first cell, and

-then labeling the marked points above the zero as 1.5,-3.0, 4.5, and 6.0 volts in

sequence.

¢

'
Y

Performance Check A: Get an ISCS electricity measurer kit, four D batteries in
holders, five test leads, and a blank tongue depressor mounted on a ¥2 kg mass with
rubber bands. Using these materials, make a voltmeter scale for the electricity meas-
urer. ' '

Remediation: (1) If a student’has difficulty with the voltmeter setup itself, see the

- Remediation for 07-Core-20. (2) Have him review- Activities 15-15,.15-16, and 15-17

for the actual construction of the voltmeter scale. (3) Have the student reconstruct
the scale for you. Watch for the correct test lead ‘connections. (4) If his only ptob-
lem was in fabeling the scale, have him read the voltage printed on a.battery to find
the voltage of cach cell. '

i\

21

b

Shows the use of an agnmeter in, a constructed circuit.

g

The student applies the rule that ammeters are conriected in series with the current

Regular Supplies: 1 ISCS battery
' 4 bulbs
| switch - . !
2 motors '
7 test leads
| ammeter complete with scale .
Student Action: Connecting the ammeter correctly in éach circuit and reporting
both of tlie ampere rcadings within one of the smallest subdivisions on the scale.
For circuit A, the ammeter can be inserted in series between any two interconnected
components. For circuit B, the ammeter must be inserted between the battery ter-
minal and the gwitch, between the battery and the first hulb or betwceen e switch
and the first bulb, but it cannot be connected between two bulb.

¥

~ . .



/ . Performance Chack A:

/7 ‘ » 1. Construct circuit A. Close the switch and measure the current flow, and
L _ ' report your measurements. Show your ammeter hookup to your teacher.
. ' 2. Then hook up circuit B. Close the switch and measure and report the .
' total current flowing in the circuit. Again show your-hookup to your
teacher. ¢ o St '
#
i
Bulb .
v ' . ) \ Bulb
Battery . Battery : D
11 | 111
Switch . ,. 2 : Switcra K
. ' + '

Circuit A ' ' Circuit B
Remediation: (1) Does the student know how to set up an-ammeter? lfnbt refer . |
him to Activities. 15-1 and®15-2, page 184. (2) Does he know how to measure the
current flow in a circuit? If not, suggest that he review Activity 15-10 where he ‘
measured the current flowing through one bulb.  Check his response to questlon_ |
15-8. You may wish to discuss this activity with him. (3) Have the student redo the

_ check. If ditficulty still exists, tying in this performance check wit Activity 15-10 . -

. ~may be helpful. Have him substitute three bulbs, in series or in parallel, in place of i

the single bulb in that activity, and then measure ¢urrent flow.

Ul

i

States what reverses the ‘direction of deflection of.the pointer on an eleetrluty )
' measurer, . _— : 4 N

The student applies the, prmuple that the direction of deflection of a pointer can be

reversed on a. meter of that type by reversing $he connections of the meter to the
scircuit, - v
- Student Actiorg;
the meterto t

Resgondmg to the effeet that he would reverse the eonneetlons of
circuit. _ s




' , o ._ oo | | -
. Performance Check A: John connects an electricity measurer, closes the switch, and
the pointer moves downward on the scale, as shown in the diagram below. What can

he do to cause the pointer to deﬂect upwarp on the scale? L .

Battery

= .
) b | <

* Electricity measurer

nuu)‘

\I/
"N

Bulb

Remediation: (}:) Have the student review Activity 15-2. (2) If he has never had the
benefit of sw1tehmg the leads to reverse a downward moving pointer, have him do
this detlvnty . - i

States the eftect that dddmg one more series ureu1t element has on the energy
received by each elunent m a circuit. .

'S

The student applies the principle that each r?slstor added to a series circuit causes

every element in the circuit to receive less electrical energy.

Student Action: Stating in effect that lIcss: electrical, energy is received by each
clement. - \ '

) ' e
- Performance Check A: :
(18 - .
. ]
C s, & @ . ‘
g . Switch : . \ A
Battery _

£
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How will adding one more bulb in series in this circuit affect the amount Qf electrical
energy each of the other bulbs receives?

Remediation: (1) Refer the student to Figure 13-4, page l_57,-and'the’éccompany- .
ing text. (2) Refer the student to Figure 14-8, and the two statements above it. " If
adding a resistance to a circuit reduces the number of ‘electropartfles that travel in a
circuit and each electroparticle carries energy, what effect will the added resistor have
on the amount of energy available to each circuit element?

States the direction of motion of surface water in waves. . R
' L}

The student apphes the principle that when waves pass through water, the surf.u,e
N

water does not move horizontally but moves up and down.

Student Action: Selu,tmg the. statement mdlcatmg that the object moves up and-

down in the same general area.
A:

O‘:—c

B:
C:
Performance Check A: A stoppered bottle with a message inside has been thrown
into a calin sea by a prisoner on a pirate ship. The captain sees the bottle and tries
to shoot it with the ship’s cantion. All he does is make waves with the cannon balls.
The waves pass under the floating boftle. Which of the following statcments best
describes the mpfiop of the bottle in‘the water?
a. Away, J[rgm the ship

b. Towards the ship
. . ¢. Up and down in nearly the same spot

d. Impossible to answer unless you know if the waves are ‘moving away from '
or towdrd the ship _ : :

+

-~

.., . . f¢

a '.n.

Remediation: (§Have thc student review Excursion 28, especially page 445, Figure
28-2. Describe the motion of the man and the boat. Did the man move horizontally
in either direction? (2) Suppose you tied a long rope to a post and then tlcd a hand-

kerchief in the middle of the rope. When you cause waves to travel through the rope

by moving it up and down, in which direction will the handkcrchlef move, up and

down or back and forth from side to side? - = - ' [

L] - Ld

Explains the movement of.waves, using a trough and.¢ork.

T

The studult applics the concept that it is energy which moves horizontally in a
wave,.and not the medium ltS(,“,y :

‘ . ¥ _ ,: B}
Regular Supplies: t trough or pan | pencil Lo o "
I cork . water e

'-,

'Student Action: Resgondmg that there is no hon/ontdl movement ot the c.ork-
W tcr syStem uand with the essence of the concept abovc

- -

. . . ’ . ) ) .o
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Performance Check A: Place 2 inches of water in a water trough, and put a small

cork in the.middle of it. Wlth a pencil, slowly tap the surface of the water at one -
end of the Ran, creating a series of waves. Does the cork-water system move hori-

zontally towards or atvay from the wave source, or doesn’t_the system move hori-

zontally at all? What, if anything, travels across the water’s surface?

Remediation: Sece the Remediation for 07-Exc 28-'.1.

i3z

e

Explains what makes a good description a'good m'é"'d-cl.

"The student applles the principle that any descnptlon is a good model if it cxgl.nns

the observations and can bc used“for the purposc mtcnded

¢

StudentAction: Respondmg negdtlvcly and stating the hotion of the prmcnple

Performance Check A: Rcad thc followmg story. Assume thdt both persons are
stating correct facts, Zack Zap is training people to operate:- light shows. He expldlns
the theory of series circuits, using the electroparticle model of electricity. This model
is fairly simple and explains all the observations his students will make. One of his
students brings in a new book which explains series circuits, using the new, but com-
plicated, electron model for electricity. Would the studcnt be right to say that be-
cause the glectroparticle model is muompletc 1t is wrong and should never be used?
Explain your answer. :

Remediation: (1) Review the characteristics of a good model on page 172. (2) Ask
the student whether he can name any criteria for a good model which the electro-
particle model fails to meet. ) : : "

Selects the reason that new models are accepted.

The student applies the concept that new models and constructs are proposed as
useful ways of thinking about phenomena. ¢

Student Action: Selecting the response to the effect that models are accepted it they
"are usefyl ways of thinEing about phenomena.
“A: b :

' B: ¢
‘i. C:d \

Performance Check A: Sclect the best answer below.., The gravitron, a particle of
gravity, is a model proposul to explain gravity. Most scientists wnII accept the
gravitron model ' . :
a. if forces other than gravnty can also be explained in tcrmq of .gravitrons.
b. if thinking about gravity as tiny particles is useful in explaining gravity.
c. if a law is passed that gravnty can ?)nly exist if it is in the tmy particles
~ described in the model.
~d. only if gravitrons are seen in experlmcnts




71\(<_

Remediatwn. (T) Have the student review page 172, whese the characteristlcs of a
good model are presented Discuss these characteristics with him to see if he can
select the: option which matches these characteristics. If he still selects a distractor
option, see if he can defend his choice., This will lead to'the selection of the correct
" response. (2) Ask thc student to reevaluate his response to Self-Evaluatton Check

141, !

)
d

Sclects the reason for acceptance of a.scientific model. )
The student applies the concept that séientific acceptance of a model jmplies that it
explains observations made to date but dobs not imply that sucntlsts feel it to be an
absolute truth or t’mt‘no other model would work.

. Student Actlon. elcctmg the entry involving explanation ot observatlons but not
" those 1m‘flymg that the modcl represents an absolutc truth. &

B: b :
C: d : . "
Performance Check A: Suppose that in 1970 nearly all scientists accepted the wave
modcl for heat. This would mean that
a. they had direct proof that heat traveled in waves.
b. at least a few scientists had observed heat traveling as waves. :
¢. thinking about hecat as though it traveled in waves explained the obser-
vations made to that date. - . P . o
d. heat had the exact properties of a water wave, '
¢. no other model could fit the observations made to date.

. ! . ' \
Remediation: (1) Discuss the ideas expressed in Excursion 29 with the student. What.
does this excursion tell him about .his model for clectricity? Do we have direct
proof for ¢lectroparticles? Is this the only model which would explain our obser> -
vations? (2) Review the student’s response to Self-Evaluation Check 14-7. E

Sélects what is implied by acceptance of a model.

The student applies the |dca that a model needs to be modified to account for new
observations.

. -
'

Student Action: Selecting the eltry that best states the ideca glvcn abovg.

A:-b . N ‘ .

B: ¢ ‘

C:a
Performance Check A: Pretend that nearly all scientists accept the clectropartlcle
model of electrlcny described -in Excursion 29. Choose the entry below which but
describes one of the -things that acceptance implies.

a. Scicntists have seen electricity traveltng as clcctropartlclc

rd
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b. The mode¢l must be revised to incorporate any new observations that
don’t agree with it. » '
¢. No other medel could fit the observations made to date.

" d.’ kt answers all their questions about electricity. °

N e. None of the above are correct. . -

Remadiation: See the Remediation for 07-Exc 29-1.

——

Completes.a drawn circuit showing wires attracting or repelling eachi other.

The student applies the concept that an attracting force exists between two parallel

wires carrying eléctricity in the same direction and that a repelling force exists be-

tween two parallel wires carrying electricity in opposite directions.

Student Action: Indicgting the batter'ypolzirities‘.-'_

' Apl. Terminal 4, 2. Terminal 3 TN
B: 1. Terminal 3, 2. Terminal 4 '
C: 1. Terminal 4, 2. Terminal 3 Ty

e .

Performance Check A: Two wires, A and B, are positio?‘tcd as in Diagram | when

_ the swifches are open. Diagram 2 shows that when the swt\huhu; are closed, wires A

and B will attract ¢ach pther. Suppose that in Diagram 2 nf\thc circuit containing

wirc A the electroparticles come out of the battery through tefmmdl 1 and reenter

the battery through terminal 2.

1. Through which terminal in the circuit containing wire B do the electro-

pdrtlclu gome out ot the battery? .
Through which terminal in the circuit containing wm B do the clectro-

pdrmlcs 20 dek mto the hdttu‘y’ _ : _ \
. _ i'.i"'.’.z. ;
. o A :
Terminzl 1 Terminal 2 Terminal 3 Tenhinal 4 : Terminal 1 Terrninal 2 Terminal 3 Te
- ‘ ' . [ ) )
l’] .\- - '
. . |
, - {
¥ 5 [
. |
{ -~ |
A B } " Alls

. . '
{
) |
- N \

q ' L—J
LJ \—-—{ {

' ] .
' l
Diagram 1 ) Diagram 2 ~
. . ~ - '
\\ i_‘ ‘i)

I

inal 4




Remediation: (1) Refer- back to-Excursion 30, especially question 30-7 on page
456. Did the student answer this correctly? (2) Refer back to Excursion 27 for the
magnetic field around a straight wire. Two adjacent wires would have fields like Dia-
gram A below with the current ﬂowmg in the same direction, and like Diagram B be-
low with current flowing in opposite directions. In magnetic fields with opposing
lines of force, as in«Diagram A, the wires attract (opposnte magnetic fields attract),
and in magnetic fields whose lines of force move in the same direction, as in Diagram

- B, the wires repel each other (as opposite poles repel each other). Diagram Aisthe

situation existing in Checks A and C; Diagram B is that of Check B.

]

Diagram A Y Diagram B

e

)]

lives of scientists.

Selects the best description of sciehtisfs.

The student applies the principle that scientists, like other human bemgs LXhlblt a

vanety of behavior patterns.

Student Action: elcctlng the statcment to that cftect

A ¢

B:d

" Cia
Performance Check A: Which of the following statements is the best descriyﬁGn of
scientists? . , o : : '

a. Scientists all.exhibit behavior patterns like Ampere’s.
Scientists are completely different from other people.
Scientists’ personalities vary like those of any.other group of people.
Scientists are a group of people who were geniuses even as children.

. Scientists are so involved w1th their work that they do not have time to be
' polltc '

-

c ac o

Remediation: (1) Discuss. what'ié meant by scientist. D&s the student know any
scientists (his science teacher or others)? (2) Encourage addltlonal ru,\dmg on the

P . 182 1]

Decides whether batteries should be connected in series or in parallel.

The student applies the concepts that in a series circuit an electroparticle picks up
energy from each battery through which it flows, thus enabling the toy to run
faster but for less time than if it were in a pdl’d]ld circuit, whereas in a parallel &ir- -
cuit electroparticles are furnished by each battery independently, causing the toy to
run more siowly but for greater lengths of time than it would if wired in a series:

, * circuit,

1

- S?udent Action: Responding witlf the notion of the concepts above.

+

\
T

1
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* Performancé Check A: A toy manufacturer .wants tp make two battery-operated

~ walking dolls which operate on two ordinary batteries. He advertises one doll as .

“Walkingf Wilma — she walks slowly, but_ stie’ll walk.longer than‘any other doll you
can buy.” He advertises the other doll as “‘Running Rowena — she runs short races
faster than any other doll made today -

For each doll, state whether tlie doll’s batteries should be conneeted in series or in
: 'parallel Explain your choices, using the electtopartlcle* model.

[

Remediation: (1) Review the results of series and parallel connections on the pro-

peller in Excursion 32, especially the questlons on page 465. (2) Suggest that the _

"student rcad pages 406 and 467. (3) Retest w1th an alternate check.

LS

L

Explains thc effect of change in simple parallel cir_cuifs, using the electroparticle
model. - ' : -

<
&

The student applics the electroparticle model to determine that there is no change
in the energy-an elgctroparticle carries when the number of resistors or batteries in
. the parallel circuit is changed. . '

. .
£ 4

Student Action: tatmg that with an increase in the number of batteries and resis-
tors the voltmeter reading would remain the same because each cancels the effect of
the other. : -

Performance Check A: Susic the Snoozing Doll operates on two batteries connected
in parallel. The motor that operates her arms and the motor that operates her legs,
as she stretches can be thought of as two similar resistors. The manufacturer plans

4 new, improved Susie who can move her head from side to side. . This movement

will require a third motor (resistor). In addition, the manufacturer plans to add a
third. battery in parallel. Will a voltmeter reading taken on the new improved Susie

be more than, equal to, or less than a voltmeter reading taken on the older version of .

Susie'.’ Explain your answer, using the electroparticle model.
Remedlatlon (1) Check the student s answers to questions 33-3 33 7, and” ?3 8.
(2) If the answers are not correct, have the student discuss I*lglll‘(, 33-1 with you.

»
hd v

L4

1

- -

States the results of adding more batteries to a scries circuit. ‘
€ .
The student applles the eleetropartlcle model to ¢xplain what happens to an ammeter

‘redding when an equal number of equlvalent resistors are add d to a senes ureult

‘Student Action: Resgondmg that when an equal number of equivalent resistors and
“batteries are added to a serics circuit, the ammeter réading should stay the.same be-
“cause if more of these batteries.are connected in a series circuit the electroparticles
" are given more energy, resulting in more current through the-resistors, and that an

increase in the numibgr o ?/Lquwalent resistors connected in seties decréases the .

current in the circuit and therefore the ammeter reading would not change.

*

by

07
Exc‘
33-



Performance Check A: Wanda the Walking Doll operates on two batteries and motors
connected in series. , The motor° that ope'rates her arms.and the motor that operates
her legs can be thought of as two resistors. 'I‘he manufacturer plans a new, improved
Wanda, who can move her head. ﬂ hlS movement will be a third motor the same as
. the other two. In addition to the motor, the manufacturer plans to add ' thlrd bat-
' tery in series. Will an antmeterseading taken in the new gsmproved Wanda be more
than, equal to, or less than an ammeter reading taken in the older version of Wanda"

Explain your answer, usmg the electroparticle mode].
‘ ) - 1

Remedlatlon' n Check the student’s answers to questions 33-9; 33*10 and 33 ll

(2) Dlscuss Actmtxes 33-4 33-5, and 336 with the stud[ent
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Chapters 16 and 17 o "~ ¥ - Performance Check
" Excursions 34 thri 39 ' Summary. Table
Objective Number. | “Objective.Description . ‘
| y TS - . —_ ~ . " ‘r_r .’ 4
) ! L & ' ' t/ -
08-Core-1 »‘Uses the electroparticle model to explain howan ammeter should be connected
08-Core-2 _ States the way a voltmeter should be connected in a cirguit i
08-Core-3 States the procedure for detecting and: measuring voltage in a circuit _ »
08-Core-4 ' | Designates a meter’s use as an ammeter or a voltmeter from its connection within a circui
‘08-Core-5 Calculates electrical energy from given data :on
N . } ’ : : } ‘\‘ . o
| 08-Core-6 Selects the formula for calculating electrical energy‘in a direct current circuit"
R o _ o ’ ©
AT y . N
08-Corg-7 - States variables needed to calculate electrical-energy
08-Core-8 3 4 . Measures appropriate quantities and calculates electrical energy : . ' d
_ 08-Co‘re~9_ . " 4 States'the advantages in recbrding obsegvations as iumbers
° ’ . - g - . h - ﬁ - N 2 -
' 08-Coye-10 | Selects examples of.electricity doing observable work
‘ .08-Core-11 . éonnects' a.‘v'_g")ltmeter and measures voltage across both.parallel and series circuits
N - - y o : - .‘Q " - . . _
< 08-Core-12 - Explains why. the total resistance of a series circuit is greater than that of a parallel circui
o - of identical resistors - L %
<q . ' " -") ‘ ) N : -. - S:' " - " -
.. 08-Core-13 s Selects characteristies of parallel and seriés ci’rcd‘n{g constructed from the same component
. . 08-Core-14_ - " | Proposes an operational:definitiop for the eﬁ}ergy df‘\a‘-ﬁbaf_t?e\ryg, using specified equipment .
< A et ~ ¢ T e oty . T - L {-.';_ S ) .
08:Exc 34-1 - . - | Selects simple 4nalogigs for volt, aimiperé .and electroparticle ~.. .~ = @ 7. = N "
. ) - ' _ .. . . .~. . .-\ . "‘.‘.;.,‘ \'; : . ~ o y
- 08-Exc 35-1 1 | Selectsvariablesdetermining the electrical pawer raceived by-a bulb = ™ .-
- e - o < __‘ “. B o ,‘7 . f : L # A ) o ] J _
~ . x| 08-Exe 352~ 7 |- Méasuresvoltageand amiperage and calculates the power ima cir¢uit™... and
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.Objective Numbar | Objective Description -
08-Exc 36-1 Explains, using the electroparticle model, why resistance does not véry with voitage an
_ current
08-Exc 37-1, - Tells what happens if one magnet in a student motor is reversed .
88-Exc 38-1 " | Describes an experiment to determine the work done
08-Exc 39-1 . Récbgnizes factors making a scientific task easier 0
01-Core-14 thru 17R| (Arithmetic skills).
01-Core-18 thru 22R| (Student’s responsibilities) ) R
03-Core-5R Measures wor{ done S _ o Co
05-Core-13R Compares amounts of input work with output work "
05-Core-2bR = Gives exampleé' of electrical energy’s being changed int‘o kinetic energy
05-Core-22R Recognizes the characteristics of energy
07-Core-9R " Uses the elegtroparticle model to explain how energy gets to components of an electri
L circuit '
‘.
" | 07-Core-14R [ States the reason for connecting an ammeter in serie_s
:v - . . - : “ ‘ ' —
. I - - : _
; - - e
'&t." ‘ ’
. R - 4 ‘ - . g ——
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T Or‘e Student Action: Responding to the cticct that only m a serics u)nnu,tlon will all”

The student applies the assumption of the electroparticle model that an ammeter

counts all the e lcctroparticlcs flowing through'the circuit.

the clectroparticles pass through the ammeter.

-~
Performance Check A: To mcasure the current flowing through a circuit, you must
connect an ammeter-in series with the circuit rather than parallcl to-it. Use the elec-
troparticle model to explain why. )
‘Remediation: (1) Refer to Remediation 07-Core-24 or suggcst' that the student re-
view page 192 and Figure 15-5. (2) Check his response to question 15-9. (3) A dis-

cussion of Figure 15-5, which shows a bulb and an ammeter connected in parallel.

and connected in series, may be necessary. (4) Ask the Qudcnl to recheck his an-
swer'to Self- Lvaluatlon Check 15-3.

~

States the way a voltmeter should be connected in a circuit.

The student recalls that a voltmeter should be connected in parallel with a compo-
nent of a circuit to measure the voltage available to it.

thé¢ component. 4
-

Uses the electroparticle model to explain how an ammeter should be connected. .

< Ore Student Action: Responding that the voltmeter should be connected in parallel to -

Performance Check A: Supposc you néed to measure the voltage available to a mo-
tor in a circuit.  Hpw should the voltmeter be connected. mlo the circuat? 1f you
wish, you may use-asdiagram as part of youn answer, . -

Remediation: (1) llavc the student review Activity 15-18, in which he measured the
vnltugc of the bulb, and his response to Sclf-Evaluation Check 15-1. (2) Discuss
Activity 10-4 with the student, and ask him for the reason this activity failed to give
a corrett reading.on the méter scales. Also ask him how he would change the setup
to get meter scale readings. (3) Check his response to questions 160-6 through 16-8.
(4) Have the student review Figure 10-1 and discuss it with you. .

o

States the procedure for detecting lll:l measuring voltage in a circuit,

e : ‘ '

The student applies the procedures to detect voltage (1) connects the terminals of

an clectricity measurer (voltmeter) to the two terminals of the device and (2) notes
“whethér the meter pointer moves when current is flowing in“the circuit, which is the

sign that there is voltage  and the procedure to measure voltage which sumply-in-
volves reading the value gh the voltmeter scale indicated after the upward swing of
the pointer.

k]

-
*
o . -

Student Action: Rt‘ﬂ)()n(l_ll_b with the effect of the pmwdmu above and jndicating

terminals B and € “as the points to which the voﬂmclcr should ke connected. .

L

50




Performance Checl( A: Study the circuit*below. Describe how yoﬁ could detaét and |

measure voltagé at the-bulb when the switch is closed. Name any other piece of
equipment you would. need. . Tell which letters on the diagram show the places
where the equlpment should be Lonncctcd ,

o

- \
! N | Battery-
s ,
4 b E : « . J
B Cc ‘ o :
Bulb . . Resistor : Switch

- Remediation: (l) Discuss the item with the student. "What plece ot ISCS equipment
is used to measure voltage? Which object in the circuit are you to measure the vol-
tage across? Therefore, where must you place the voltmeter? How would you know
il you were measuring any voltage at all? How would you measure the amount of
voltage? How did you measure the amount of voltage in Chapter 15?7 (2) Suggest
that the student review his response to Self-Evaluation Check 15-5b.

2

Designates a meter’s use as an ammeter 0{ a v*nctcr from its connection withina .

circuit. A : - ..

v : :
The student.identifies from given circuit diagrams the electricity measurer (or meter)
connected in series as an ammeter qnd the-electricity measurer (or meter) conneqt_ed
in parallel as a voltmeter. R ' .

Student Action: clcumg the function of the mctcr and the type of urcuilry with
which they. are connected to the main citeuit.

"A: 1. parallel, voltmeter; 2. series, ammeter

B: 1. serics, gmmeter; 2. parallcl, voltmeter

C: I.scries, ammeter; 2. parajlel, voltmeter .




e

-Performance Check ‘A: -In the diagrim below, the meters are correctly connected to

measure current and voltage. Decide for yourself h.ow each meter is connected and
whether it is an amineter- or a voltmeter. Then, record on your answer sheet the
words in parentheses that best complete the statements below. - '
1. Meter X is connected in (series, parallel) with the light bulb. Therefore
. Meter X is (an ammeter, a voltmeter) ' s v
. 2. Since Meter Y is connected in (series pardllel) w1th the light bulb, 1t is
(an an%%er a voltmeter) i

. Switch 1 - L, —
o= Bulb / '
- . / ) t

. ) " .

. | _ 4
Mg~ o
' Battery A /-*\ .

b Meter'Y
1 n ¢

Remedlatlon (1) If the student does not recall the difference between series and '
parallel circuits, have him review page 155 in Chapter 13. (2) If the student does
not tecall that an ammeter must be connected in series, see the Remediation for
0%Core-24. (3) If the student does not realize that a voltmeter must be connected
in parallel with a circuit, suggest that he review Activity 15-18. (4) You may also

wish to discuss Aectivity 16-4 and ask the student why He failed to get both meters to -

move in this activity. (5) See the Remediation for 08-Core-2. (6) Ask the student
to recheck his response to Self-Evaluation Check 15-1.

Calculates electrical energy from given data. _ . . .

The student apphes the rules for calculating electnedl cnergy - eleetrleal enqrgy
equals voltage times amperage times time.

.Student ‘Action: Cdleuldtmg the energy and expressing the answer in newton meters. -
A: 12 newton.meters . -
B: 50 newton.meters
C: 52 newton-meters - .
Performance.Check A: A light bulb receives 0.2 amperes and 6 volts for 10 seconds.
Find the total electrical energy received by the bulb Show your work and usc the
eorreet units, _ » '

Remediation: (1) Refer the student to page 216 where the formula for electrical
chergy is .introduced. (2) Check his responses to questions 16-16 and 16-17 and
Tables 16-1 and 16-2. You may wish to discuss these tables with him. (3) Reassess,
using an alternate eheek or ask the student to rcassess hlmself with Selt Evaluation
Checks 16-1a, 161b and 17-4. :

e -

G
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*Selects the formula for calcqlating clectrical energy in a d_iréct currehnt circuit.'

"The student classifics volts times amperes times time as the formula for calculatmg
cleutncdl energy. ) N I T Lo

: ’ ¥ .
Student Action: Sclcutmgthu entry “volts tnmcsamperes times time.” ' N

A ¢ L : -
C: .d . b v ' . B
Performance Check A: Choosc the correct answer below. What is the formula for
aalculating the total electrical energy supphcd in a given circuit?
a. Volts plus amperes divided by time
b. Volts minus amperes plus time
¢. Volts times amperes times time : Ce
d. Volts divided by amperes times time o LT

Remediation: Scc the Remediation for 08-Core-10.

States variablcs needed to caleulate clectrical energy. ‘

The student recalls thc yariables that must be measured to determing the totgl:
amount of ¢lectrical energy delivered to the components of the circuit. :

Student Action: Stating the variables as current (or amperes), battery voltage (or
volts) and time (or scconds) _ _
Performance Check A: Below is a diagram of a complcic circuit in which-a bulb is o
lit. What three variables must you measure to determine the total amount of elee- - 7

trical energy that the bulb receives? '

A Battery -
£ l )
-, ) |
. N | )
" Switch - Bulb .
. .'.-"'- :: - . . . 1 \\ “
Remediation: Sce the Remediation for 08-Core-10. ’

A

O i . . .. | B




~ Measures appropriate quémtitie_s and calculates electrical energy.

T e
c

. The student applies the rules for connecting a voltmeter and an \ammet‘ér,and for

calculating the-eleétrical energy supplied to one component in a parallel ¢ircuit using

" the formula voltage times amperes times time equals electrical energy.,

*
)‘v

‘Regular Supplies: | electricity measurer
, 'y

1 % kg mass with voltmeter and ammeter scales attdched
o 2 test leads
] timer
N

Special Preparations: Construct three circuits, and store them ig boxcs'lal;eled
08-Core-8A, 08-Core-8B, and 08-Core-8C. The circuit for 08-Core-8A is as illus-

“ trated below. For 08-Core-8B and 08-Core-8C, replace Bulb 2 with a motor.

™\

. ) / . Vo
s Battery Q\_L 1 T
o Switch .

.Student Action: Regortmg the mcasuremcnts and the. calculations w1thm the range

of +1 ncwton-meter by using the clectricity measurer and timer and measuring the -

voltage, amperage, and time.

Teacher’s Note: Because the student’s battery can become discharged quickly, you
may wish to observe the s:tudént to. be sure that he uses the correct procedures and
that he reads his meter correctly. the first time he attcmpts-gt.ﬂ,_.'
Performance Check A: Get the assembled circuit in blox'08-Corc‘8A. an electricity
measurer, a timer, voltmeter-and ammeter scales, and two test leads. Disconnect the
battery, charge it, and replace it in the circuit. Measure how much clectrical energy
is supplied to onc of the bulbs in thic uruut in a fifteen-sccond period. Report your
measurements and Ldltllldtlons ..'

Remediation: (1) Ask the student how he would measure electrical energy. What
picces of equipment will he need? How should he connect this equipment? If the

student can answer these -questions, ask him to construct the circuit asked for in the

check and connect it both with the ammeter and the voltmeter. (2)If the student
can’t answer these questions, refer him to Activity 16-5 and discuss it with him.
How did he measure clectrical energy in this activity? What picces of equipment did
he use? How were they connected? (3) If the student has difficulty in calculating
clectrical energy, suggest that he review page 216. Check his response to questions
16-16 and 16-17 and to Tables 16-1 and 16-2. (4),You may wish to suggest that the
student check his response to Sélf-Evaluation Checks 16-1a and 16-1b.

b

04
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States the advantages in recosd'mg observations as numbers.

The student recalls that numerical information aids in preuse unamblguous com-

munication and in data analysls

‘.‘
v

%

Student Actlon' Resgondmg to the effect of those two notions.

Performanoe Check A: Dr. Blades sent his students to the Everglades to collect dat&

about birds.- Jim and Pat were to collect data on species of birds. Their observations
are shown in the chart below.: '

v
« -

_ No.of | No.of | Eggs No. of Birds
tudent | Birds | Nests .| per Nest Food per Bird | in Flock
Jim . 565 | 300 2to 4 about 1 Ibof | 4106 ‘
insects per day
Pat lots lots: average | lotsof insects | small

For what two reasons do scientists prefer the kinds of observations Jim made?

Remedlatlon (1) Discuss with the student thc observations made in thc chart Ask

* him what the words lots, many, small, and few tell us. When we say lots, do we
mean 90 out of 100-or 800 out of 1000? Therefore, why do sclentlsts prefer to useé

numbers to communicate observations?

v

Core

o

Sclccis examples of electricity doing observable work.

Thc student classifies situations in wlmh electricity does obsu:vable work on tht,
basis of evidence of/a force being applied through a distance because of the applica-

tion of clectrical m,érgy

/

IS

Student Action: Sclecting those cxamplcb in which clutrmty docs observable work.

A:
B:
C:

Performance Check A: Electricity is used to do many things. From the list below, -
select only those situations in which glutrlcal energy docs work which you can ac- -

b, d, e
b, ¢, ¢
a, ¢, ¢

tudlly observe. Electrical energy

u.
b.
C.
d.
C.

heats a burner on an electric stove.

operates a mixer.
operates a radio.

operates a fan.

1
operates-an electric lawn mower.

-4

Remediation: (1) Ask the student what observable work is.
andwer this question, rcter hlm to Chapter 5 and dsk him to give an example of an

Pry

1

if the student cannot




]
. ~

o _activity in which observable work is being done. (2) Stress the question, “How is
: observable work done in this activity?” (3) Suggest that the student redo-the check

,dfter‘hc has a good understandmg of observable work «(4) Look at Self- Evaluatnon .
Checks 16-3a and 16- 3p v

08 : . Connects a voltmeter and measures voltagc across both paratlel and serics‘ ci-rcuits.. o
The student applies both the rule that 4 voltmeter should ‘be connected in pafalle]
with circuit clement and the rule for measuring voltagc across a circuit. -~ -~ |
Ore Regulbr Supp‘lles: 12 test leads L 6 bulbs and sockets - S

. 2 switches « - . 4 motors . ‘ o

o : - ' 2 student batteries - . 1 electrluty measurer (voltmcter)

oy

. Student Actlon lnstdllmg the voltmeter.in parallel to the circuits dnd egomng the
voltagc across each circuit ¢ corrcctly to w1th1n +] volt.

*
3

: Teacher's‘Note You or someone you designate is needed to check that the student” |
has constructed the circuits correctly,-installed his meter LOl‘l‘C(,tly, chdrged his bat-
~ tery, dnd measured the \oltdge properly ’ '

L1

. Performance Check A: The diagrams below ar¢ of two electrical circuits labeled .
Circuits A and B. Get a voltmeter and the materials to construct the circuits. After
constructing the circuits as shown, measure the .voltage across each entire circuit.
T - Record the voltage, and show your setup to your tcacher Be sure your battery is
charged before you maku your measurements. '

a

. Cifcuit A ’ Circuit B

Battery ~ Switch .Battery'::'- . Switch

v

Remedlatlon (l) I)ocs the student know how to connect a volt eter into a circuit?
If not, see the Remediation for 08-C'ore-2. (2) ¥ the student khows that the volt- °
meter must be connectd in parallel but does not know how to nfake the Lonnection
in the circuit, dmuss Activity 15-18 with him. Then suggest. tllat he substitute the
two or three bulbs or motors as illustrated in the checks in place of the one bulb
shown in the text. (3) Have him consfruct the circuits and ‘measufc his voltdge?

ey

)
A

.



- Explains why: the totdl resistance of a sence cmmt 1s greater than that of a parallel
circuit of 1deﬁtloal resistors,
The student a Qths the (.onccpts that thecurrent must flow t ough ail the rwstors

_in a scries circuit, whereas'parts of the current ﬂow through each of several independ-
¢nt paths within a pardﬂcl circuit, . e ' i _

) \“ . . ’
Student Action: Respondinig that thc Gircuit wnfh the resistors in series has more | ] 2 |

total resistance than the circuit with the resistors in parallel because in a series cir-
‘cuit the current must flow through all resistors, thrLds parts of the Lurrcnt flow -
throubh cach of scvual independent pdths in the parallcl urcull

4 -
-

Performance Check A:. Clr(,UItS A and B are shown. bclow Each contams onc lSCS ,
battery and four resistors connected by test leads. However, Cll‘(,lllt A has more '
«total resistance to current flow than Circuit B. All of the cslstors in both circuits

are the'same. Why does Circuit A have more-total resistance than.Circuit B? ’

i

Circuit A . - T : Circuit B N e -
» D ‘ . . ‘ .. ) \\
[4 . : . . - ]
- .. : . " J d - \
' e . © . '+ Resistor F : Resistor
1T . | -
: J_ o | Battery = - Jﬁ '

.

- - , ’ - Switch
Battery - Switch ©a . _ , .

]

Remediation: (1)Does the studént recall the difference between a series and a paral-
» el cireuit? If not. refer hip to page 155, Figures [3-2 and 13-3, or to Excursion 26. -
(2) Suggest that the student review page 157 where the concept of resistance ‘was
introduced.  (3) Discuss Figuré 13-4 with the student. Ask hini what happens to

* “the Imghtnéss of the butbs (to thc resistance) when more bulbs are added in a series
circuit. (4) Check his response to-questions. 13-9 and 13-10. (5) Why would the -
bulbs. be*of the same brightness in a parallel urwll’ (6) At this point, the discus-
gion can return to the check in qliestion. How are the bulbs.similar to the resistors
in the checks? | Why does Circuit A have, mdre resistance to flow than Circuit B?
(7) Suggest that the student. (,hu,k his responscs to ‘Self-Evaluation € hopks 15-3 ‘md

" 15-7 for review . o

-

-
a

Ak A, : e A

' - .- 1 . o8 B ’ .
Selects characteristics of parallel and series circuits constructed from the same com-
. ponents. . -
PO I ) )

' l- . ’
. t

The student le\SthS mullmlu -resistor circuits according to the flow ol current
through the resistors ors and the tota] résistance to current flow.
) v v - .

‘ ¥ : .
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Studant Action: ‘Selectm_g_ altematlves whnch m‘dncate (- that in the series cnrcutt o
Ore the current flows through all r;snstors one after another and (2) that Athe total resnst- )

ance to current flow is gredteir in the series circuit. .

]3 - A, B,and C: l All resnstors one after another, 2. Greater than ~ ey

) . o -
I

Performanoe Check A: Circuit A and Circuit B below both have ldenthdl compo-
. nents, but they are connected dtfferently Select the phrascs in parentheses which ..
,.-, " best c,omplete the sentences. < )
1. In Circuit A, the current‘fIOWS through (each res\istor by a separate path b
all resistors one-after ,&nother) '
2. In Circuit A, the total resistance to current flow is (less than greater
thdn) the current flow in Circuit B, - -

> v
.

he g . * \

.- ! U o . .
: ' PR -Besistor L o .
s hd ' N »
. .{ .’.~ . . . . . ) , l o 7 . '.
. Battery ‘ _ _ " ; T ‘Resistor , !
Conce . '
: J1 ' ‘k Battery e N
% Dq ) ' 3

e Switch ./
SWItCh . v ) :

- Circuit A o : _ " Circuit B

»

Remediation: - See the related Remediation for 08-Coré-1 2.

.
&

08 - - " Proposgs an opcrational definition for the energy of a b“_ tery, using specified équip- - -
) ; ment. . . .

The student gcncrates a procédure for detecting the cmrgy of a battery, based onan’

: ‘ - Ore example of & battery-motor-sinker system. . . C

] 1 - Student Action: Stdtmg im operatlonal dcﬁmtnon which includes the dctccttﬁn of -

encrgy by observing the work it does (or the movement of the sinkers) and meas
uring either. (1) the total distance that the battery (motor) lifts a fixed number of
sinkers before it stops lifting or (2) the number of smkcrs the battqy {motor) can'
lift a spcuhcd distance. ) <
- . ' S _ e
' ' 6 S




- Student Aétton. M tehmg the number of edns a person could edrry wrth a volt the

. v . .0 - L.
- PO . ! ' o R v‘ L '::) v “".(-' . e R ' Wl
“ ' . IR A AR L R A
[ R ) " . Vv ‘...:.)“ H‘ .
quormance Check A Operationally deflne\battery energy, ‘using, the .equnpment B ) :., T
shown below. (Hint: Remember thdt ar opér‘atlonal deflnltlon answérs rtw.%qﬁe@;\ o.‘ ,“ - _,~ SRR e
tions.) - . o - - A L ST el
. e . - : . RS , . ‘\- FERS
Motor ; oo T,
- , N . , . “ N . B ’ ._-»\., - i}
. ! o R AR .,. :‘ Ty
» ',. : . - [RUAPRY .'-: A R e ., -
- v ] ' " .'-h - - .* -
i o L String ; ’ '
; @ . - T ’ ... ‘ ; ’ . .I . : - ‘.\"‘ ;
N ’( . - ' | "‘ ) _’.‘
. .\ ? - : ‘ . l.".' '.‘._ % ’ .( ':_L . ‘.,.‘ .. :‘ ."' : e ’ .o .:. !-‘. L
- ° .. | | - Test \ead ll\i"- N . "L‘.. "!, : ...:_. : : . PR - . | .
T oy N ' : . " ' “ . .- . . :
' S /‘ S {;Q .0 A l. . 4.. E .-. o . 'I”" ‘ ! S ." - ey
Remedlgmom (l) Does'the,,student recall what ah b‘perational detmltron is? anot S e
suggest that he' review. thie key queqtlons to ask When bulldlng an epera.troml deti- .‘_’ e P '
nition, found-on page 23. (2)- When the student hasa “cledr J.mderet‘lndmg of epera~ e ST L
ti’onal definitions, "seg- if hg: -can - hule*one for the’ ‘energy bf the bdttery using the, , . . o
two key*qﬂestrons (3) If ‘he strll has’ dr?tleult , refer~him to page H where the: . ..o 0 . e IV
. _ .
threg - operatronal definitigns for the 1nﬂuenee of fhe‘battery ‘are” presented Ask " )
.- hitn how each.of these threc omrquonal deﬁmuons satisfi ies the two kcy questmns - hoe TN )
one must ask when burldlng an Operatronal deﬁnmon S ~ - T -
N - ". N ‘-.,' v ) .’f " e # o . N 1“:'.. v n l - { - ‘T‘. ~ o }---:y ; e
sucas snnplc analogres for voi; amperé and electropartule L ' R )
The- student ddwﬁm;a volt,,an".gnpere and m eleetrOpdrtlele in tenms of a model -
- whreh uses th(. transportdtlon of eannegi goodsf ST L e

L

number of cans bemg put doWn 'per, timé ‘unit: wnth an-ampere, and the number o’f

persons avcuhble to move tlie eans vhfb an electropartrele o .
b1 c ng 3% | e
e \ ' ', . ] . Lk ) , vt " ‘ ,'” H . | - | '
. Performance Check A; ln the tollowmg problem let quart cang ‘of 011 stand for eners _' S T
. gy be1ng supplled | Trom one location to another. Affer the number of edeh questron T ke IR
- write the’ Ietler of the statement below which answets it'best. . e . L e
. Imagine that a large nuniber of quart cans of. Number 30 motor oit are to he fe- CEe ' 1
- moved trom a warchouse and stacked in‘a truck outside the warehouse, ., - = *. 0 e,
_-Which p8it of the operation.is most like an glleetropartit:le‘l " R N _
2 Which part ofthe opcratron is most like a\plt’ e D e e e T
3 Whuh pdrt of the operation is most like an ampere" s e T e ' R
. o .o .- o . ' . .o y oL .
: ' . r ' 3 i EARE p v . , ' : }’
T R S T (3 BRSO -V S
/ N ' ' N ! “ vk . Y o o ‘ ¢ “ ' \" 'a- . DR
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-

"; 20 a Thc length oftmwapurson WOrks ' __ S T

e : ['he nurubcr of anaa person uln cam' at Onﬁ tlme s T
AT ,' c., Thc nuniber of persons avaglable to move thc Ldnb SRR

. N &3 The: quahty of theoil, "7 o o g

“' . S e This munbcr ot Ldﬂ‘s put on the Iruck er hOt:lr ' ' S o

Remedratlon. (1) Chcek she. studunt 5 answers to questlons ’34 8 and 34-9. (2) Sug-

*geét that -he” rumw page 188 where the term ampere is first mtrod,uwd (3)Suggust

thiat hu rumw page 199 where the tcrm volt is mtroduccd C

.

v 7 AN

Sulu,ts vandhlu dutcrminmg, the clutmal power reeeived by a bulb.
.- . .

lhc student dpﬁlws the prmuplc that clcctmal powcr is a function of thL voltage:

dnd the currcnt e .

e \ .

Student Action: Sc u[mg thosc ltuns which’ mdudc current or voltaz,c or both..
r A, b - . ..
B' Ci‘ N ’ .

.C:'(I‘fjv T : | | | | . - "

.
.
.'0 L .. A ! ) . A\

Performance Check A: 1huc is a tloor lamp npxt to lggy’s tavontu ruadmg, chair.
Rcc,ord the lettors of .all of, the variables in the list below, which affect the power
reccived hy the Bulb whcn it is turhed on, : .
- “The voltage ruulm at’the lamp is 120 volts.

' l 1 he current tlowmg, through the lamnp 1‘4 one ampese.

' J,_ Thee bqlb'rclcd\cs 20 caldries of hieat pek minute:

l The hulb is'a soft-white. bulb, : )
e -There are two other Ilghtcd 100-watt bulbs in the room.
) lhe bulb bas just been turnied oﬂ after hurnmg, for two hours.

Remedlatlon (HC hcul( (hL rmswu to qucstron 35-8. (2) If the conwpt of powc
18 n()t clear. check the dnswers to qncshons 35-3. 35- 4, and "45 S. "
! L. [

N T - —

08
Exc
35

Mcusurcs v()llugc'ufnl’umpcragc und culculzitcs the power'in a cirguit.

" H
> . * ' .

The student applies thc rulcs that voltmctcls aro connected in mmllcl to the circuit,
- that alnlmtcrs are comicuud in series to lhc circuit, and that power is the product of

. voltage tnnmampcmgo S T SN
.r ‘ ) e . ] )
Regular Sup‘plles~ +.ISCS batluy ‘ 2 motors .
g“ - G T test leads - 2 assembled clectricity measurers
. f 3 hulb.s - -l switch '

Al . " -

Student Abtlon Mwsurn_b 1hc voltage to within 11 volt and the ampudgc to within

E s T

e '();., dmpcrc:s and. L‘\ltuldtmg2 lhc power correctly from his measurements,

,\-

: Teacher s Note, “You,org pcrs()n designated by you, will need to check the student’s
. Mtu p.-uml pro:,cdurcs for dmgnoktu purposes.

\

.
K
Qe
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- Performance Chack A: Set up the circuit shown in the.diagram. Be sure you use a-

> «freshly charged battery. Then connect one electncnty measurer as an ammeter and
.. the other as a voltmeter to measure the current flow and voltage of this circuit. Cal—

" culate the power of the circuit. Record your answer, and show it to your teacher
before you dismantle your.:setup ’

7 | N
. st ' © " Switch \ _ -

111

" Battery Bulp

re

-

a9

Remediation: (1) If the student hooked up the circuits correetly but did not know
how to calculate power, see the Remediation for 08-Exc 35-1: kh) If he had difficdity

connecting the clectricity measurer, refer to the Remediation for ()8—( orc-4 and that.

v

for 08-Corel 1.
\ - N

i

Lixplains, using the clectroparticle model, why resistance does not-vary with voltage
and current. |

The studuﬂ applics the clectroparticle model to explain that the rwstanw of wires
of the same kind, size, and length is the same when the voltage and the current ‘both
increase.
.
Student Action: Rupondmg that the number of clectroparticles passing through thc
wire increases and theenergy of each clectroparticle also increases, causing no change
in the voltage-current ratio. : ¢
'

I

s

Performance Check A: The wires in Tessic the Tumbling Doll are all made of the
dame thickness of copper. The resistance of the wire is 3. ohms when the voltage is
9 volts and the current is 3 amps. ‘A different model of Tessie is identical except that
more batterics are required, thus producing nfore voltage and current.. ‘What. would
you expect the resistance of the wire to be in this version of Tessie.  more than,
cqual to, or less than 3 ohms? Explain your answer, using the clwtroparmlc model.

. .

Remediation: (1) Check thc student?s answer to question 30- % (2) If the concept js
, not elear to him, discuss Activity 36-1 with him. " .

- ' t

r . ‘
.

L o o
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Tells whayhdppens 1fom magnet in a student motor is revcrsed
\ - A l

The student applies th concept hat thc N-po‘le of one magnet and the S-pole of the

other (or one taped end and: i0n fdpcd end) must be positioned near the coils to

attract and repel the mofor arm $0 that Jl |s under constant magnetic force and re-

volves.

Special Preparation: Obtain one student-built motor and place it it a box labeled
08-Exc 37-1. T :

Student Action: ngoilding that the motor will not make a complete revolution
because reversing orle of the magnets will cause that magnet to repel the motor arm
coming toward it and attract the motor arm moving away from it.

Performance Check A: Get the bo'x' I4jgeled 08-Exc 37-1. What will happen if the
taped magnet is turned so that its taped end is away from the coil? Explain § your

answer,

o] .

Remediation: Suggest that the student review questions 37-7 through 37-10 and the
paraggaph that follows on pages 492 and 493 of lixcursioq 37.

L4

Describes an experiment to determine the work donc. ' Y

" the dlstdmc the torcc is appllcd

Student Action: Respo nd!_l_g to thc c(tut that he would make measurements of
force and dlstanw to mlculatc the work. ¢ >

Performance Check ‘A: l’hyllis the Physical Fitness Doll has a motor inside her which
causes her to move her arms up and down, lifting.a weight. Describe what you wguld
need to know in order to determine how much work the toy’s motor can do in two
minutes. o

_.A\
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Remediation: (1) Determine if the student has considered using an instrument to

measure,{oree and an instrument 1o measure distance. (2) Discuss with the student - ' ) v
. . . . . o [ . .
the procedure he will follow in order to obtain his measurements. . \ :
P _ : A

Recognizes factors making a scientific task casier.

The student identifics those-factors which make his scientific task casier than that of

- AN
“explorers. ¥ . E
Student Action: Stating the notion of at least one of the following factors - activi- - XC o
ties that have been pretested to be sure they are'safe, safety tips, experimental de-
signs written out for him, cquipment that is available, models that have been sug- 39
gested, and the accumulated body of scientific Knowledge — as factors which maké ) '
his s¢ientific task casier. - ) L : . :
. o . .

Performance Check A: In Excursion 39, you were told: “You have learited about
v electricity from activities like the ones in the textbook without too much trouble.
It was the explorers who had a hard time.”” What helps have you had that the ex-
plorers did not have which makes your learning about clectricity casier than theirs?
You may refer to Excursion 39 to answer the question. o
Remediation: Discuss one of the examples given in Excursion 39 to elicit the lack
of or mlvu’lag@s of these factors in the work of the scientists. '

.
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Chapters 18 and 19 ~ Performance Check

Excursians 40 thyff ) . L Summaiy Table

&»

— S
Objective Number Objective Description .
T 7 ) ~ —
- 09-Core-1- , Fills an air piston W/[th a specified. amount of water
. . [4
. : . Ny . N
09-Core-2 * Indicates the correct volume of liquid.in an air piston
09-Core-3 | Relates temberature increases to volume change .
09-Core-4 Selects the material most sensitive to temperature ch‘ange-
09-Core-5 'Expiains why different standards for scales are possible
09-Core-6 : Recognizes sitauations requiring standard units of measurement
09-Core-7‘" _ Names the standard unit used by-scientists and in ISCS for measuring temperature
\ 09-Core-8 States the significance of Q°C and 100°C '
L - = : — _
\PQ-Core-Q Measures the temperature of a substance in Celsius units
.\T\‘ ’ - - - — . —
QQ?CoreJO Describes how a liquid thermometer works [
A‘. ) - - - - ",,, : ' i oy 7 -
09-Core-11 - | Explains why heating a jar lid causes it to Iooser?“] C i
|- 09-Core-12 . Gives an operational definition for the change in the heat content of liquid water
\
09-Core-13 .* | Calculates the calories required to change the temperature a given number of d’egrees Celsius
09-Core-14 - . Relates the amount of heating to the amount of water heated and to the temperature
. - '. _
' h f . '»change ' oo
09-Corenb - | States what a thermometer measures
» ] M '_J
'09-Cor'e-i6 { Selects the standard unit used in ISCS for meaguring heat . |
— — : ——
09-Core‘ﬁ 7 Lists properties of heat which support the heat-substance model s '
Lo y - o '
. i l '\ ) re

Y 4 . v / '! ! o
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“ M| o v ménipqlates' |
M P | Q \/ : . manipulates.
.O ’\/ | ’ /'rééalls‘
Q- \/ ‘ ‘appli’esi. )
v ‘applies"
Q \/ appliés
i Q \/ recalls
Q v recalls
™ o (P ‘O T |V ‘ mani;;ulates,
v ) fgc,alls
gerjgrates
v/ | recalls
Q ) \/ N applies
- Q Vv ' 'v a'ppl)lieé :
Q v | recalls’
B Q o \/ recalls
v | classifies
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Obijective Number | Obijective Description

. 09-Core-18 Selects characteristics of heat compatible with the 'heat.-substance mode!

.09-Core-19 Defeats an argument that co‘Id, ;lot h'_eat, fl_om‘/s between objects. . . i
09-Core-20 ‘ Recognizeslth_e reactions of metal to heat and cold . l
09-Exc 40-1 Selects byoperties’ wﬁich would not be desirable in'a liquid to be used in a thermometé:
09-Exc 4.1 -1 Compares degrees .Cel‘sius to degrees Fahrenheit a . ’
09-Exc 4?-1 , Defines calorie in terms of water | -
09-Exc 43-1 Compares the calories the body needs in cold weather to those it needs in warm weath;
09-Exc 44-1 Relates specific heat to temperature change )

01-Core-14 thru 17R| (Arithmetic skills) | ) S

01-Core-18 thru 22R| ‘(Student’s r.ponsibilities)

L

02-Core-2R . Explains the need for standard units for measurement ,
-02-Core-20R Recognizes that a part is missing on measuring instruments
02-Core-23R Remembers characteristics of a standard for measurement '
03-Core-21R Predicts data from a graph ) '
07-Core-1R Selects a statement as not characteristic of a scientific model -
O7-Core-3ER States two things done by a good scientific model

- , . ‘ — _ . _
08-Core-9R States the advantages in recording observations as. numbers ‘ ¢

T —

ot
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- .Q ¢ v | classifies
L 4# v \/ Aggnerates
Q v | applies
) 0 applies
i | épp;ies'
) Q | ’;'éCi‘zlls
appli‘es
B .O classifies
) Q v applies
- M| O Q Vv “chooses
] va appli:es
i Q Vv 1. applies
j\‘ Q . '\/ recalls
- M pla|T |V applies
) .Q v recalls o
- \ Q Vv recalls' |
o Vv - recalls '
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Fills an air piston with a specified amount of water,

¢ : '
The student mampuhtes the air plbton in such a way as to fill it 'with a spemfled
“amount of water,

Regular Supplies: 1 air piston
water

Student Act|on Inserting the tip of the piston into the water and moving the
plunger so that its front edge is on the specifiecd mark (£0.1 unit) and the chamber
is cothpletely filled with water and contains no air bubbles.

Teacher’s Note: You or somcone designated by you will need to be available to
check cach student’s pcrtormance N

Performance Check A: Fill the air plston with watcr to the 2.0 cc mark. Then show
the air piston to your teacher.

Remediation: Have the student practice using the air piston. Direct him to fill the
air piston with water to differcnt points you designate. Have him show you his pro-
cedure, and help. hlm if difficulty arises. :

Indicates the correct volume of liquid in an air piston.
The student manipulates a partly-filled air piston to read its scale.

Special Preparations: Partly fifl onc 6.0 cc air piston with liquid, and put a cap over
the end to prevent the liquid from accidently being splllcd Place it in a box labeled
09-Core-2. : - '

L4

. Student Action: grtlnﬁ the volume of liquid in the air piston-aceurately-to-with-

in £0.1 cc.

Performance Check A: Box 09-Core-2 contains an air. piston pdfv filled with a
liquid. Look at the air piston, and record the volume of llqmd in it

{
Remediation: (1) If the student docsn"t know -how to use an air piston, see the
Remcdiution for 09-Core-1. (2) If _hc doesn’t know how to read thc scale on the air
piston to the ncarest 0.1 cc, suggest that he do or review Excursion 6, from which he

" will get practice.in reading scales.

Relates temperature increases to volume change.

The student fecalls that wp increase in the volume of a substance is gencrally coinei-__ .
dent with a temperature increase.

!
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'Student Action: clcctmg the optlon whlch mdlcates that the volume mcrcases

Remediation: (1) Ask the student which substance shows the greatest expansion
when heated - a solid, liquid, or gas. If the student can’t answer thls question, refer
him to pages 236 and 237 dnd Tables 18-1 and - I8~‘.. (2) Ask the studunt what is
: hsked for. 1f he fails to'see that what is wanted is the most ex pansive substance, dis-
cuss the item with him. Which substance would allow there to be wide spaces be-

tween cach temperature mark to indicate small changes in tem pcrdturc‘ If negessary,

usc the giagram below. _ .
P . T _ ' 1
: o - o ] 0

70 n

~

72° Y .-

A: a o - y
B:b " - L |
=y , C: d ‘ ' ; _
Performance Check A: Which of the tollowmg wil rcsult’ from increasing the tem- e
perature of water? . ] , )
a. The volume of the’ water increases. " o .
b. The mass of the water changes. N\,
¢. The water glows. ' .
d. The water changes to 1odmc RS . ; .
Remedlatlon (1) Suggest that the student review page 236 whuc he provul that
addmg heat to water increased its volume: (2) Check Table 18-1 and his responscs
to questions 186 and 18-7. (3) If necessary, discuss this activity with him. What'
happened to thc water inside the air piston when it was heated? Did this aISO hap—
pen whm anothcr llqmd was substituted in lablc 18-2? " N " ’
Selects the material most sensjtive to temperature chunge. y _
T hc student applies the concept tlmt a gas has a grcatcr increase in volumc when ' y.
hl,dt(,d than a solid ot a hqmd , .
Student Actlon clculmg the gas as the best-ex panding substdncc Ore
At a
B: ¢ _ ‘ N
C: d . / A
Performance Check A: A company needs to design a device which will show very .
tiny changes in temperature and will have the temperature marks on the scale widely -
spaced. 1f ‘you had to build such a device, what would you use for the. cxpandmz, - ~
substance in it? \ S 3 \ "
av Carbon dioxide ' L e \ R
b. Water _ p o
Iron © ' > ' | C v o .
d. Plastic e . : . s N
: . \ g -

v o
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- phenomenon W1th dlfferent scales based ondlfferent defipitions..

Explams why d1fferent standards for eba]es?;e possible.
‘ .

The student apphes the concept that it is pOSSlble to have dlfferent scales based on

dgfferentdeﬁmtlo-ns to measure the same phenomenon ST ™

Student Actlon' Qndmg tosthe effect that it is possnble to measure the same

Performance~Check A:. As ‘shown below a Fahrcnhelt and a Celenus thermometer'

scale have different numbers to-indicate the freezing point of water. Explam why
, the freczing p01nt can be representcd by two different numbers.

2
o
-n
D]
o
O

NERREREERRERERENN

— Freezing point

o
[

A\

L]

_hemediatiqn: (1»You muy wish to diécuss the characteristics of good standards of

measurement with the student. These were introduced at the end of Chapter 3.
(2) Do the Celsius and Fahrenheit scales both satisfy the characteristics of good
standards of measurement? Have people agreed to use them? (3) Can’ he recall other
differing scales which are used to measure phenomcnon’ You might discuss the
centitneter-inch and gram-pound scales. '

iy

Recognizes situations requiring standard units of measurement,

The Stll(l(,nt apphcs thc rule that to be standard, the units of mwsuremcnt must be

agreed upon.

4

Student Action: Responding to the ctfcct thdt a standard or an agrccd upon unit of

mwsuruncnt is nccessary.



Patformanoe Check A Mrs. Collms went to the stote to buy a plece of rope. She
wanted 40 pinkies (40-little-finger lengths) of the rope. A young clerk measured the

. rope With her pinkic. When Mrs. Collins measured the rope, using her own pmkne .

it measured only 38 pinkies. Feeling that ehe had been cheated by, the clerk who
measurcd the rope, she weng to the manager of the store and complamed .What is
_ nccessary to av01d such confusmn in the future" . :

Remedlatlon (1) Is the body part 4 standard unit of measurement? What are the
characteristics for a good standard of measurement? (If the student does not recall
these, suggest that he review the end of Chapter 3, ﬁgglnning at page 30.) Is the body
_part,. therefore,-a good unit of measurcment? Why not? (2) What would have to be
done to avond the kind of confusion described in the cheek"

N

-

‘Names the standard unit used by scientists and in ISCS for me'asuring te'mperature.
Thc student recalls the. degree Celsius as-the standard unit used by sclentists and in
lSCq for .mcasurmg tempcraturc

Student Action: Naming-“degrée Celsius.”' : a _ o Cor e )

Performance Check A: What is the- standard unit used by SClentlth and ih lSCS for

- measuring temperature?

Remediation:  Suggest that the student review page '.241_ ‘where the degree _Celsius-

unit is introduced. )
. )
e 4

g o
_States the significance of 0°d and lOO_ C.
The student recalls that at 0°C, water freczes and at 100°C, water boils.
Student At:tton Stating that at 0° C water freezes and at 100°C, water boxls

Teacher’s Note: This objective assumes sea lcvel pressure.  In some locations, stu
dents will find that water boils at a lower temperature, as the boiling point of water
decreases roughly at ‘the rate of 1°C per.1000 feet of elevation. Thus at Denver,

sure changes, but the variation is too insignificant to affect the question. You ma_y
» want to adjust thls pertormance check to fit your location

Performance Check A What happens to water whcn its temperature rcglsters O C
- and when its’temperaturg registers 100 C on the t{\ermometcr shown, below"

‘_' ' . ' S . (Continued)

09
Core

Colorado, water will boil'at 95°C. The freezing pomt of water also varies with pres- -



~ page 241, where the Celsius scale is introduced. (2) You may also wish him to redo

Remedlatlon (l) lf the student cannot answer this question, suggest that he review

" Activitics 18-6 and 18-7, page 239, with the Celsius scale he "has constructed, to provg

to himself what thc temperature rcgnstcrq on this scale at the boiling and fru,zmg
pomts of water. '

yil

Measurcs the tcmpuraturc of a subetdnce in Celsius units. < )
0 \ ' -

Thc student mag’jpuht-cs the thcrm’o_mcter to find the¢ temperature of a substance.
Regular Supplies: 1 Celsius thermometer . L
' .1 beaker -+ . L. , .
+ coppet sulfate solution .
water ' , ' : *

~

H . . : :
Student Action: Reporting the tcmpcraturc of the liquid to thc teacher within an.°

accuracy of +1.0 scalc intetval. T

‘Teacher's Noté: The correct tcmperaturc should be r,cco;dcd at the time the stu-
" dent takes the thermomgter reading. This nicans that you or someonc you designate

-~

will nu,d to be available whcn the student docs ‘this check,
P formance Check A Get a beaker of water and measure lts tcmpcraturc chort
the tcmpcraturc to your teacher.

¢

* Remediation; (1) Have thé student redo the ac"tivit'y‘whilc you watch. Help him use

the thermometer, ift necessary. If he still has difficulty manipulating it, have him
practice by taking different temperature readings. you d,wgnatc (2) If the studcnt
has difficulty reading the scale to 1.0 scale interval, suggest that he do or review

" Excursion 6. (3) You may also refer him to Self-Evaluation Check 18-3 for review.




e

A 4 & -,.' - 4
r - * v

—- T T T - -
l)esmbu how a llquul lhc‘rmonmtur WQII(\ S VR e
The student "rualls that Ilu, llqmd in a thcrmomctcr L.xpdnds as tc’m;pOrdmrt, m- _
creases and u)ntracts as tunpuatunc decreases. v

e . . . '. Tt e T "..,
Student Action: Rupondmg (6 the' éffect llmt the 'lnqmd in the thumommr eX- Core :

pands as tcmpuaturu increases s andl contracts as<em pcmturc dccrums
o ,\r ‘ . : . . N

Performance Check A You Imvc uscd Q. lhcrmomctcr which wntams a liquid ina.

- . . P A «

; lubc l)uuxln how it works. T . - R - . CiE o
. . . . . - . ’ ’ oo LI '9- . . T . : ) I ".,-.,’:. .
Remediation: (1) Sllgg,cﬁ That the ajudcnt Teview Auwny 18 5. flmk l]l\ rbsponsc S BT o

«

to questions 18-8;18-Q, an(l 18-10,(2) If the studerit still has dlthuulty undorstind-
m;, how A thcrmomctcr works dlsulss the prmupk w1lh hlm What happuls to the -

find out. What happans to (Iu hqtml whm the npuuﬁurc gctx L()id(,j') He um try
- using ice or a refrigeratér, to find out. ('%f Su;,gc\l that: [hL student revigw Self- . L \ ' -
, '1thuﬂunl(hCLkl8~ SRR e 0 . AT e e

LRI . I
] . . ’ L . - e’

i f . — -’. P ¥

I xanm why hcatmg. d Jar 1id catises it (0 Iooscm- L v _ : ’ 2 "
N v o , . _ .. - . . 5 .
The student Lcn_km es an, cxplanahon hq,sul on the Lomcpts that moat stbstances - . .

expand \%hcn heafed aml tlml dlUcwnt substances expand at dlitercnt rates.

Student Actibn: Responding tor the cttul lhat the ot water hcﬂtul tlu, ll(l aml Ore N

_ caused it Lo cxpdml Lns—tur than the jar, and thus to loosen. = _f o - IR

S ' ) N ., '

Performance.Check A Mrs. Pic kcns coyldn’t g,u the hd'oll Hy pxcklujar She turned ‘
~ the jar upsulc down dn%l lowered the lid irfo’ a_pan of hot water. Soon, shL was dbll, - .

« totwist the lid Sft easily. Why dld hcatmg, lhl, lid cause it to looscn’ - e

- a .

Renmrediation: (1) llnvu the student review Activity 18- 1 ‘m(l lahlcs &1 aml Xu.,on ' - 'Q
pages 230 and 237, (2y Discuss this activity with him. What happens to most sub- . ‘
stances when they are héated? What happened to the j jar Ij-in tlu, chock? (1\ Re- |

fer the sj‘cx1t to Sclf-Evaluation Check 185, © 0 - J _ . e e

. n - v. ! N 4 N . .

2 X

Gives-an ()pcratlonul ddmntmn for th chang,L mn. thL huat wntcut of llquld walcr

LI f .
3 - . [

v

. hcesl mlcn( rggalls hat Aan ovvratloml (Icimltlon for the Lhang' i the Iu,al content
" (energy) of ll&ld watcer lnLIll(lC\ mulf'lplymg, the mass Bf thc waterin graips by the

numhcv of (lcgrccs b clsluthat ifs tcmpcmlun changes. : Lo ' Or

Studqnt Agtion: Responding to thc eff cet that the ¢hange in the heat L()lll(‘lll is ()h« . ' .
tained by multiplying the mass, of the atcr in grams by the numbcr of degrees : .
- €clsius that its temperature chagrges. o h .

N

. <. - d

"Performance Check A: Suppose that you have been given a sample of liquid water» - , o .
[ ] . . ' . . . .

N . . . o ,




s whos(?*mdss you know. You have taken its temperature hefore and after heatmg it.

W‘rrte al'h'pprgatronal definition for the change in its heat content.

Remedlatlon: (n R_efer the student to page 254, where the operational definition

for the change i the heat content .of water is stated, and to Self-Evaluation Check

19-S, where he wa's questioned on the concept. (2) You may wish to discuss how

thrs formula was derived in Chaptevm smg Table 19- 2 and Frgure 19-1 and the
L.ed questrons g

»

-« .

L

Calculates the calorrés requlred_to yiorr . temperdture a given number of degrees e
Celsius. o - s PR
T M

The student applies the rule that the number of calories requlr“d to raise the temper- .
ature of 4 mass of water a giveri number of degrees Celsius is equal to-the product of’-"-j
the mass of the water in grams times the number of degrees Celsius the tempemture g
of the mass is raised. : R :

. o : . |

_ Student Action: Regortmg the product eorreetly in calor|e§ . ‘ -

A: 250 edlorles . _ ) .

_B: 350 caloties | e B )

C: 1000 calories . e _ . T
Performance Check A: How mdny edlorrcs are’ requrrcd to raise 25 grums of water C :_'
+ from 20°C to 30°C in threg mmutu0 : ,

S ' .. " = . T ’ .'-". - v N
Remediation (1) Suggest that, the student review page 254 where the:caloric. is
introduced and the formula is statcd (2) Refer him 1o Self-hvaludtton Check 19- 3
for review. (3) Reassesiusmg an alternate ehcek ' ! -

oy K e

e

P -

Relates the amount of heating to the amount of water hpatcd and to the tempcra-
ture change. o

The student applies the eoneept that the teniperature”of water varies mverscly with
the amount of water bcmgheated whcn a fixed amount of heat is supphcd m a tlxed
amount of time,

.

Student Action: Selecting the response that represents the rcmtlonshrp st&‘fed abovc

A:c B f ‘
B: a _ . -|‘ \-' ‘
C: b ' R

-

Performance Check A: A 100 g sample of water was heated for ten mlnutc The
tcmperdturc was 25°C higher after heating than before. What would the tempera-
“ture ehdnge be |t a 50 g sample of water were heated under the same eondmons for

ten rpmutcs’ ' . .
, p
b. ”S . * ’
c. 50°C IR A

d. 75°C . 4




0’

-Rémediation: (}) ngbcstl that the %tudent review Tdbl@’ 19-2 and Figure 19:1 in - P
which an inverse relationship was shown between the amount of waterbeing heated .. . .' -
and the resulting: temperature chdngc (2) Check his responses to items, 19-6, 19-9,
and 19-10.  (3) If necessary, dmuss this -activity with him. As’you mcreaqed the
anfount of*water, what does your gragh (Figure 1) show wilkFhappen to the temper-

" ature change? If you decrease the amount of-water, what does your “graph show w1ll L
happen to the temperature change? (4) For help in calculatlng anumemal answer, B

fer him to pages 253 and 254, where it is stated that when a (1xbd dmount of hdat _ o \:
~is udded to different quantities of water, the product of the mass and tcmperaturc - ST
changes should be equal. (5) Rcabscss, usmg 4:1 altcmatc check '

~States what a thermometer measures. -

The student_recalls _that' a thermometer. measures-tempgrature.
Student Actlon. Rcs[gomhng témpcr_a_ttir,c._" T R ——
o ' B o .

Performance Check A: tht does ‘~ "nldnictcr mc'iu’.u.'rc? T

, o

Remedlatlon' (1) 9ug;_xst that the : eview page 252, cspcually the Iaqt para-:
graph. (3) Cheek his lc.sponse to. qucstmn\ 19-6,19-7, and-19-8. (3)'You may wish
to discuss Activity 19-3 with the student, especially page 25 2. whiere he discovered

. that his thermomctcr s a 1cmpcmturc"mcasurcr Sutgot.a hcdt measurer.

. [y
a3 v

Sclegls the standard Lrnit used in 1SCS for measuring heat. - . o . '
) . \' . . '--'.- - . . . _‘,_

v
Lo

The student recalls the calorie as a unit in w'high heat is measured.: -,

- Student Action: -Selecting “calorie.” -
L Bra
C-" (l. N . -.‘,_" -’ R ‘,-' . v ] . -

Performance Check A Whl(,h of thc followmg, is 4 stdnddrd unit for lmaburmg heat"

* S tempcraturc . ‘ X . B

©- b, degree - - . ' :
! AN b (-_l“'. Chee e

C 7 Ty eogalorie Ty T | | S

J e d. Ctlsms R oL ‘\\ #oT -, T

~

'-‘_Remedratlon. (l) Suggest tlmt the studcnt rcvn:}v page 2‘54 whcr’t the cdlorlc was-
mtrbducul (2) ‘H the student selected “degree, » “I*ahr/cﬁhel Jar «C elsms you,
shouid discuss' with T .the Sontept that a thermometu‘ls a tomperatire measurer,
* inofa heat-meisurer, and that “dcg,rccs C elsms angl “dcgi}bcs Mhrenheit”™ are stand-
BN _ml umta for mcasurm&tunpcrulure W "“;_;i T

..' N
f

{r"'
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1;’-1

Llsts;propcrtlu of hwt which support the lwdt«ubetanw model.

The studcnt lessmcs as two obsordelc prop(,rtlcs of heat in agreement with the

heat-substaite model that heat can be transferred from one object lo .mothcr and

- that matter expands when hedted and contracts when cooled.

Student Actlon Responding to the cltut both that heat can be transferred from
one object h another and that things expand when. heated and contract wht,n
cooled. '

a

Performance Check A: Onc model for heat assumes that heat is a substance which
can flow between objects and whose quantity detérmines the temperature of ob-
jects. What are two observable properties of heat that support this heat-substance
model? ' :

-

Remediation: (1) Rdu the studcnt to pages 254 (md 255, wlu,rc the model for
heat asa substance was developed. Check his response to questions 19-15 and 19-16.
(2) What did you observe aBelit objects when theyare heated or cooled which could
be .accounted for by-the addition. or substraction pof the heat substance? (3)'tht
was the first activity in which you observed whaticould be described as a heat sub-
stahee flowing between objects? What happened o the temperature of the objects
inside the air pistons when the pistons were placeq into boiling water? Docs this
activity. therefore, support the heat- substancc mod is heat shown to be trans-
ferred from one substahee to another? (4) Refer the student to Sclf-Evaluation

T ¢ heck 19-7, where he was (destioned about these two Topertics. ‘
. l — — — m
. 09 Selects characteristics of heat compatible with the heat-substance model
. The student classifies the characteristics of heat that are compatible with the heat-
substance modcl.

Or Student Actlon Scelegting the wtncs which state that the substance must take up

space, have mass, be made 6f tmy particles, and be able to move and no others.
, A b e, D
.B: a,c.d,h
C: a,b ¢, ¢ /

" . ,‘

) Performance Check A: The diagram shows that the level of water in the test tube
was at B before the test tube was heated. in the beaker of water. After heating, the
water in the tube rose to level A, The heat-substance model can explain this. From

. L the following list, select the letters of the four statements which support the heat-
i substance explanation of how heat gets from the burner flame 4nto the water in thc _
- test tube. The heat substance must ~
a. be composed of large pdrmlc © 1. have mass. _
e ’ b. -be able to move. i g. be able to reproduce.
. ¢. take up space. ‘ h. be made up of tiny particfes.
d. be pushed. T L ’
¢. move as rapidly as light. '
L 4




¥ .
B e
v « ‘-A—
- o RN
m'\ . ®
Remedlatlon. () Havc the student review pages 254 and 255, ‘where the hcdt-
substance. model is built. (2) Discuss the correct options with the student, lt heat © 4

is a substance, what characteristics must it have (take up space, have mass)? If heat
is a substance, it should also be composed of pagticles - small ones, since they are -
not visible' to us. Can heat as a substance be transferred from one object to another? .
Therefore, can it .move? :(3) You should discuss w1th the student any incorrect
choice he has selected. Do' we have any evidence thK heat moves “as rapidly as

»
“
0 3 ’ .
- ”
-
* -
N
- S
» L3
) 0.
s
-
(94 -
. . .
. B
S
- ’ .’
®or »
" . .
.
38 ’
" q D -
v, A

light” or that heat *“‘can reproduce™ or of a force ca m;,"hwt to “he pushtd 7
. . L D . . :
‘ ————— —
Defeats an argument tlmt cold, not hcut. ﬂows between object. S

The student generates the "arg,umcnt that'it is heat subsldmc not cold substance,

n

th‘ll flows bttween olnuts - .

09

" Student Action: Rgspomll ng cither (1) to thc C”CL[ that if it were cold that was Core

transferred, the qlncu containing the eold substance would be_expected to con-

Ltract as the cold substance flowed out of it and the objeet got warm and the object

receiving the cold substance would expand as it-got cooler and the u)ld substance —

flowed -into it or (2) to the ¢Tfect that ifie object eoraining ‘the LO](I subq‘tdmc\

would be expected to lose wmght as it got warmer .

Performance Check A:-Suppose. someone said that cold objects-have cold substance '

in them and that when a hot and a cotd-object are placed together, the cold sub-

stance flows into the hot object and the cold object gcts warmer, not because it gains

" heat but because jt loses cold substance. Use the actjvitics you have done with heat

and their results to show that it is heat, not cold, that is transferregs '

Y : . ' \
Remediation: (1) Discpss the heat-subgtance model with the student. How can
thinking ol heat as a substance explain wh lnngs expand when heated? (See his -

answer to question 19-16.) s more of the Tét substance present in hot water than

in cold water? (2) Now have him fry to imagine a ¢old substance which flows be-

tween objects. When an object is heated, should it lose or gain cold sul)stamc’

Should it contryct or 'xp‘m(l’ Did the objects heated in the experithents contract.

or expand? 'l'hcrcl'org,,‘(locﬁ 2 cold substance flow between abjects?

a

19, -




.

. e -
- .
. \ * C
. L]
' - , '
L »
Rccogﬂizcs the reactions of metal to heat and cold. .
- 1 . - * -
The student applies the mlc that metals usually expand wlnn hcatcd and contract
-when cooled. :

Q

Student Actlon: Selecting the entry which indicates that a hedted metal cylinder
will- be larger than- clthc r a cooled cylmdcr or one at room_temperature, and .only
thatientry. : o
Ao N
e B: b e .
C: d

. - a
’ . . . .

Performance Check A: The aluminum cans labeled A, B, and C-are identical. Each
has a mass of 40 ;_.,mms' Assume that A is heated, Bis cooled, and Cis left at room
temperature, Which'of the IQlIowmg, results can you expect?

a. B will weigh more than cither A or C,

b. B will weigh less than cither A or C.
s ¢. A will be larger than B or C,

d. The size of B will not change. . r

Remediation: (1) What happens to an object when it is heated? H the student can't
answer, refer him to Activity 18-3. Check Tables 18-1 and 18-2 and questions 18-6
and I8—7. (2) Does the weight or the size of an object change when it is heated or
cooled? I the student believes that the weight changes, have him weigh an object
betore and after it has:been heated. This concept will be reassessed in ("hzlpl_cr 20.

09
- Exc

40

ERIC

Aruitoxt provided by Eic:

Sclects properties which would not be desirable in a liquid to be ustd in a thermom-

,eter.

+

The student applies the prlnuplo that the liquid ll\cd in a thermometer should not

Imvc @ lwnlmg, or freezing point inhe temperature range for which he wishes to

, m ke his measurements,,

~

Student Action: Sclecting “boiling temperature lower than water's™ and a “freczing
temperature higher than water's.”

i

A: a.d . .
B: c.¢ .
C: bh.d ((,\ N




- Remédiation: (1) Refer the student to Exciirsion 40 and to Activitics 40-1 and 40-2.

-

Performance Check A: Which of the following characteristics make a liquid a bad

choice for a thermometer used to measure the temperature of watcr bdmp|LS7
. "A boiling temperature lower than water’s "
b.. A boiling temperature higher than water’s
¢. A [reezing temperature lower than water’s .
d. A freczing4emperature higher than water’s
. ¢. None of the above ).

—

*

in which he chose the liquid he would use in building a thermometer. Ask him why
he chose the liquid he did. (2)"Check his responses to questIOns 40-1, 40-2, and 40-3,
and discuss these answers with him.

Compares degrees Celsius to degrees Fahrenheit. S s
: N\

The student applies the principle that there are more- unit intervals between the

freezing and the boiling lumpuatuws of water on the Idhunhut scale than on the
Celsius scale. ~

Student Action: Responding to the effect (1) that there are more unit intervals be-

tween the freezing. and the boiling temperatures of water on the. Fahrenheit scale
than on the Celsius scale and (2) that a drop of any given number of degrees on the

- Celsius scale is greater than a drop ot thc same number of degrees on the Fahrenheit

scale.

Performance Check A: 1l you hear the TV weather girl say that the temperature will
drop 10° fonight, does it make any difference whether she means a temperature drop

of 10° Celsius or a temperature drop of 10% Fahrenheit? Explain your answer, .

using information from the diagram below.

Water
. 212° —— boils —— 100°
p— Pprovas
. 200 . m ',
F—190 F:‘— o~
;—-—' 180 L w0
A —— 170 -
. * EF—10 b—7
' 150 - »
. ——140 }—60
30
L2 —— %0 :
'6 _. 110 ] £y v . *
o = S :
. SE—1w0 g ¥
EE—90 g 30
! u- ::_—:_" m s o
—— 70 SEP
N 40 S .
32° ‘_EWater . 0° y ’
. freezes

Q : , | . e _89
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#
Remediation: (1) Suggest that the student review Excursion 41, in which the tem-

perature readings on the Fahrenheit andj Cejsius scales are compared. (2) Check ‘
his regponses to questions 41-1, 4l -2, and 41-3 and dlscuss the two scales with him
if necessary.

- [

i,

9

EXC
42

T

v

the tempcratuu of 1 gram of water 1° CLI\lU\

Defines calorie in terms of water. .

X ;
The student recalls the definition that a calorie is the amduntjof heat it takcs to
rais¢ the temperature of 1 gram of water 1° Celsius.

Student ActioL Rcsgondmg that a calorie is the amount ot heat it takes to raise

-

Performance Check A: (alonu are defined using water as a standard.  Define
calorie in terms of water. : o
Remediation: Rcfcr the studcnt to page 5|5 of l*xuumon 42 where calorie is
defined.

09
EXc

43

Compares the Llel‘lL\ the body needs in cold weather to those it needs in warm
weather. . : - J
: /

The student applies the principle that the body needs to supply more calories 10
maintain -normal body temperature when the temperature of the environment is,

lower.

I

Student Action: Rgsponding to the ctfect that the body nccds to supply more Ldl()-

ries in winter or in cold cllm.ntcs to maintdin normal body tempcraturc ..
Performance Check A: Suppose you go swimming with the Polar Bear Club in
winter, and you go swimming at the beach in the summer. In which case does your
body need to supply more talories? lixplain your answer.

A

"Remediation: (1) Suggest that the student review Excursion 43, especially the
- discussion on page 519, (2) If necessary, discuss this principle with him.

o9

Exc

44

“Relates specific heat to temperature change.

The student classities the sybstance having the lowest specific heat as undergoing
the greatest tempdrature change. R
Student Action: S_L_lc_c_tl_n_g_ the substinee wnth the lowcsbspuum heat,

A d . '

B: b

C:a




'S

Lo,

te

Performance Check A: In cach of the following cases, 700 calories were supplied to

1000 g of the substance named. Which of them would show the greatest tempera-

ture c'hange‘? :
a.. Hydrogen, whose specific heat is 3.41

. Helium, whose specitic heat is 1.24

. Water, whose specific heat is 1.00

d. Sulfur, whose specific’heat is 07175

1]

—

[

Remediatiori: (1) Refer the student to Excursion 44, where he investigated speci-
fic heat. - (2) Have him compare the temperature change of each substance in Table
44-1 with the gpecific heat of cach substance in Table 44-2. Does the substance
which undergoes the greatest temperature change have the highest or the lowest
specific heat? (3) You may also wish to refer him to the formula on page 526. .

[

-

4
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‘ ] “ Chap-ters 20and 21 | - o _P_e_rformande Check
! EXCUI’SiOﬂS,_‘.‘B thru 48 - , . Sumn;ar; Table
Objective Number .| Objective Descripvti;)n - B
TQ-;ore-1 - Showsthe direction of heat f!ow across materials of different temperatures j
10-Core-2 Predicts the final temperature when materials of different temperature touch éach o.th'e.;
10-C'ore-3 . Sejects the staté.of a substance that is the poorest conductor of heat B
“ | 10-Core-4 Selects the material state that is the best conduétor of heat -
« 10-Core-5 Proposes ways to check fof an increaée in mass in a hedted substance B
'1 0-Core-6 Predicts tﬁe effect of heating on the mass of an object]r i B
10-Core-7 Récognfies when a scientific model is suitable _ /
10-Core-8 Recognizes the source of scientific models A/
_ - : - —— —
10-Core-9 Selects the prope_rties of models that apply to the heat-as-energy model/ ]
10-Core-10 .Recognizes what accepting the heat-as-energy model means ' : T
10-Core-11 Se.lects the better of two models on the basis of the data they exblain
10-Core-12 Uses the hgath’-substance model to explain why substances expandfw.hen heated
1_0—Core~1 3 Uses the heat-as-energy model to explain the expansiohﬁof heaté:i substaznces
40-Core:14 Uses the he;t-as-energy model to explain thwe heating of ruﬂbed surfaces
10-Core-1 5 | Ranks the thl;ee .s’tates of matter according t‘o their relative amounts.of internal engrgy
10-Cc‘>re-16" Explains how a little hot water can contain I;ss heat than a lot of cool wgté_r
10-Core-17 Uses the heat-as-energy model to explain how a thermometer works
10-Coré-18' Ex.plair;s the loss in usable output epergy of a machiﬁe as its témperatt;re,increases
P _ _
o _ )2
* |
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Objective Number Objective Description
7 , —

10-Core-19 Uses the heat-as-energy madel to explain the difference in input and useful output energ

X - . L '
10-Exc 45-1 Compares-the volume per unit of mass of warm air to that of cool air 4
10-Exc 46-1. Selects a reason for discarding a scientific model ' '
10-Exc 47-1 _De'scribes temperature changes shown on,a graph

. ‘ . . — .

10-Exc 47-2 Selects the graph which best represents a cooling curve o »
10-Exc 48-1 Relates the energy conversion of stored energy to the amount of outbut energy

|

01-Core-14 thru 17R

(Arithmetic skills) v

o

01-Core-18 thru 22R

(Student’s responsibilities)

4
|

03-Core-24R

' Rememgers the cause of the heating of sliding surfaces

'] 04-Core-20R. _De.fines mass e
05-Core-12R | Namg&; the force which reduces us_eful output energy .
05-Core-22R Recognizes the characteristics of energy '
06-Core-19R " Selects characteristics of energ'y )
07-C_oré-4ﬁ Selects a char;teristic of a scie'ntifi(;, model . '
09-Core-17R Lists propertiésl of heat which support the hea’t-sutastance'mo.del '.'.- T _ -
09-Core-18R Selects charact.e-ristics of heat corﬁpé'fiblg with the hea't-substalnce model ‘

@ —
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Shows the direction of heat flow across materials of- different teniperatures.

-

The student applies the rulc that heat flows from hot to'cold objects.

temperature into adjacent ¢ containers of lower temperature.

Ore Student Action: lndmatmg tlmt heat flows from the containers’ of relatively high

A b . .'
B: a T _ ’ '
C: d '

»

-
. o

‘Per,forrganoe'(_:heck A: Assume that four containers of water, A, B, C, and D, are
"plau,d in contact with each other as shawn. Select the response below which indi-
cates the directions -of heat flow that occur as thc containers touch cach other. Ig-
nare the heat lost to the air. ‘

)
IS

-

2. BtoA,BtoC,andD to C S )
b.-A to B, C to B, and C to P |
¢. AtoB,BtoC, and CtaD

{ 4. BtoA CtoB,amdD toC

e e
Remedjation: (}) Refer the student to the last pdmgraph on page 260. (2) When
7 your hand toud‘lu a hot object, which gets llottur..your hand or the object? (3)

Whenyou hold a cold drink in your warm hand, which gcts warmer, the glass or your :

* hand? Which ‘gets cooler?

l.’

l’rcdlus the tmal tunpcmturu when materials of different: lunpuraturu touch cach
othc .

4

/ ) . . . ) . . . : . -
The student applies the rules that heat flows from hot to cold material until cqui-

librium is reached and-that thé ¢quilibrivm temperature of equal volumes of water at

different tunpuaturcs may be calculated by addmg the water temperatures of all

and. leldmg hy thu number of v()lumu ‘ )

L3 a
" .

. H : .“ 2ot 1 . ' 0 ‘ Far g -\‘\ i 1 » 3 >
Student. cpon,, Selecting the rupom( that includes the g(']unllhrunn temperature

' . < b h L .,'( . ‘

. B: d- " . : - . 5

' ) C: . bc ’ i

N~ ' w ()

. ) . . - . c)"’ °

a ! .
“ I—p ' !

"Q‘ ' '
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Performance Check A: The four containers, A,"B, Cél nd D, each hold the same
\ amount of water. They are pldced in contact with gach other inside a box whnch‘
allows no heat to escape ‘or énter. Approximately what will be the temperature of

the water in container B after one hour? : e «
a. Between 60°C and 70°C ' . ' ' ,
~ b, Between §5°Cand 60°C 4 "~ -
. ¢. More than 70°C - . o
d. Lessthgn 55°C —= .

50°C | 40°c T100°c | 40°C

S A|l B | c | D

L}

Remediation: (1) Refer the student to the bottom paragraph of page 260, and dis-
"cuss the item with him. Will the 100°C container rgmain-at that temperfture? Will .
- the 40°C container remain at 40°C? How much will the temperature drop in the -
.- 100°C container and rise in the 40°C one? What determines'the amount.of change?
<. (2) Refer the student to Excursion 13, page 357, on averaging temperatures-if neces-
sary. - '

.
*

/-

Sclects the state of a substance that is the poorest conductor of heat.  ° .
The student recalls.that the gaseous state for a given substanc& is the poorest con-
ductor of heat,

Student Action: Sclecting “gas.” ) ) ' Core

« Ata - .
" B:c¢ ' . '
R C:b
Performance Check A: A new-substance is formed that.exists as a gas, a liquid, and
a solid, depending on its temperature. In which state of matter would you expect it
“to be the poorest conductor of heat?

’ a. Gas : .
’ b. Liquid . ' .
¢. Solid , - : R
. d. Eitherborc : o L )
e. Texas . 3 ' ' |

. . 3 . e - \
Remediatian: (1) »Refer thb student to Actxvitles 20-5 and 20 6 on page 26] (2) -
Check his response to questions 20 10, 20- lI 20-12, and 20-13. (3) If necessary,

discuss these activities with him. (4) Suggest thdl he check his, responses to Sclf-
Evaluation Check 20-3. . | . ‘ A

L

K
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Core Student Actlon' Sclutmg the beaker which contains the solid material and s tatmg

Solid copper powder ——H

4

3

« Sélects the material state that is the best conductor of heat.
The student applies the cdnccpt'that, in écncral, metallic solids are better conductors
of heat.than the liquid or gascous states of ofhcr matgrials. *

-

the essence of the concept above. _ _
A,B,and C: “1. A , . . . e .

L]
r

Performance Check A: Jerry [it burners under the three beakers (A, B, and C) at the
same tigre. He also put thumomutqs into the buakus at equal distances from the
heat source, as shown,

I. In'which of the beakers will the thcrmomacr bcgm to s)ow changes in

temperature first? e .

2. Why? L .

¢ . 1) .

-

- Beaker,A (- » Beaker B Beaker C

- Thermometer | Thermometer

hermometer
Liquid water Air :

t4 i 3.0
Ry - - ol va
. . E . *

. »

Remediation: ‘Sc¢ the Remediation for 10-Core-3.

Proposes ways to check for an increase in mass.in a heated substance’.
; . ’ ) *

The student generates a suggestion for an alternative to Activities 20-7 and 20-8 for |
detecting a possible increase in the mass of a heated material. )

.
Student Action: Stating as an alternative to the effect (1) that a more sensitive bal-
ance be used or (2) that a larger mass be heated so that more of the postulated heat
substance would be available, making it possible to detect an increase in mass more
casily. An-alternative of equal validity should also be accepted.

Performance Check A: A couple of students suggested to their teacher that Activi-
tics 20-7 and 20-8 did not provide good enough reasons to reject the heat-substance
model.  They said that the balance they used was too crulle to detect any slight
changes in the mass of the water, What change could you make in the activitios
which would make it possible to detect small changes in mass? - ~

e A




Remediation? (1) Have the s\t}xdcnt review Activities 20-7 and 20-8. (2) Ask him
about an alternate way to detect a possible increase in mass. What piece of equip-
ment could he use? If an increase in mass did occur, would the heating of a larger
mass result in a greater in¢rease in mass after heating? Would this be easier to test
. for? Wthh chdnge in the experimental procedure would he suggest"

Prcdicts the cffcct of heating on the mass of an object.

The student applies. the rule that heating does not change the mass of an object in a
situation involving equal masses suspended from an equal-arm balance.

Student Action: Selecting the response which mdncates that thc position of the arm
®docs not change as 4 rusult of heating the mass.

A:d

B: ¢

C: a

TN

Perfogmance Check A: Two % kg masses are exactly balanced on the pogboard bal- -

ance as shown. Suppose the left-hand mass is heated until it gets red hot. The right-
hand mass would .

]

a. move down. ‘
b. move up slightly.
¢. move way up.

d. not move at all.

! ' w ! =D Right

Left

% kg mass

v kg mass “

69
L]
¢t v

|
Peghoard balance

Remediation: (1) Refer the student to Activities 20-7 and- 20-8 and check his re-
sponses to questions 20-16 through 20-19. If necessary, discuss his results. (2) Sug-
gest that he review Self-Evaluation Check 20-2.
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Recognizes when a scientific model is suitable.

The student applics the concept that a model is suitable to a specific situation if it

ex plains the observations and can be used for the purpose intended.

Student Action: Responding negatively and stating the essence of the concept as his
reason. ’ . L .

Performanoe Check A: In the following story, assume that both doctors’ facts are
correct, Dr. Bright is an cye doctor who writes prescriptions for glasses. The model
he uses assumes that light travels in straight-lines except when it goes from one sub-

‘stance to another; then, it bends. Dr. Hoberman, a physicist, uses a model whxch

says that light is like a wave and does not travel in straight lines.

Dr. Hoberman says to Dr. Bright, “Your model and equations arerf’t used by scien-
tists anymore. The modcl docs not fit d" the: obscrvatlons made, and it does not
suggost further cxpcrlmcnts '

Dr. Bright answers, “The model I use ex plains all the observations inclided in the

" optics of léns making. Furthermore, the arithmetic involved is fairly simple and

.quick. If T used the Lquations' of your wave theory, my patients would be blind be-

fore I got their glasses ready.” .

_ 1. Should Dr. Bright stop using thc older model and use the newer, broader
model which explains more phenomena of light?
2. Why did you give the answer you did?

. Remediation: (1)Askthe student what makes a géod model. Docs the first doctor’s

modelexplain his obscyvations? Can it be used for the purpose intended? Therefore
should the doctor continue to use his modcl’

Recognizes the source of scientific models.

The student recalls thiat scientific modcls ar¢ meéntal creations.
Student Action: Sclecting the phrase which reflects the notion of mental creation.
“A:d ' )
B: b R . .
C: ¢ ' Y

A3

!

Performance Check A: Select the best answer.  Scientific models come into exist-
ence by being - ' :
" a. discovered in test tubes.

b. found in nature by direet observation.

¢. produced as part of the data-of an oxperiment.

d. thought up-by people. ‘
Remediation: Ask the student what a scientific mogel ig, Are they discovered?
Must they be seen? (Can you see (,l(,(,tl’opdﬂl(,lcs’) How, then, do they come into
existence? - ’

. ‘

“

".
.. _ . . 1)
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Selects the properties of models that apply to the heat-as-energy model.

The student applies to the heat-as-energy model the concept that scientific models
are best described as useful explanations and as the bases for predictions.

¢ v

. Stqdeﬁt Action: Selecting the phrase to the effect of the concept above.

A:c . o
B: b '
C:d

Performance Check A: Select the letter of the phrase below which best completes
this sentence. Scientists use the heat-as-energy model because it .
a. provides correct answers to all questions about heat. !
b. describes what heat actually is in nature and is therefore correct.
c. helps to explain observations and to predict other observations.
. d. is the only true model for heat, and sciéntists found it.

Remediation: (1) Refer the student to Chapter 14, where the characteristics of a

good model arc stated, and to Self-Evaluation Check 14-2. (2) If necessary., discuss
the other options with him.

Recognizes what accepting the heat-as-energy model means.
fo. . 4

. The student applies the concept that scientific acceptance of a model implies that

. it explains observations made to date, but does not imply that scientists feel either

. R

%

o

that -this model is an exact representation of reality or that no other model would
suffice. -

¢
-

Student Action: Selecting the mterpretdtxon involving explanation of observations,
but not those implying that the modelis absolute
 Arc - .

B: b
Cid

Performance Check A: Scientists accept the heat-as-encrgy model for heat.  This

means that ‘ .
a. they have direct proof that heat is energy.
; b. at lcast a few scientists have scen hcat as energy with their own eyes.

c. thinking about heat as though it is energy explains most of the observa-
tions made to date.

d. heat has the exact properties of a wavc

e. no other model could fit the observations made to date.

Remediation: See the 'Remediation for lO-Co'rc-().

) |

Selects the better of two models on the basis of the data they explain.

The student applies the rule that the better of two dels is the one-which explains
more related phenomena. % : :
Q ‘ ” h \ .

o



Student-Action: Selectmg the heat- as-energy model and statin ing the effect of the ;

Ore rule above, .. !

. ' :
: ) - Performance Check A: Heat;as-energy and heat~substance are two models used to
i explain heat. Study the ehdrt below, and then answer the two questions that follow.

" CAN BE EXPLAINED BY
SITUATION Heat-as-Energy Heat-Substance
Water doesn’t increase weight " . o
when heated. _ ' ‘ X {
Water increases volume when S ' .
heafed. X - X
\ A metal rod gets longer when - :
heated. X X
- ~ |
' Spaghetti tastes better when : . |
hot than when cold. - ' : |

1. Based on the information in the chart, which is the better model? . |
2. Give a reason for your answer. ! : ' ]
Remedlatlon Which model ex plains more situations which can be obseryed? theh
then is the better model? s

) Uses, the heat-substance model to expLun why subst.mees expand when heated
The student dpphes the notion of the heat-siabstance model that heat substance itself -
takes up space ce and forces the particles of matter in the materml being heated farther

‘ Ore apart, thereby increasing the volume af the material.

] 2 Student Action Stating the essence of the notnon that the mtrusnon of the heat

substance causes expansion. .

Performance Check A: Arnold heated 60 ml of a liquid for five minutes. After heat-
ing it, he remeasured the liquid and found that it had a volume of 62 ml. Look at
the diagranj below, Using the heat-substance model, expl.un the 2 ml increase in

volume.
|
Diagram A . Diagzam B

= 9
3 pu

60 mi -~ 62 mi
=
. 3
3
=

he

- -
' ' (D
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Rem_édiation: (1) Refer the student to Figure 20-1, page 260. Have him describe
this figure to you! (2) Check his responses to questions 20-4, 20-5, 20-6, and 20-7.
- (3) You may also wish to refer him togSelf-Evaluation Check 20-4.

Uses the heat-as-energy model to explain the ex pansion of heated substances.
¥ _

The student applies the notion of the heat-as-energy moddl that objects increase in

volumeé when they are heated because the heat supplied to the particles of matter

causes the particles to vibrate faster, thereby moving tarther apart and consequently

occupying more space. s

»

tudent Action: Statmgthe essence ot the notlon of the cffects of maeased particle
vibration cdusmg.cxpdnxlon

Performance Check A: Ralph heated 40 ml of a liquid to 20°C. After it was héated,

_he remeasured the liquid and found that it had a volume of 45 ml. Using thc heat-
as-energy model, explain how thc liquid could increase in volume.

Diagram A Diagram B

(

40 mli 45 ml +

T

TERERIRBRENENIuNin
L e

Remediation: (1) Refer the student to Figures 21-1, 21-2, 2123, and 21-4 on pages
268 and 269. Have him explain those figures to youdn terms of the heat-as-cnergy

mod¢l. (2) Check his responses to questions 21-2 and 21-3. (3) You may wish’ ‘to

refer the student to Self-Evaluation Check 21-3.

2

Uses the h’cat~as—cnérgy model to explain the heating of rubbed surfaces. -

The student apphcs the heat- -as-energy model to a situation in which hcatmg results
from rubbing objects together. ‘

4
Student Action: Prcdlctmg that the Ob](,(,ts will continue to heat up as long as they
are rubbed together and st stating that rubbing causcs the particles in the objects to
vibrate faster and that the faster vibrations will continue a8 long as the rubbing con-
tinucs.

o
* - : -
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s Performance Check A: Touch two paﬁn size. pieces -of paper. Rub them together

-

rapidly between your hands, noting any change that occurs.

I. If you keep rubbing them together, how long will they continue to pro-‘

duce the effect you observed? v .
. 2. Explain your answer in terms of the heat-as—energy model. (

‘Remediation: (1) Have the student review-the heat-as-energy model, especially the

last pdragraph on page 271, and check his responses to questions 21-11 and 21-13.
(2) If nécessary, discuss the model with him: What-does rubbing cause the partrcles
to do? For how long?

2 \d

Ranks the three states of matter dceordmg to therr relative amounts of internal

encrgy.
\

P ¥

The student dppliCS the concept that for a given substance, the‘gaseous state has
more ¢nergy th‘n the liquid state. and the hquld state has more energy 'than the solid
state. :

Student Action: Indicgting thie relative cnergy levels of the threc statés of matt) by
placing on the scale an S nearest low energy, a (; nearcest high energy, and an L be-
tween the S and the G, .

4

_Performance Check' A: Supposc that the energy within a®substange™ called gunk

oould be measured and that the substance could exist as a solid, a liquid, or a gas,

depending on the amount of cnergy it contained. Draw a line like the one shown _

below on your answer sheet to represent different amounts of energy. ” Mark the
place on this line where you would expect to find cach state of the gunk usmg S for
solid, L for liquid, and G for gas. _ ‘ '

Low energy , _ High energy

Remediation: (1) Have the student review Table 18-1. (2) Find out if he under-

-stands that increasing the amount of energy’ causes materials-to éxpand. (3) Find

out if he undérstands that increasing the amount of encrgy causes the liquid in a
thermometer to risc and that decreasing the amount of epergy causes it to fall.: When

he understands those notions, have Him put a thgrmometer ‘into ice water, liquid -

water, and boiling water. Then, have him redo the Performance Check.

'Explains how a little hot water can contain T@ss heat than a lot of cool \;ffcr.

The student generates an expldndtron using the hedt -as-energy modcl for why there
generafes

is mor¢ heat in a large quanflty of cool water than there is in a small qudntlty of hot '

water

0

.0
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Student Actlon. Rc p_ondm& to the effect that the amount of heat stored is the
“total amount of particle vnbratlon and thgt in the large quantity of.q)\le water so

many particles vibrate that although -they are vibrating more slowly thyn those in .

the Small amount of hot ‘water, thc total amount of vibration —and th€refore of
heat. — is-greater. —— \
 Performance Check A:' Use thie heat-as-energy model to explain. why it is true that

~ there is more heat in 2,000 ml'of water at 30°C than in 50 ml of water at 90°C.

. Remediation: :#(ui the check with the student. In which quantity of water are
the particles vibrating more slowly and in which are they vibrating faster? "In which

quantity of water are therc many more vibrating particles? Do the faster vibrating

particles in the small quantity of water produce more heat than the many slower
vibrating particles in the larger volume of water?

. 7 — [y
Uses the heat-as-energy model to explain how a thermometer works.

~ The student applies the heat-as-energy model to explain the rising and falling of the
liquid in a thermometer. '

Student Action: Responding to the effect that whcn a thermometer is placed in hot
matpnals energy is is absorbed causing the liquid particles of the thermometer to move
faster and thercfore farther apart, increasing the volume of the liquid, and when a

thermometer is placed in eold materials, the particles in the thermometer liquid give

up cnergy and vibrate less, becoming closer together and therefore occupymg less
" space and reducing the volume of the liquid.

~ Performance Check A: Using the hwt as-energy modcl explain how a thermometer
works to measure hot and cold materials. : 7

Remediation: Refer thc sfudent to Figure 2](6 and have him describe to you what
is happening there. Chedk his response to question 21-7. Have him review the top
paragraph on page 271.

o

) |

Explains thgiloss in usable output cnergy of a machine as its temperature increases.

- ‘ 3 ) .
The student generates an explanation for why the usable output energy of a machine
which receives a Lonstant amount of input energy is decreased as its temperature
increases.

.
-

Student Action: Respondmg to the cffect that thc increase in tcmpcmturc causes
the ‘decrease in us,tblc output energy because the machine converts more input ener-
gy mto headt cncrg)f and less into output cnergy as the tempcrdturc of the machine
increases.

Performance Check A: Look at the graph below. The amount of mput encrgy sup-
plicd to the m.n,hmc is a constant 100 units, represented by the dotted line on the




| grép_h._ The solid line on the graph represents the output energy plotted against thé
temperature change. Explain what h‘appe'ns to the input energy as the amount of -
usable output energy decreases. : : ' ' o

. S ' \

. | Input _t_anergy‘ \
80 ‘ s |
v . . i :
w N .
E
2 60 ’ »
o
&
c 40 .
w ..
&
20 " i (
: P
Output energy

- . -0 25 50 75 100
' _ » TEMPERATURE OF THE MACHINE _ o _
Remediation: (1) Refer the student to Figure.21-8 and discuss it with him. What .
accounts for the difference in input and output energy? (2) Therefore, what hap-
pens to some of the input enérgy in the Performance Check situation ‘as the usable
output energy decreases? Is it lost? R « ' '

. .
‘ ~ 'Uses the heat-as-energy model to explain the differenice in input and useful_output
gnergy. Co . '
- , - .
The student applies the conc¢ept that the difference between input and useful output
. energy is energy that has been converted by _friction into heat energy, ot particle vi-
' brations;in s/iding.surfaces. - - '
" Student Action: Stating in effect that the missing energy is conve\t}ed by friction
?-2 into heat energy, or particle vibrations, in’sliding surfaces. (Ignore inértia.)
S ' . e

4

[ 4

Performance Check A: In Activity 10-12, diagramed above, you conyerted the po-
* ° tential energy of the blade into the motion énerg):‘of the cart. You found that the
. - kinetic energy of the cart>was less than the potential energy of the blade. Use your
. heat-as-enérgy model to-¢xplain what appearp to be a loss of usable energy.

Sinker

-, , ' '
. - oy

..

o,
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-R‘etnediation: See the Rex-ne(}yan for 'l(l-Core-lS. . et

" -

T N v Ld : I

Compares the volume per unit of mass &f warm air to that of cool air,

-~

The student applies.the principle tllat warm 4ir has.ore volume per_ unit of mass
'th.m.i correspondlng mass of cool air.. . 2 S

. Student Action: Resgondmg that he will be warmer m\{; top bunk and with the , EXC
. principle that the warm air has dnore v volume per unit of*lnass. and wnll rise;, where- «
- a$ the cooler air 'will smk L . | . /)\"\ 45

Performance Check A:, Durmg the winter, Iggy visits a fnend in the Nort 'who‘as
C bunk beds i his bedroom. Tggy is offered the upper bunk. The heating vgnt th:ough :

which the bedroom is heated is on the wall near the floor. Will Iggy be warmer than, - /‘ .
just as'warm as, of eooler than his friend who is sleepmg in the bottom bunk? Ex- o e
plain your answer. . : -“, ,
Remedlatlon (l) Refer thé student to Excursion 45; Actmty 45! 3 Discuss the: S P
*. results of this activity with him. (2) Suggest that he review. pages 533 and 534 for S L e

the concluding discussion in the excursjon and check his response to quesnon 45-14. R T ;

\Y

Selects a reason for discarding a scientific model. - . ) ' ’
) » ’ » . . S . o - . o

The student applies the principle that scientific’ models are discarded when new, well- -

tested observations are made that do not fit the model, that is, when the motllﬁcatnon

of the model begins to cause internal eontradlctlons . - S XC s
u . ' : :

Student Action: Seleetﬁg the gption whnch agrees with the statement above. |
A . . _ )
" B: b, ,
C: a

.~ Rerformance Cheek A %model is }lscar’ded when ) . : e
 a. the developer of the\model dies. : : . ‘ '
" b.a model which is less broad, but easier to understand, is developed '

o ¢. new observaﬁons produce contradictions within thke model:
- d. a more compli , mathematically-based model is developed.

' Remedlatlon (I) Suggest that the student review Excursion 46, espeually the =~ . © e
historical section, pages 538 through 540, whneh describes how a model is discarded ' '
if you can’t explain new obscrvatnons with it. - ’

Desctibes témperature changes shown on a graph. -

"The student applics the concepts that during eoolmg a curee has a negative slope or
that during heating a curve has a posntnve slope- dnd that during a phdse change the

temperature does not chiange. = o T EXC

LA et
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. Student Actlon, Res onding to thié effect that &unng cdol}!(g the curve slopes d0wn-
N ;- .. . ward to the nght that aurmg heating the cutve slopes upward to the rlght and that"
L _ 7+ when changmg from one form to another the curve sh9ws no change in temperature
. . ' ] . ) ! /
. ] : L Performance Check A- “Consrder the coolmg curye for,sulfur shown in the graph o
y L _ -~ below. Descnbe the processes that are taking place m sections A, B; and C.r '

o R L S S

ke

-g |

8

TEMPERATURE (°C)

b

8

- 1_
e

o s | Remedlatlon (l) Refer the student to Excursron 47 Check his graph for the heatr
R _ ~-ing curve in Figure 47-1 .and also his responsés to questions 47-1, 47-2, and 47-3.
' .« o -(2) If necessary, discuss in which direction heating and coolmg, curves slope. "Also;
ask h1m what hdppens»m the sectlon where the tempera}ture r‘emams unchanged

: L) . - .

£

-~
.oe b

s L4

Selects the graph which best represents a cooling curve. - R _ R

The student appiies the prihciples that cooling curves have a negative slope and that
during a phaSe chan‘ge' there is no change in the temperature of a pure substance

XC ‘. R Student Kctlon Select!ng the éurve which agrees with the prmclples govermng a’

coolmg s1tudtron -
< T Aie
B: b.
- C:a ., '

B

M

Performance Check A: Whrch of the followmg trme-temperature graphs, best de-
. scribes the cooling behavior of water when it changes to ice?

oLt - | ~ ‘
‘ 'S Diagrama - ‘ Diagram b _ .. Diasgrame
- Lo S 100t - - 8 .
‘ g mdr t&‘ . mi - g wd--
. b ) D ‘
. - ¢ ’ = =
: X s z
( g 5 Z
e g &
- 0t w01 w01
. - .’ - "- ‘ i . ... *’ N - .
-TIME (minutes) ' : TIME (minutes) "TIME (minutes)
N % '
e N ¢ ¢ ' ' B
. . . 2 - . 7 e .
. R . ¢ R . * + ~ . . i - . R -
. . ' . " - (}8 v y T . W . -:i




Remodlatlon ) Dlscuss the check in question.- In which direction does a coollng
curve slope? Should the graph show level places? .Why? (2) You may also wish to
? refer the student to Figure 47-1, which shows the opposite slope for a heating curve.
Note that the tern¥ slope is.not used jn the checks because it has not been mtroduce’

formally within the ISCS Level] matenals . .

A

.-_/

4

"Relates the energy conversion of stored energy to the amount of output energy.
. The student gpphes the rutes tift energy. conversion always involves a loss of usa g
energy, that the tOtaI amount.of energy is never altered ~and that some of t.he mp

' energy is, Converted to heat energy é .

,
ot Ty R .“"‘

Student Action:. Resgondmg that the apparently lost: enfrgy has been converted
into heat energy. , - . . .

s “r

v o
Performance Check A: Water is held in place behmdva dam It has potentlal energy

When the dam is opened, water spills out. The water now has Kingtic energy . (motlon :
energy). As the water falls, it turns a large wheel, or turbine. The-turbine generates
Helectrigity to produce power for the nearby city Has all of the potential enefgy that
was stored in the water‘\gghmd the-dam been, oonverted to electricg) energy? If not
_ where did the lost energy 4o or where did the gamed energy. come from" :

. Remediation: (1) Suggest thdt the student review the conCIUSlons he mad,e in hx-
cursion 48, pages 551 and 552, Check his responses to quéstlons 489 thréugh 48-12
~and, if necessary, discliss the. Law of Conservatlon of Energy with him.
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SPEED (turns per second)
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40 60 g0 100 120
INPUT WORK (newton-meters)
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SPEED (turns per second)
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