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FOREWORD - | . .
To lmplemcnt an educational approach successfully, one must nfatt.h the. philoso-
phy .of evaluation with that of instruction. This is particularly true when individual-
ization is the key element in the educational approac,h 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 overwhelmmg For-
this reason, ISCS has developed a set of individualized evaluation materials as part of .
its. Individualized Teacher Preparation (ITP) program. These matcerials are designed
to assist teachers in their transition to individualized instruction and to help them
tailor their assessment of students’. progess to‘thc needs of all their students.

3 . -

. - - The two modules concerned with evaluatlon Individualizing Objec tlve Testmg and
Evaluating and Reporting Progress, can be used by small groups of teachers in in-
. _ . service settings or by individual teachers in a local school-€nvironment. Hopetully,

' they will do more than give each teacher an’ gverview of individualized evaluation.
These ITP modules suggest key strategics for achieving both subjective and objective
_ ~evaluation of each student’s progress. And to make it casier for teachers to put such
, . strategies into prstlLL ISCS has produced the associated booklets entitled Perform-
ance Objectives, P ’rj()rman( e Assessment Resources, and Performance Checks. Using
these materials, the teacher can objectively assess the student’s mastery of the proc-
P esses, skills, and subject matter-of the ISCS program. And the teacher can obtain,
at the moment wht.n they are needed, speuhc sug,gcstlons for remedying the stu-

dent’s identificd. deficiencics.

If you are an 1SCS teacher, selective use of these nn;tcrmls will guide you in devel-
oping an individualized evaluation program best suited to your own settings and thus
further enhance the individualized character of your 18( 'S program.

'\ - _ * The Co-Directors '
' i - Intermediate Science Curriculum Study
‘ Rm 415, W.H. Johnston Building
o 415 North Monroc Street ’
) ) . Tallahassee, Florida 32301 .
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'T'HE. I1SCS INDiVIDUALIZED TESTING SYSTEM'

The I1SCS mdlwduahzed testing system . for each level of lSCS is composed of four

major subdwmom .

. The ITP modules l'valuatmg and Reportmg Progress dﬂd Indlwdualzzmg
Objective Testing, : -
2. Performance Objectives,
3. Perjorman(e Checks in three alternate forms and
4, Perjormanc ¢ Assessment Resources.

B 3

- Evaluating and Reporting Progress presents a comprehensive -overview, with many

rehnemcnts for individualizing the grading and reporting of students’ |progress, based -

on "both subjective and objective criteria. The ‘module Individualizing Objective
Testing describes more specifically those ISCS evaluation materials which have ob-
jective criteria  the pertorm ance objectives, checks, and resources - and it presents
practical suggestions for their use. These two modules should be cons_ndered pre-
requisite to successtul yse of the other ISCS evaluation materials.

Each of the Performahce Objectives booklets contains a composite list of selected
~measurable objectives considered important to a given level of the ISCS program.
However, many of the long-range goals and aims that are at the heart of the ISCS
program do not knd themselves to being expressed as measurable performance ob-
jectives. Thus, these booklets should not be construed as being all<inclusive anthol-
ogics of all the possible learning outcomes of ISCS,

Each of three Performance Checks booklets contains an equivalent- but alternative
set of performance checks which were developed to assess the students’ achievement
of the objectives stated in the Performance Qbjectives booklets.

. vt S AR 5 ' - N .

The Performance Assessment Resources booklet is a teacher’s handbook to be tiscq
in identifying the appropriate performance checks with which to evaluate cach stu-
dent.” The booklet alsd indicates how to set up testing sltudtlons correct responses,

and give remedial help, ‘
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. NOT&ES TO THE TEACHER -

—— _ ~ An’overview of evaluation, including -both objective and subjective criteria, is given .
P o in the module Evaluating and Reporting Progress and many aspects of this booklet are
' described in more detail in €hapter 3 of the moduje Individualizing Objective Testing.
~ These notes are meant to augment, not replace, Chapter 3 of that module. As you
“use this booklet, you will bégin to see ways to modify its suggestions to meet your
needs better. You are encouraged to enter your modifications at the points at which
NEaN : : . _ they apply. Only by Zaltering these materials will you evolve an evaluation system
best suited to your own classroom environment. It is important to remember that
only principles involved in objective criterion-referenced evaluation are applied in
“this booklet. T_herefore', you will obviously want to incorporate subjective criteria

also. : .

Units and Chaptrars_

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 and related excur-
sions. The relationship between the units and the chapters of Probing the Natural -
World/2 are shown in Table 1. . :

LEVELIl -
UNIT |. CHAPTERS \
| land2 .
2 "3and 4 e
; .. 3 5and 6 ‘ i
: | ‘4| 7and%
5 9.and 10
"6 11 and 12
) 7| 13thrul5
o 8 | loand 17 .
’ ' 9 18 and 19 |
| | . _ 10 20 and 21
e o T 22 thry 24
o | 2 | s ' B
" Table | - : B ?

. ' S
‘Most units include the objectives and performance checks for two chapters and

, their related excursions. You will recall that the number before tin hyphenin the
* jdentification number for an excursion states the chapter to which it is related. The
individual objectives and pe_rformanc'c checks for each unit ate to be, selected and o

) s‘A - ) ‘k'.h
. | / Y. 7
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used ‘when the student has completed the designated chapters and any excursions he
wishes to'do. This «delay should ensure that there is no premature assessment of the

~student’s achievement of conwpts and sknlls which may be introduced early in a unit,
~but which require development throtu,hout the unit.- Thus, subdividing units for

assessment purposes should be done with great care. Keep this in mind if you decide
to spot check students as they proceed through units, rather than conductmg a for-
mal evaluation at the Lnd of the unit. - : :

Sunimalﬁl" able

4

Each unit begins with a double-spread *“Performance Check Summary.Table.” The

left-hand page of the * ‘Summary Table™ serves as a table of contents for the unit. It

provides a great deal of information about the objectwes pertinent to the unit. Usual- '

ly about twenty- hv\objectnves for each unit are introduced for the first time in each

“Sumnary Table.” A maximum of ten relevant objectives from previous units are
reintroduced. ' ' ’ T

On ‘the left-hand side of the *Summary Table™ is a list of code numbers, each of .

which is unique to' one objective within the level. Two examples of code numbers
and their meaning, are illustrated in Figure | below.
N /
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[hc core objectives appear hrst in an ordcr that corresponds rouz,hly to the text
development.  Exceptions to this ordering were made to place ‘objectives bascd on
rclitcd processes of content together. Objectives based Qn remedial excursions are
numbered as core -objectives because they involve skills essential to success in tore
activities. Next are listed the general or enmhmcnt excursion objectives, and these
are foj]lowed by objectives from prior units which are again considered unpOrtam to
the students’ progress. These repeated objectives are casily spotted, as a_capital R
(for Repeated) appedry after their identifying code number, giving a listing such as
03-Core-17R.  The specific resource aids to be used with repeated objectives are.

.given in the units designated by the code numbey (unit 3 in the just-cited examplg).

and the mtorm.ltfbn is not repeated e.nch tnmc within the textual mdtcrml that follows
the “*Summary I"Jhk, .

fi




- abjective. These short statements were written, using the students’ vocabuldry They -
should be helpful in communjcating the objectives to the students should you desire -

-

"most other objectives.  Performance checks which “have no mark§

Each. objectwe code number is follovm_y a short descn’ptive statement of that

to do so. Ways to involve your students in selectmg the objec‘tlves are.discussed in
the module Indmdualumg Objective Testing.

“The nght side of the “*Summary Table™ is made up of ¢leven columns. Letters are
used in the first five to designate the characteristics of the performame uhegk The
lcttcrs and their meanings are as follows: -

M - Completing the check requires regular ISCS materials.

O - An observer should view the student’s performance as he does the (.he(,k

- P-Completing the check Yequires the use of specially prepared materials.

. Q - The answer to the check is of the quick-scoring variety. ) -
- . T-The check will fcq-_uiré more than three minutes of the student’s time.

(‘hct,k marks in the next four columns help‘the teacher assign appropnate perform-

ance checks.to individual students. The first of these columns is entitled ““Basal.” -

Achieving the objectives checked in this column is considered essential to the stu-

dent’s progress. These performance,checks may be assigned to-any student;; howevu ,

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

-

’? [y

Check marks in the columns headed “Math, Reddmg, and “Concept” indicate
performancg checks which require a higher level of computational skills, a higher
reading, level, or a greater ability to think abstractly than the performdance checks for
in any of these
they require

four columns are considered to be more than basal, but the skills whic

are within the capabilitics of most studsnts. B . :, '

A tenth column lists the action_verb that identifies the theorétical mcngél process -

required of the student to complete,the: performance check for the objective. A
precise definition of cach of the verbs used to designate mental processes is given in
the module IIIdll'ldUa[l ing Objective l emug v :

v

. N n
fmally in the clcvcnth column, space is provndcd for notes. Although you will

find an occasional comment printed here, this space is mainly for your notes. It §
g‘ood place to put any special instructions or preparations you have found helpful.

s
ot

As mentioned earlier, some objectives are repeated objectives - ones that have

-appeared in. previous units. When suchran objective-is listed again in the ‘‘Summary

Table,” its classification as basal or as presenting math, reading, or conceptual dif-
ficultics is likely to be different. This change most often derives from a change in
purpose. The first time a concept of skill is introduced, the mtcpt may be.only ta

introduce students to it, When reintroduced in a later unit, the skill or concept is .

frequently developed: and used c'xtcns)vcly Thus, in the, “*Sumimary Table™ for the
earligr unit, objau,jvcs related to a concept are likely to be classified as conceptually

“difficult for many students, whercas in thc later units, Hw s.u‘nc Objc(,lth) lmght bc |
- reclassified as basal. o , : W

ey - . . .
. . . . N v




Organization of Reésources
=

Immediately following each “Summary Table” comes the bulk of the resource
- -material for each objective introduced in that unit. Onee more, each objective is
_ identified by its code number, but this time it appears in bold, black print ig 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 lgottom of a page, the resource
- matcnal for the Obje(,tlvc is contmued on the next page . :
The functiom ol' the various component resources providcd for.the objectives are
listed below. Two of the components (Regular Supplics and Special Preparations)
. only appear when they are needed for a particular check. When the performance
check does not require any supplies, the supply headings are omitted. - Observe the
functional descriptions carefully - they are the keys to the types of resoufce mater-
ials provided in the Performance Assessment Resources booklet. L

COMPONENTS FUNCTION '

Descriptive Statement - This statement duplicates the one that appears in the
' “Summary Table.” If you misread a cod® number and -
find yourself looking at material for the wrong objective,
- this'should stop you and send you back to the Table to.
check. More important, it should briefly lndl(,dlb to you
_the basit purpose of the objectlve &
Objective / The underlined v'erb in this statement of the objective
T indicates the theoretical mental process that the student
will perform. The phrase tollowmg it indjcates the content
or process skill.which the student niust pérform. A Lom~
plet c’dcsgnptnon of the verbs and thcir meanings can be’
; v foun the TP madule Individualizing Objective Testing.

Regular Suppl‘les' ! This section lists any 1SCS equipment that the student will
S ' need  regular equipment that is being used in the unit
v * ot which the student is being evaluatcd or in previous
, umts A _ .

-Special Prepargtions " Don’t overlook thig section. It lists and describes materials
- thc»teachcr must collect or prepare in some way. Included
T .- .o are special solutions, special’ packag,mg, and labels required
' for materials for evaluation purposes. The section also
specifies particular grids that the students will need for
graphi'ng.

. . :
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This is a general descrlptlon of what the student should do
in respondmg to any of the three performance checks based
on the objective. If his expected response is to state a gen-
eral principle, it is listed in this section. If the three per-
formance checks require speuﬁc answers, they are.pro-. )

" 'v1ded below the g,eneral statement in the student. action. -

2 Studen# Action -

: - *I o
Pbrtormancc Check A Performance Chec A is fully stated to-a[low fora qwck
-review of the statgdment of the tisks as they dre presented
to the student. Pérformance Checks B and C-generally
present slightly different, situations or wording but ask -
students to perform equivalent tasks. s

. . . '&.

”

.

This final section outlines suggested action that can be
taken if thc'student'fails to achieve the objective. - In some
of the remediations, the listad steps are sequential;in * .
others thesteps: represcnt 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 ancxulrsi&n or ruvwwmg a scli-e dlnatlon qucstlon -
dnd its rcsponsc

[y

Remediation

[

>
‘

_P_l(_)\_vg) _Fmd It
Locating g partluul(fﬁ objective whose number youw .know is casy. Just thumb
through the \pages watching for the unit number which Appears in ldrgc blauk print .
above the word core or excursion in the margins. ‘But suppose you wish to locate
an obje¢ctive pertinent to a given section Or chapter ot thc text and you don™ know
thc numbcr Here is a progedurc to follow: s » o :
_ Deterniine the unit-in; which the chapter occurs, ueln;, Table 1.
7 Thumb through this booklet until you find that unit iumber - as the
beginning digits of any wdc number dppcanm, in large black print in the
outer margin. S
3. Look for the “Summary Table™ at the bcg,mnmg of that unit.
4. Use the “Summary delc " to dclcrmmc the number of the Obj(,LllVC
you. scek. : B

4

* K

e

Be Sclcctive N
. . . -

The resource ‘books for each Jevel contain thany more objectives and resources

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

will, your list will expand turthu .The most successful user of this catalog will be

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

“dents. Therefore, onée yogt are familiar with this book. it is iniperative that you-’

,‘ establish a system, of selecting and assu,mng checks to the student. Snggestions on

how to establish such 4 system are given in ¢ lmptcr 3 of the'module Indl‘wduallzmg
Objective ,l osting. & _ )_-. ¢
N l . ‘
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Whatever selection and assignment system you develo'p, it must give due regard to '. o
individual student’s differences. ‘For examiple, if you admmlster too many recal] .
performance checks to a high-ability student, he will not. only be bored but you will
also fail to assess his progress adequately. Too many difficult iters admlnlstered i3 5 _ _
a low-ability student leads to frustration and reinforcement of the ““I knew I couldn’t - _ T
do it attitude. ‘On the other hand, even the best students need their egos inflated o

by some questions that they can answer easily. And, the less able student needs to
be appropriately challenged. Be careful, 700, of placing too much emphasis on ob-
jectives. ‘This may lead students to place undue emphasis on tests, thus S]Ong
their progress to the extent that they 10se interest in the story lrnc ‘

Assigning Performance Checks _
. % - o - - BN
How many performance“ehecks should be assigned to a_student? This question has. ' R
‘no fixed answer. The primary concern is that pé’rformance chqcks provide the needed R "
feedback to both you and the student. If, in your judgment, evaluating.a student on .-
a particular unit is unnecessary, then don’t do it. If you feel a student needs to be* o
~evaluated, then assign an appropriate selection of performance checks. ‘Individualizing . P
“ Objective Testing makes suggestions about how to do this. In no case should any T .
‘stugent be assigned all the perforfance checks oreven a random sampling of them. " B '
Such a ‘practice would subject the student to tasks which would be either unduly e
difgcult and time: eonsummg or perhaps too simple for him and therefare meanlng-" L e

2 less, Nme- wastmg activities. - R R

Youwfay wish to specify the equrvalent form:(A, B or C) of performance thecks - @ . °
‘that the student should 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 lester of the spegific performance check he
doe§ These number,s and- letters should appear on his answer sheet, as they wiltbe

- .needed "o chéck his' ‘response. Since the nimbers are unique within each ISCS tevel, = =~ ., ,
there is no need:to use a student’s time copying the performance checks. Listing )
the number with the response is sufficient. It’s a good.idéa to remind students’
frequently that-their answers st go on separate paper - not in the Performancc" '

Chétks books. - > M

"Asyou assign checks, keep the supply siiuqt_ionain_mind. “You won’t want too much’
of some equipment tied up in Special Preparations at any one time. To avoid this, .
keep abreast of the range of your students’ progress-and prepare only those materials e
you, anticipate needing, refernlng to the P’s appearing in the third column on. the
~right-hand pagé-of the “Summadry Table.” Batteries, of course, will nced replacement : : : )
. » or recharging occasionally, and specially boxed supplies’ should be checked periodi- . - ’-»,) Ce
" cally for missing or nonfuncuonmg parts to : . _ : g ( .
- At 'thﬁ? back of Part 2 of the Performance A.'rsess‘rrrent Resources, you willdind grids ’ ‘
" identical to those the students must use in certainf performance cheeks. The grids at o
" the back are suitable for reproduction. You may make copies direstly, using one of
the well-known- _commercial copiers. * For large quantities at low cost, make a master - . )
by the thermo proeess and use it to make duplicates. If you make copies in either f 7/ . ) LT
. these ways yaur students will not be wastmg time (drawing grids, and you will feel \ _ B '
K free to assrgn objectrves that nced grids.” ' .

o : .
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° ", Excursions 1-1 thru 2.3 » R - : Summary Table
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T = — ) R a— T o e
, Objective Number Op‘jective Descyiption - ' . ‘ IR A
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- O] Recognizes that physical descriptions alone may not identify substances. .
o " The student applies the concept that physical descriptions alone may not provide

’ enough mformation to enable a person to distinguish between substances.
‘ Ore Studenxctlon' Responding negatively and in effect that the samplus could bc thc
' same sUstance or different substances and.still have the differences mentioned in’
. the descriptions. - ' \b - ‘
f . ' o
Performance Check A: An unmanned spacecraft landed on Mars and sent back only . )
the following information about two samples, X and Y, found on the surface’ Noth-.

A

ing clse is Known about them. — . “ -
! . . l Can you be certain that samples X and Y are different substanus"
. - 2. Explain your answer. . -,
. o - ’ : : (% »
- o o | sampLEX | sampLEY l e .
"o o . ' Color - white white® ¢ ‘ \
) B ‘ o ' Texture rough | smooth ™\ :
. Volume 8 cc _ 9 cc :
e Luster .| dull | dull o
i ’ - A Y -
. + Remediation: This concept underlics Actnvnty 1-1 and the table of obscrvation re-

corded in Table 1-1. Have the student review them, Point out that sonic people
~might not agree on the meaning of rough and smooth, What scems rough to one
person may not to another, Also ask such questions as “If there is more of sub-
stance X than of substance Y, does thyt make them different kinds of material?”
Have the student check his response to Self-Evaluation 1-6.

O] . States what to do if chemicals spill on someonc. . . .
The student recalls the procedure to follow when a dangerous or unknown chemical

has been spilled on a person.

Core Student Action: Statmg at lc«uqt two of the following prowduru (iiﬁmi the arca

with plenty of water, (2) call the teacher, and (3) if possible, show or tell the teacher
what chemical it was. :

]

Performance Check A:. Ifs$omeone splashes an unknown or:4 dangcrous qoluuon on
hmmlfor someone elsé, what twO things should he do? L Ly
- Remediat’on" Refer the student to the safcly notes on pages 4 and 14 of the text .« - %
v and to any specipl notices that you have placed in your classroom.- Part E of the: '
. . -front'matter in the Teachcr s Edition to Probing.the Natural World/2 has many notes ..
' * and suggestions related to safety. Many states require a review of safety proccduru
‘with- your students. -Whether tlus is a law ih.your state or'not, it makes good sense,

o . - | S
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Follows safety procedures during a chemical reaction.

L}

- The student chooses to use safety glasses to protect his cyes during a chemical reac-
tion. -

v

-

Rggular Supplies: | pair of safety glasses o
Special Preparations: To prepare box (ﬂ‘ore 3, fnll a cellopham bag % full of bak-
ing soda or crushed shells and tie it closed. The box should also contain three
&opper bottles of dilute HCI .cach dyed a different color with a drop of food color-
ing. Label the bottles-B D, and F. .
Student Action: Puttmg on safety glasses prior to mixing reactants., 120 student’s
observations are not being checked. Qnly his uge of safety gldssu is levant here.

Performance Check A: Get any materials you ne¢d in addition to those in box
01-Core-3 to complete this item. Place % of a teaspoon of powder from the bag into
a_beaker., Add about 5 drops of the acid in bottle B to the powder. -Record the
observatlons thdt you make.- '

Remediation: Here the student is being asked to do one thing and you arc really

observing another. The student may choose to use the glasses for a varicty -of rea-

sons: you, an adininistrator, or state law may require their use, or the student may
sec a nud\for them for his own reasons. If it is your requirement, remind him of
“that and point out any nofices that you may have to that effect. Page T 34 of the

~ Teacher’s Edition of the.text has a Jist of safety rules that-might well be displayed.

It could be that the student is not aware of the presence of safety glasses or when to
wear them. Point these thmgs qut flow.

1

Uses a reaction to see if a powder is rock-like or shell-like,

The student leSSlﬂLS theepowder as being shellike or rock-like on the basis of its
rcactions. . s '

Regular Supplies: sodium bicarbor’iut‘c , I magnifying glass
: rock® . . . | pair of safety glasses
shell = . I balance «,
3M HCl in dropper bgttlcs _ 1 beaker

| graduated Lylmdcr

2 . N N

. Speclal P‘reparatlons Put bakmg soda into. thru bottles labéled 01~Core-4A 01-

Core-4B, and 01-Core- A4C. To vary the appearance of the three bottlcs add one of
thwkelldwlng to each bottlu pcppcr colorcd chalk dust, fine sand,or powdered
rock. '

f
4
i H

Student Actton Statmg that the powdcr is more llkb shcll tlmn rmk bct,ausc it
rcacts with: thc aud .




Performance Check A: Get a piece of ro;k a shell, and enough of the powdcr in the
bottle.labeled 01-Core-4A to ‘vover the bottom of a test tube. You may use ﬂy or
all of the following equipment tliat you need - a beaker, a balancc, a magmfymg
ttle of hydrochloric acid (HCI), and safety glasses. / ‘

L. 1s the powder more like rock or like shell? . . ’

2. Explain your answer. . ;

Remediation: The student should sce that the baking soda is like thc_shal in-its
reaction with acid.” The soda i$ not like the rock.n any of the characteristics sug- «
fgested.  Refer the student to question 1-13 on page & of the text and ask hiny to
consider each item in the question carefully. Ask him bout his confidence in cach
spcuhc property Wl}l(,h Indl(,dtbﬁ slmllanty to thero

< n . —

or
Core

" ' |
Student Action: Naming the rock-and shell pdrtld‘u. Lorrcctly and shgtmg in effect

« e AV | o

Uscs acid to identify samples of rock and shcll. _ K | .
N . ' '

The studcnt Qphcs the conupts tlmt the chemical praperties ot a solid suhstdncc

arc the same rcgardlcss ot the size of the picces of that substance.
/

-

Regular Supplies: 3M HClina dropper bottle
. 2 baby-food jars ' S .

Special Preparations: Place crushed shell and one teaspoon of crushed pepper in a
small plastic bag labeled 01-Core-5X and crushed noncarbonaceous nock or white
sand in a bag labeled 01-Core-5Y. Also prepare a small dropper bottlg of 3M HCIL

that they are identiffable because they rcactjust like the larger plcw these mate-
rials. _
A, B,_and C: 1Y, 2X | -

_Performance Check A: Get two baby-food jars. Label one X and the other Y.
From' the supply area, get the two bags, labeled 01-Core-5X and 01-Core-SY. Take
a small sample of powdcr from cach bag. Also gc a dropper bottle of hydrochlom *
aud (HC1). If your room has an acid arca, do your test thcm
l Which sample is rock powder? 7. . . o
. Which safhple is shell powder? T I .
3 How did the observations you  made allow you to identify Whl(,h powdc S
came trom l'OLk and wﬁmh powdcr came from shell? v '

’

. . P
Remedylatlon: (l) Ask the studcnt what the reactions of whole fock and of. shell .
were when HCLwag applied: to them. . 1f that responsc is correct, usk: whether he”
wotild expect the behavior of the grotmd~up rock and shell tobe different from the

_reaction of the whole rock and shell when HCl is applicd. (2) If the student answers

the question rcgdrdmg the reaction of whole rock and ‘shelt with HCI. refer lnm to
Activity 1-2 and have him use both rock and shell. {f the student gets the first’ qucs-'
- tioni but not the.sceond, have him examine Table ¥-2in his Rz’mrd Bn(’)I\ (3) Have.

. " - the student review his response to Sclt Evaluation 1-3. : o
¢ . )
W ’ N N
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" MSelects the propert‘y- which changes least as particle size changes.

‘ Student Action: Selectmg the entr)g,that mﬁleates a chemlcal reaction.

L]

A

»

. ."The student apphes the concept that the chemleal reactlons of a particular substance
- are independent of its particle size. |

Y |

A: d*
Bf ' = ! . . ’
. .c: b .'- : . ’ . ! Lo Y
Performance Check A: 'Tony hasa solid material. If @round ittoa p"o'wder, which
o£ the following would change the least? ' o

__a. Its roughness - - ' .I/
b. Its glass-like dppearancc " . o
¢. Its shape. : : v . _
d. Its reaction with. HCl S Yoo e .
Remediation: (1) Have the student explain the basis on which he answered Self- ° . .
Evaluation 1-7. (2) Have the student try the rcaction of HCI and shell, using whole o \

shell, shell pieces, and powdered shell. Ask if the reaction was the same. Then ask
him to consider the changes in size, roughness, and shape of the shells in the thrce

- conditions. Ask again"which property changed the least.

Draws a diagram to show the makeup of matter,

The student applies the copcept that matter is made up.of particlcs.

Student Action: Drawing a diagram of the internal structure of matter which md1~

cates numerous small particles and statmg the effect of the concept of the partlcu-

latc model of matter.

Performance Check A: —
1. Draw a diagram which shows what you would expect to see if you could
shrink to a size small enough to walk around inside a piece of pure copper.

" 2. Explain your diagram.

Remotilatlon If the student’s dmgram mdlcates anything but particles and he has
not done Part B of Excursion 1- l suggest that he do it. It js a remedial excursion -
tirat reviews the 1dea of a’particle model with’ Whlbh Probing fhe Natural World/l

“ended. Students who have, nor oxpmcnced thc fmt level of ISCS science wiuld be - " i

well-advised to do Exéurslon 1-1. o S o w :

_— .\' — - T - — . - e I - g ; . * . _
Selects the origin of scientific models. . . S - o ’ ]
The student ré_dallé' that the models of scierice arc created in the people’s minds.

(& ’ . L )
’ ht

e,
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Student Actlon* Selectmg the phraSe which mdncates that models arc mental con-
structs.. -

A: ¢

B: b

C:a

tl

-

Performance Check A: Sclect the best answer below. Scientific models are
~  a. statements-of the way matter and encrgy really are inside of materials. .
b. statements of what the best scientists have observed with their own eyes.
¢. caeations of the minds of people, made up to cxplam ob%rvatlom
d-, unchanguable facts. : :

e
-

1]

Remedlatlon This is a4 most_important comcpt one on wlmh this level of ISCS is
based. The student must gee that scientific models are explanations or analogies
oreated in the minds of scientists and not things which are dircctly observable. See
the, student’s response to ScH-Evaluation-1-2f. Ask him to explain some phenom-

enon and then label his explanation a model. For cxumblc‘ you could ask the stu- A
- dent to put HCI on both wholc,and ground sftdl and then try to explain any
‘ differences in the amount of fizzing that were obseived by telling how the whole and
"~ ground shell differed. If the student has not done Excursion 1-1, have him do it at
this time, Lspuually Part A, whuh expands the idea of the role of model building in
science.
- . Selects statements taken from the ISCS particle model. -
O] The student classifics statements to the effect that matter particles move, are closest \
together in solids, have energy, and make up all mdtter and that heat energy increases
‘ Ore the motion of the particles as assumptlons of the particle modcl.
Student Action Indicating at lcast two of the three correct statements and not more _
than one inappropriate statement as gssumptions of the pdl‘ll(,lc modcl L
A: g,d,and ¢ . . o
B: \,1 b,wmd ¢’ N ‘ v

[ A b c dndc

Performance Check A Rcwrd thc letters ot all statentents bclow which arc Part of .
-the particle model of mattér. . : v . '

.
+

o a. Matter particles can move.
) - b. All matteris composcd ot one kind of matter particle.> v
¢.: Matter particles move at a constant speed. T, _
d. Matter particles have energy. -~ . .
. e. Matter is mad"éu{p,of__par.ticlcs. - : ) ‘ "

Remediation: This question summarizes the last chapter of: the ISCS Level 1 text,

. as well as Part B of Excursion 1-1 Level li You may have assumed that your Level -
. ' l students had covcrcd this information.” That is true only for those who compléted
h ' "the book. Somewhat fewer than one-third of the students do so. Question 4 of the
Checkup on page 8 is a good placc‘to'dircct the student. If he missed any of these

. . t +
’ - . M -
- e . N . . M s .- t




Selects :the best description of-a scientific model.

[N

" uscfulness of models is implied in the text preceding and following those statements.

items, he should have done Excursion I« llfrﬂ'qugg‘eqt ‘that he doso now. Ask
hlmoto‘ex,plam his answer to Self-Evaluat on 1-1 which refers to the same material.

i

' - )

“The qtudcnt applies the concept that suepﬁfic models are bettur thought of as use-
ful than as correct. : |

- . I
.

-§tudent Action: Selecting the statem®nt that describes 9cmnt|f|c models as , useful

C: C .-

" rather than as correct. . . , ’ . E
- . AlD . L. | ot ' -
o B: d o o ' ' paoa - B
] ‘ . . £y . . .

Performance Check A: Select the letter of the chonw below which best co‘mpletes
tlm statement. A scientific model
%. always provides correct-answers to suentlfu, questions. .
‘b. isused because it helps to explain observations and to pl‘LdlLt other obser-
vations, not because it is known to be correct.
¢. states what happens in nature and therefore is correct.
d. is alway$ shrown out when it has failed to predict a new observation or
when it _does not explain a new obscrvation because the model has?been
shown to be incomplete.

a

Remediatidn: (1) The idea in this check is stated both in the first paragraph on .
page 9 and in the first two paragraphs on page 355, Excursion I-1. The idea of the . '

(2) Have the student prlam his ¢gnswcr to Self-Evaluation:1-9. (3) One thing you : ’
can do todrive homc this concept is to have him do Part A of Excursion-1-1 and ask

whether his model for the workings of the Think-A-Dot game is best described as

correct or useful. .Jf-the student says that his explanation is correct, challenge that
intcrprutution If you can offer “another cxplanatlon that “works,” both c¢anriot-be

correct but both can be usctul. : ' I

d‘ : ™ - g - - -

S‘elects characteristics 'of-scicn'tific""modcls. AR '.-'-l;:,','..“ R e e '

P
;‘.._ £y
- -

The student leSSlflLS statennnts as charactcrlstlcs of sucntlﬁc mozdels - |t explains
,observations, it can mdudc a physmal object or a sct of* QbJLLtS dnd lt can be a men-

| tdl plCtl{l’L ' ¥ . e : o . ( Ore
‘._‘ . . - ‘ - - .

acteristics of a suemmc model but noLthL statemcnt which mdlcates that it is an
observation. ‘
A: Two or more of a, b, and d but not ¢.
" B: Two or more of 4, <, and d, but not'b.~ _
C: Two or more of a, b, and ¢, but not d. . _ : e

I . AN

Student Action: Sclutmg at Teast two of the three st(ltcmcnts listed abovc as char- ] ]

. B ¥

. - o S
A Y - ) »
B .




" Remediation; It is verz

Performance Check A Select the statements whrch are true about a scnentrﬁc model
“a. It explains observatrons : : ’

b. It can include a physrcal object or-a set, of objects, such as blocks and g

«  wire. C ..
c.*Itis an observatlon ' .
d It can be a mental‘ picture.

»

.

important that the student get this concept before moving
on in the.course,’as this is the central idea of the Level Il program. It is so_easy for
a student to think only o,f"a ‘tangible object when thinking of a model. The danger
is that the model becomes the substance or idea to him. Refer the student to Ex-
cursion 1-1 and to Self-Evaluation 1-2, If you have a copy of Probing the Natural
World/1, hpvu\ him read Chapter 21 for a slightly différent slant, on similar material.

o1
Core
12

Names the state of matter of.co_mmon materials at room temperature.

~ The student. classifics the substances as existing at room temperature as solids, lig-
uids, or gases. '

Student Actlon Labeling- S_, L, or G, at least six of the eight substances correctly.
1.L,2.5,3.5,4.G,5.L.,6:.L,7.5,8.G .
B 1.L,2.5,3.G,4.5,5.5,6.G,7.L, 8:S
C: 1.G,2.5,3.5,4 G,S L,6.L,7.5,8.L

Performance Check A: Copy the numbers of the words below onto your paper. Tell
whéther each substance is found at ordinary room temperature as a s’olld a’'liquid, or-

a gas. Write S (for sohd) L (for liquid), or G (for gas) after its number on your
paper.

1. Oil 5. Cola

2. Rubber 6. Milk

3. Iron *7. Nylon

4. Oxygen .8. Air

a Remediation: (1) This is a concept tliat the tSCS authors assume students to know.

It is not covered in the text. Show the student some examples. (Use some of those

e referred to in the performance check.) . Ask him tostry to write or tell you a defini- )

tlon of solid. liquid, and _gas. Don’t concern yourself with the wording; see:if the |

student- has- grasped’the. eonceﬁt of a solrd as any substance having a defmlte shape = '

and size, of.a liquid as a substance that takés the shape of its. container, and a gas as
a substance not having a definite size or shape which distributes itself uniformly
throughout the container. (2) Ask the student tg explain his choice in Self-
Evaluation 2-7. . s , AT

PR

T

.__State's"two things a scientific model does. = - -
- The student recalls two functions of a scientific model. S




-, Student Action: Stating two of,. the following: a scientific model (1) suggests im-~

portant questions, (2) explains pr;;yiously made observations, (3) suggests new exper-
iments, and (3) predicts the nature of the results of new experiments. .,

Performance Check A: A 's-c.ientific model is very useful to a scientist, Name th
things that a scientific model dbes for a scientist, i .

r

Remediation: (1) This idea is expanded in Excursion .I-1 and is summarized on

page 355 just above question 10. (2) Have tht student recall his first. model of the

workings of the Think-A-Dot game. Did he mpdify his model after testing it?" If he

did, then he has, very likely, demonstrated the essence of this objective. (3) Check

his response to' Self-Evaluation [-2

"

|

——

States a definition for mass.

The student recalls the definition that mass is the quantity of matter in an object.-

Student Action: Respondingin cffect that massis the qua_ntity of matter in an object.

Teacher's Note: Mass should not be detined as a type of force.

L4

Performance Check A: What is muasg?

‘Remediation: If the student, replies nworrcatly check to see if he is confusing mass

and weight, If so, refer him to Excursion 2-3 which explaing the dmercnw

-——
.

Indicates that all matter is made up of particles.

The student applies the conécpt that anything made up of matter is made up of
particles. < .
Student Action: Designgting any substance that he marks as matter as also bcing
made up of particles.
A, B, and C: Any word in the list followed by an M should also be marked
with a P, apd vice versa. The validity of the “matterness™ or *'particleness”
of a particular entry is irrelevant to the dccomplishment of this-objective.

- Performance Check A: Copy the lisi of words below. After those things which are.

» ‘made up, of particles, place a P. After those things which are amttu place an M.
You nmy pl.scc both-an-M and 4 P attcr a word.

I Papc R i © o
2. Nickel - CLT " o~ T
. Ink - T R ' S
4 lde . - o o RO - S IR Y i - ‘ T .
.5, Hydrogen . L S S




R

e

e

Remedlatlon These performance checks are based on the 1ntormet~10n gtven on‘
page 7, beginning with tht paragraph following question 1- I8’ Refer the stadent fo o
part B of Excursion 1-1 for a mdre_defailed discussiofi ‘of this idea."-Later the student
will be given data which: mdlcfy_ that matter must be composed pf more than one’
kind of particle. Since that comes later, -you should not tell thé studgnt this fac,t
now, as the opportunnty for le‘armm; it by dlseovery is gone if you do

LD

e =

.

Ca » ) . . ¥ !
. Student Action: Dcsignating as being cpmposed of matter all those things that he
B marks as havmg mass. Whether the student accurately discriminates béfween those

\thmgs composed or not- eomposcd of matter m xrrelcvant ‘to the au,ompllshmtnt of :
Lthis ObjLLthC -

_ Re(:ogntzes“th'erelationshifiﬁétween.n@sé'and matter, - ' . - o ;
) . ) ) ’ ) Q :(. . ‘;
Thc student applics the concept'that ail things. composced of-matter have mass. :

gt ',Performance Check A: On your paper, copy the five words listed below. Place an
M after those things which have mass. Placesan X after thosc things madc up of mat-

: ter You may place both an M and an X aiter aword. . .
. 1. Meat L

: :‘ 2. ldea - . ' . ' .

« 3. Film o |
CL 4, Air - N 7 | .
. 5. Rainbow -

Remediation: (1) A student can identify both mass and matter in thé question and -

¢ “still have missed the key concept. Look also to sce what was labeled. It “air” was

) not labeled, for example, the student s missed the concept of matter and ganpot

;  understand a stated relationship between mass and matter.  Check to see.if he-
' . understands the concept of matter and then relates mass and matter. (:2) This rela-

tionship between mass and matter is stated as a definition in the first paragrdph on

% page 12. This is a key concept and the centraltheme of Clmptc 2. The student

_ should rcvncw his results for Activities 2-1 through 2-11-and "his answers to questions

- 2-17, 2-18, and 2-19. (3) Ask htm to explaln his answer to Self-Evaluation 2-5.

Then substltute _the words. liquid and gas for solid and ask how he would answer.

. Help him to I'CLanllL tlmt solids, liquids, and gascs are thre¢ states of matter, and all
o matter has mass. - ; :
) . - R -
Uses‘a definition’ of matter as an operational definition. .
' The student applics the definition that matter is'anything that has mass. :
- Student Action: Responding that he would have to show that the gas has mass or
o occupics space. . . [ Y
- " S o ‘ Performance Check A: Suppoqc you were dskcd to show that oxygen is matter S
' o * What would you have to show,:bout oxygcn to prove that it is matter"
- B L v o, _' } ] . . 5 LIEEPI .
. . “:. . t . . - . --; . . M g‘,‘: . - .' ¢ . N ' ;"’-‘) S
» < : ': ' ya S - "ll)y K " - o K4
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.. - . '/ . - . .
. T . . . . ) . : s
T oaew N .. - v .

< Remedlatlon' (1) If - the student rcsponds thdt matter is made up of particles,. he : o
probably canhot show that-this is true of a gas. Rémind him that the question in: ' '
 volves a-method of proof, and ask. h|m for his method: If he can tprovnde one, Sug- _ , .
. gest that he focds on another property. (2) If the student’s respanse involves weight, © o .
he may hdve the correct concept (mass) but the weong label’ (weight). Refer him to i '
. Excursion 2-3. (3) Marter is defined in the first baragraph of,page 12. Remember _
that because 3 student cag say_the words does not mean that he understands them. .
A way to check his understanding of -this most important concept is to ask the [
questton raised in questlon -15, or one similar to it." (4)df he answers question 2-15°-
meorrectly, do an oral review of Activity 2-1.1 and his responses to questions 2-16

_through 2-19. This will reveal whether he has grasped the concept that all matter L e
" has mass. (5) Check his response to Self—Evalj.ti]é 1-5. ’ _ re P S ‘s
. : P ._ - .C— £ AN 5 ,, T B b — —
Usesa balance to measure mass. -7+ /™ ° L
. ',& ¢ . : '

'The student mampulates the bal.mee and standard masses to measure the mass of the
speuhed objeets on the balance. '

n

Begular Sppplies: | double-pan balance ' | rubber stopper . _ o
: g 1 sét of masses : I'carbonrod 0« B
I small test tube ©+ 1 small rock R
- | small air piston : ‘ -~ 1 sinker- _

Special PreparatlonS' Get one picce ot cach |tun listed -below. Determme |ts mass,

enter %ur tmd? in the proper space below, and plaee it-with the othef items in-a
.box labeled 01 - '

>

ow

a sinker . _ &7 carbon rod _

~small test tube _ oy
- small air piston" : rubl.)en'stoppcr small rock A
Student Action: Qtatmg the mass of eaeh of two ohjeets to w:thm +0. 5 g-of the T '°‘;1

wvalue obtained by the tea tedeher _ o _ ' L

Performance Check A: Get a balance and a set of grun masses. Then, from box
O1-Core-18, get a small test tube and a sinker. Find the mass of cach of the objects
from the.box as closely as possible. Write the Q:ume" of each object imd its mass on
your answer sheet. ' o -

- - - ) ‘_l
R .

Remediation: The use of a balance is referged to on page 12. Excursion 2-1 is a de- .
tailed series.of activities designed to familiarize the student with the use of a balance. o E Y
~ The student may have missed the question only because he did'not know the rela- AR |
tionship-of standard masses and gram nfeasures. C heck to see if the student has done ' '
Excursion 2-1. If he has not, suggest that he do it. After he has completed Excur-
_sion 2-1, have him take notc_ of the first paragraph on page 364.

. I " - '

i Convefs cubic eet\m_l_netcrs' to milhliters. "

-~ o . e o .




Student Action: Resgondlgg wnth a numbcr ot milliliters that e,guals the number of

; cubic centimeters, . : L e e
A 25 ml T AR . T

B: 75mt EO P R .
] 9 - C: 20ml Y I R SR
’Performance Check A If an anr,pnston c,ot]tams 25 (,L ot water. tht 1?5 thc volume_'__ ,
of the water in mi? . _ SPLR
” - o . "".f . L P ] Ve ) . J,
‘ Remediation: Tho student oould-be having one or more problems here.- Check to *
' Ve +sec it be knows what you mean by volume. He nxy no\rccoy,mn the. symbols e
- ~and ml. Of course; the most. probable reason foT error is hot knpwing that- clibic™
- centiméters are-equal to mllhhters This equlvalency is statcd in bxcmsnon 2-2 on -
S page 371 just befow question # and alsa in Table 2 on page 3*12 Have the student - do - N
“this excursion if he does not ru,oghuc the. xymbfols or if he-does not undcrqtand- the' e
(,onvusnons ° L v . ‘
0 — — s ':4‘_'.; , —— — -
.Fin,,ds thc volumc Qfa‘li_quid. _ o o R R /
. _ “The studgnt apphes thc proccdurc for tmtlnu, the volulm ot a hqlud ' o
. : oo . ;' e B ‘
Om Regylar Supphes 21 gmduatcd cylgndor(IO(}ml) A o g v
4 - Speclal Preparatlons Usc thrw bottlu or- Jars of dlﬁ&,r(,nt slmpw hug whosc vol-
: -umes are about-a pint each. *tach bottlc should be markcd with a |IllL‘\dLn0th rts i
‘ ‘volume as shown below. -, " . SRR S e
01-Core-20A: 185 ml™ . o T DI S
OI-(‘orc-’OB 235ml . - o ‘\ R
01-Core- 20(' 2I5 ml _ " . o e 3 R
“ Student Actlon Mcw»urmjL and rclortmg dn <;tamldrd ‘metric units, volumc bf llq-
* ‘uid within 5% of the value established By the teauhc ‘ _ C e :
AR A 185l B . LTy
l B: 235 ml I ' ' , -
C: 215 ml o - _ '
~ . . : . “y N D . i
80 _ Performance Cﬂeck A: Gct bottlc ()I-Corc 20A, and hll it wuh w‘n,,r to thcahnc
markcd on the udc Use a graduated cylinder to determine the volume of water in
thc bottlc ) o R : ‘ )
T “_,,___70. _'—'mﬁ;t—nodlatloq Deter’mmc whethcr the | problem i }s s one of not - knowing the meaning 01
' - - of milliliter or of not knowing how to readthe volume within a cylmder If the stu- !
", dent does: not know what is meant by mi, refer him to Excursion’2-2. Show the sti-
. .dent that to measure a volume, usmg aegradyated cylmdcr he must, measum from thc
4. lowest pomt on the c,urvc'(memsc,us) as in the dlagram bclow
WU o ’ v )
o it Cbrrect reading e ' . , _
5 iR . "A( . 4 -.", Cos ' . - - ; . ' W
e j: . ‘&.’_. ’ ¢+ : K i . +
: . > b LY, WY o * ‘
ol ' ) ¢ 2’7



: 'Determines whether a gas is ma'tter and e;plaihs his answer.

L T ST
o

é

. . S N N
A - o . Y “ ...».l

: The st,udent classrﬁes a gas as matter

"t
[

-l Is the gas in’ the tire matter?  * . §
2. How. do you know" . '

V
l.

" Remediation:- (l) Have the student redo or review Activities 2-1 through 2-11." The

, cntrcal questionis 2-15. You can ask him this question again, and interpret with
him the results of th&measurement made in Activity 2-11. Perhaps he did not meas- .
ur¢ accurately enough to ske the loss in mass 'when the gae was released.: _Or.maybe W

* he does not see the relatlonshlp between.the release: of the gas “and the decrease in L
" the -mass. of the bag and its content., If the latter is the case, it should be evident =~

from™his response: tQ ‘question, 2-15. (2) lf the student’s responqe involves the term -

weight, see the Remedlatron for 01-Core-17. : ~ '

2 by

[3
4

¢'Student Action: Resgmndmg afﬁrmatrVely and statm_g elther that - gas has mass or
' that it occupres space or both. o _ _—

, Pedoamance Check A: John pumped up hls brcyele trre usmgagas S : !] .
R . . . ) .

L -
™~ o
N Y

- — g . e
. . .

" The stuéent recalls that the matter mslde a bubble is m thie. form ofa gas . :

Regular _Supplies; I ajr piston., - | I Iargc bcaker :
... l'small beaker = t ‘water o
-1 dropper - ' .k ey

"‘.:’IStudont Action: Re.s on m wnth the notlon that the matter released under"vater

rsmtheformofagas L. T Do N o |
";-'Performance Check 4. Get-a 10 u. air piston and a 50 ml beaker ‘/2 full of water '
. Hold the piston away from the beaker and pul1 the plunger aek Put the tip: of the S

form of | matter eommg(rom the pwton’ C _—

- Re'mediation (1) If a- student does not understand the m, aning of gases' liquids,
" and solids, show him exarhples-of these threc states of matter'within your classroom.
™ (2) If his answer to Self-Evaluation 2-2 is correct, ask him to explain how this check

3

that the bag of gas can cause bubbles to form, tic/up a bag cottaining HCl and

ground shell as-in Activities 2-1.through 2-4. Then unseal.it as in Activity 2-9.-Sub- . |
merge the inflated bag in*water and puncture it with- 4 pm Have the student note ‘
the'bubbles formed by -the gas.. : R oo ‘ '

- Names the fdrm ofmatteririabubble. : o NG . . : I

Wﬁ&mmquestm—*ﬁ)—”l‘o”stwwﬁhargamfom bubbles and specifically’ .. . . -
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o ' f 1 Indreates the locatnons of safety equnpl})&& _ ' } s

The student reealls the lOLdllOnS of safety equrpment
‘. S cnal l"reperatlons~ Duphcatca dugram of the lSCS Cldssroom mdncdting pO‘%ltlonQ
of key fixed facilities such as doors, windows, and cabinéts.” Provnde the student
- wnth a place’ other than thie:ISCS classroom fo do this performance check
.o ‘ \' X o ' ! :
: 3 ' Student ction: l‘ndlcatmg on ‘thé didgram the normafl posntlons of the bucket of .- -
sand, the fire ‘blanket, the hrst-and kll the \etety gogglee, and the fire extinguisher.
rg . f,
. .. Teacher’s Note: You may add to the performance check other sat’ety equxpment '

- L . appropriate. to your ¢classroom, such as an acid work area, cyc washers, and shower,
’ A ~And you mdy delete any, whneh are not in your eldssroom )

Vo 2 A

' - ,/'
-

T T Performance Check A: On the sketch provrded by»your teacher,. mdrk the plaeenn
: . . your ISCS room where each of the tollowmg is normally stored
' '-Bueket af sand ' o
Firc blanket . .
Safety goggles - _
CO; or soda+acid fire cxtmgunhers oL
First-aid kit o - '

N

[}
v AW —

-4

) Remedlatlon‘ (l) Have the student correet his diagram. (2) Have h|m repe:t'( the .-
‘Lo . pertormdnce ehcek the next day. and repeat step (1) if neecssary )

> i - a2 = . —3

v —— v K 3 Y

Cleans up the work arca t the close ot' clags. . - o IR :

A S - The studurt chooses to elose the laboratory dLllVlly penod promptly upon receiving g ‘
' notification of the time tp do s0. S A ST '

) - : . g T A LT ‘ R
Sfudent Actron Ceasing -the ongdmg lahorutory stlVlty whcn notified of thc”hme,
returning materials in us in usable, clean LOl]dlllOl] to storage, and gdrtrupdtmg in work
arca cleanup,-on at ledst three separate occasions when being. ob%rved by the tcach-

. ~er without his knowledgc

.

v,

e &
¥

Teacher's Note: The opportunity for assessment-of this objec‘tivc arises almost-every. i
day during the course of regularly assigned laboratory activitics. Usc a few minutes .
of class time for group instruction carly in the. SLhOOl year, and almost every week .
. " for reipforcement, .t_o discuss, the role of the ent.in the ISCS. lcarmhg,envuon-
ment. To ¢ncourage personal responsibility in thé student. discuss the reasons for
his closing his activitics promptly (to allow time for himself and others for lab clos-
ing activities). returnjng materials. to storage in clean condition (to Idulltdtc their
use by others), and pdrtlupdtmg in arca cleanups (to leave the dl‘ed ‘as clcan. as he
; ' ' . . found it). PR ,

. [} ) ., .
Performanc‘Check A: Your téacher will observeyqu for this check when he cang,

a

' : ’ . .. . ' [
] . 4 e . , Lt 2 - ) ot
Q Pt N Y [ 9 °

» ~ . ‘
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" The student chooses to cooperate with fellow students in the Iaborhtory.

7

. - - o ot IR
. N, o, . .
e, e i Y .ot . LT \]
- - 33 .
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-
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Romediatloh (1) If a student fails to accept this responsnbnhty approach him indi-’

vidually and teview the reasons for his’ agcpptdpw af it. Emphasne the social respon-
sibility for uooper‘mon in the learning environment’ for the good of all students.

Point out that he has received the benefit of other students’ pl'OVlSlOl'lS for others-as’

well as for themselves. (2) Do not, at first, ngwst that, he may’ lose: his privileges

unless he cooperates.  But i he doesnt cooperate affer you observe his behavior, -

several times, ask him if he can suggest a-proper penalty. (3) An alternatlve remedy
may be to request him to assist in the process of overall classroom accountmg of the

mitérials for a period of time until, lic recognizes the importance of the student s_f

*role. - (4) Do not use extra cleanup as a penalty for not deamng up properly Ln
other words ldoh t use something as-a péndlty that you wanf don¢ wnllmgly

. . .

. -

I ; " 7

Cooperates with lab partners.. | . L
S . L T .

\

Student Action: BCm_g polite, "wgiting his turn, 'béing orderly when moving about,

- and observing the right of his classmates to work without being unnecessarily dis-

.4

L4
’
.

turbed, od, when observed wnthout his- knowludge by. the teacher or another desngnated
"person on at least thrce occasions. " . .
’TeachersNote Thc ~opportumty for agsessment of this objective arises almost
cvcry “day durmg the course of regularly assigned laboratory activities. Use, a few

minutes of class time at the beginning @t a session fora whole-group discussion carly :
in the school year and several times_tater on to dncuss the need tor cooperation with -

" and donsideration of- -other studcnts Sqme particular points for dmussnon include
being polite, waiting patiently, not making others wait longer than mwssary being
orderly. when moving about, and observing the right of others not to be disturbed.
Talk about cach student’ s .aceepting the p(.l'SOHdl rcsponslbmty for ldis own bdmv-
ior in the group situation.

Performance Check A: Your_tc;a_c]il'i:r will observe you for this check when he can.
Remediation: (1) If a student fails to Qlucpt"my of these rcsponsibilit‘iw approach
him privately and review the reasons for his lack of cooperation with his fellow stu-
dents. Suggest that he pay some attention to changing his behdvnor to more acccpt—

, dbl(, standards. * (2) Find out if the student feels that he is behaving in a less than
" acceptable way. 1f so, ask him whether he fegls some. pcnalty should be imposed and -

g

. what he thinks a suitable penalty would l}) : .

Returns equipmcnt promptly to storag'é\’arcas. C o

-3

-

The studend chooses to show pcrsondl responsibility for returning Iabordtory equiip-

ment promptly to the proper storage places as soon as.it 19 no Iongcr necded, dunng'

the class pcnod dnd not Jl181 at the end of the period.



Student Action: Returnin eqmpment and materrals no lqnger needed to the proper o

storage places on at least three occasions when observed by ‘the teacher or another
desrgnated observer without his knowledge of bemg checked : :

. . oY
R - - Y

o Tﬂachor s Note: Thls objectrve may be assessed atany time the studcnt is responsnble g

.- for learnmg activities requlrmg the use of equmment and supplles Use a few. mins
utes of class time for group discussion of the reasons for Teturning equipment to
storage areas promptly when it js not being,used by the student r-by his group.. The

reasons include (1) the short supply.of certain items and the need to cooperate with . P
others, (2) the chances of equipment’s being misplaced, (3) the pOSSlbhllty of acc1- L

- 'dental damage to-equipment, and (4) the greater opportunity for pllforage by an
lrresponslble student when things are dxsorganlzed i

- Porformanoo Chock A Your teacher wrll obserVe you for thns check when he. can.
Remodratlon ln a private.conference, dlscuss the reasons.for the student’s coopera-

" tion in this request. Ask for that. cooperation. . See also R_emedlatlons (1), (2) and -
(3) for 01-Core- 24 g . . o .

O]
Core

Responds to tekt questions. .
>

The student chooses to write hlb answers to 90% or- [nore of the textbook quesuons
in his Record Book -

Student Action: Exhlbltlng the Wﬁften responses when requested to do SO At least'
nme eut of ten questlonséhould have responses,.be they correct or meerrect

Toachcrs Note: It is mtehded that thls objective bg assessed throughout the year'
not just at a formal unit assessment period.. Such a check provides opportunltles to

encourage students to“work nearer their capacities-while remaining independent of .

, the teacher.” Use a few ‘minutes of class time for a group discussion of the reasons

for-writing the answers in the Record Book. Writing in the Record Book serves (1) -~

- to.help the student think through what he_sees and does, (2) to preserve ideas for
future reference, (3) to make a record of the student’s progress through the core,
(4) to provide the teacher with a souree of input, for analyzing the student’s diffi-
‘culties and progress, and (5) to help the student learn tho background ideas for con-
ceptual understandmg Wrrtmg in the. Record Book is “in”; writing in the text is
“out.” . -~ Lo :

Porformanci Check A: Your teacher will observe you for th1s check when he can.

ORGP U R G U VD VUG U Wy —— s -t e et et __. o e e e e et s

Remedlation (DIna pnvate conference, discuss with the student the ideas enumer-

_ ated and ask why he choaoses not to write. ~the answer. (Perhaps he cannot write!) :

Evaluate his teasons and counsel him accordmgly Encourage him-to follow the pat-
ternt of his classmates .and “set down his ideas. as they arc.doing. (2) Have him.read

v

iy '"-t'
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|

Notu. to the Studcnt pagus xvii through Xviii in hlS tcxt (3) Follow up inafew A . A . V
days to dctcnnmc his. stlOl\S o ‘ T s e | i
. ‘ ¥ ——
- Shows care lor labordtory mdtcrulx C I o
- .. The student 1ogsw to show propcr care and usc of lSCS labordtory matcndls Vo e
SR e

- - Student Aetion: Usm the materials only Ior thclr mtcnded purpose or reguestmg

. permission to do other &pcuhc cxpcnmcntq with them when, bemg observed Wwithput -
his, knowl»dgc by thc tcachu or another designated pcrson on thrcc or ‘mote occa-

« .sions. e LS o . e .1‘~ "

q.
\

Teacher's Note This ObJCLtIVL‘ may "be a%cssed at’ any tlme that thc &tudcnt is re- o I
. sponsible for a Icar;nmg, activity in which’ equipment and eupphes are’ rcqunrcd *Use : S T
\-a-few minulcs of class time for a whole-group discussion of the reasons for handlmg- " ) .

< 'thmatory materials properly. Such reasons include: (1) lfdamagcd they are lost

to use by students wha need them now. Short supply means waiting in lme.
) I’hcy cannot readily be replaced. Replacement usually tdkes several months at -

‘best. (3) 1f materials are handled properly, they may be uqed for other than. reguldr -~ IR LY

activities (with the. pcrlmsslon of thc teacher dnd dttcl; mdkmg a prOper request) R et ’

Performance gheck A: Your thLhCr W1ll obscrvc you for thls check when he, can. -

.. 'Remedlatlon (l) In a private Lontucnw ask tlw'studcnt why he: L]]OOSLS to mis- _ . _
A " handle cqulpment Help_ him_to cvaluatc his reasons, and ask for his eoopcmtlon in. SR !
" the-future. . It he agrees, S, tTCASSESS tlu objective later. (2) If after the conference hie
< v still does not agree, ask him if he feels that he should be penalized and what he
thinks would.be an appropriate ponalty Give him another opportunity for compli- : .
andes (3) I he s stifl uncoeperative; apply a penalty for mishandling cquipment. -
This may mean.denying him usc of the cqulpmcnt ‘either tcmporanly or pcrmancntly ,
or taking some other suitable action. .~ “ " Lo :
. § . ;

A . . )

Matches mctm umts o, the qu.mtltws of mes lsurcmcnt that thcy cxprcss

, : .
The student classifies metric units ol"nwasurcmcnt as to thc quun(itics-thcy mcilsurc. c
Student Actlon Matching the metri€ umts to thc quantitics they express in’at lcdst B EXC -
four of the six cases. . ~ : . g ‘ _

A: I. Mass. gram . ‘4, Temperature, °C . -
2. Volume._ liter ' 5. Length, centimeter ’ 3
T 37 Speed, lmtcr]sc'c'ofﬁT' L0 Derisity, gram/mitliliter T e
v _ v B: 1. Mass, gram 4] Temperaturg, °C
5 2. Volume. miltititer~ ' 5. Length, centimeter
Cw o, 37 Speed, peter/second - 6. Density, grdmju(ml) S
. Ci 1. Masy, gram - 4, Temperature, °C P :
Yo Volume, milliliter . 'S. Length, meter’ ‘ ) , ) ¢
4. &peed, meter/second- [, 6. Density, gram/milliliter L » ‘
R ! - \ ; i "-:.
$ -2 \ X N . L , . Y } 7 -




Performanoe Check A: Listed in Column A below are six 'qu?mtntles commonly

“medsured in scienge - 'Cepy them onto yourpaper. = ot -
From Column B, choose the metric unit used to express each of these quantntnes
and writg it on your p,iper aftér the quantlty it matehes . R
Colump-A, . _ . C -:Column B . .- P
(Quantltles) S R ' J—L_UNtS IR P
* 1. Mass o gram/mnlhhter‘ “foot . o 'fv.y
.2 Volume - -+ gL -meter/second RV GFER ‘
R ) Speed (distance/time uml) pound. . e liter "
‘4. Temperature .~ .~ - -cmfsecond - . °R.; Lt
"5, Length - : ' ,-gramh' centjmeter .. <
6. Density (mass/umt volume) , quart pound/éﬁ ft " '

Remedtatlon Fll'st eheck to see if | the ‘student knows what you mean by memc

¢+ unit. 1f not, “Excursion 2-2' should help. “If you have a copy_of ISCS Level I, have
. the student do Excursion 1-1. If he missed “speed” and “'densxty, the problem may
~be that he did not know what these'terms were and..skipped them. PointNput that-

they, are defmed in Column A-and that the appropnate units need only to be Substl- '
tuted - . .

f’;
'

by

i -
1. “'
- \

ExC

2_3 |

~" three tlungs which would determirie your welght on the planet Snoopy.

Indieateé factors on which weight depends. -~ ’

!

" The. student teeulle that the "v"veight of ¢ an‘object depends upon (1) the mass of the :

object, (2) thex mass of the planet, and (3) the distance from the center of the planet
to the objeet

Student Actlon. Stating at least two of the followmg taetors whteh determme
Wught (1) the mass of th¢ object, (2) the masy of the planet, and (3) the dlstance
" from the center of the planet,to the object. .

» . ] _
Performance Check A: Suppose that in_the year 2001 A.D. you are asked to lead a *
tcam’ of astronduts to the planet Snoopy in a-distant solar system. State two of the +

Remediation: ' This is a good question for applymg knowledge from Exeursion 2-3. .
Refer the student to pages 375 and 37() wherc the“relatlomhnp between mass and
wenght is made :

N ‘-3}

o1
Exc
-2‘f3e

B4

Sclects the property of matter that depends upon location.

The"student,tecalh that-weight is dependent upon location.

Q

. Stu W L _ che B
(dent Actlon Seleetmg_ the entry wught ‘ o 7
A a _ . : : .

B: b g '
_C: c o . . : n %
SRS PSP ¥ 1
AN het s
:: 'l“ ‘
H ' ; '
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"" . Performance Cheék A Seleet the letter of the prdperty of a solid tha‘t WOuld be '

drfferent on the earth the moonland Mars

T T Weight t LT s AN SRR
ot b Mass - ' o ST ‘ '
. e ‘Volume * % F : .
d, Color T Lo

1

Remedlatlon (n Make sure that the student knows the terms you are using. Then, '
for each term, ask whether that property ‘would change. if an object were moved to

- another plﬁet (2) Chances are that a confusion will occur between ithe terms mass

and weight, If so, refer the student to Excursion 2-3 which" dlstlngurshes between
“them. o - N

T A

/\4

vo 4

. - b . - B
" Selects factors which determine weight dn earth.

.
PR

The student recalls that the important factors deterrnining an obj'ect’,s weight are the '

earth’s mass, his_ mass, and his ’distance from the. center.o"f"the'e‘a-rtha
&
. Student Actlon Selecting the entry that includes the following: the earth s mass,
- his-mass,'and his distance from the center of the earth.
' A: b oL .
C:¢c ' ' ’

-
t

" Performance Check ‘3 W te the letter of the ehonce below whloh lists the rmgortant- :

factors that determiné*your weight on earth. - .
" oa.. Your mass, volume and dlstanee from the center of the earth

b.. Your mass and distance from the center of the‘earth, and the edrth s mdss'

C. Your mass and volume, and the earth’s mass
"d. None of. these

’ [

BV

,Remediation': Check to’see if the student is confusing mass an_’dweight by asking,

“If-you were 100 miles above thg earth, would yourweight be-the saine, less, or

.. s more than your weight on the earth?” If this corifusion is his trouble, refer him to .
. -ExcurSion 2-3, where the distinction is made. If he has. srmply forgotten these three’

= eondltlons have him review page 375

2 s Jo—y

s 3

¥

—— =
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.' "Ch_i.:pten--S- g_ﬁq4 . R | n . “ _I""’l"’t/afforma,r'i(‘:; Check ‘
. ! . : S Koo o ey
= Excursions 3-1 thru 4-3 ' ‘ Summary Table \ _.
. -“():";)'jecti.\le Num.bér ‘ Objedtivb bescrilr)tion | :
. | ‘::02-Core-1 o Naml.es th‘é staié 6f marttler of air at room _te-‘mpéra.tu,re : )
| 02-Core:2 =~ Recégnizes the "type of results producéd by;'ent'iqal exp‘érirTn,ents
.02~Core.-.,3 3 Decides wheth [ a single test provides definite evidence _
' .\ 02-Core-4 - _(mbetter of two operational definitidns ’ ' o .
| .5'02-_60re-5. A \ .Usé.s ahe.ggnéept Sf_ldgfining-gp'erétim‘\.a'ﬂly to e';/aluaf'e an operation.al definition '
"02-(_3<')re-6‘ . \Sel\ems E-;Xz‘a’m;bles qf 'o.berati\.::nal 'defini‘tions. o | ) | ‘
: a'g-cbre-7 o Selects a n ,i(ijginth;jy’rng.- test a% an o'peration'al -defi;\itio'n o
'“02-Coré-8 : Explains similar tesg_‘_res'uhs from d.i.fferent s'q_bstances
02;Cor'e-‘9 | ‘ ‘ ’Nlame;‘ g';:a‘s_es é)ryitlhe‘ Eb__g%i'g-'o‘f':fest results~ _ B
‘ ‘_‘_92-0.0;'9-1'0.,_,,._ _. , | Il'\l‘én.\gs_thel r"eapt;nts ar;d pr'(_)dqc't_s._i'n a c‘l.]em‘ic.al equation
02;ﬂore-‘1l.1h-' - J | | Writes a word equation for ;a chemical rea.ctionb o "
02;Core~1.2 P ‘ éele‘@'ts’ gases-andzthingé-.made of. métte;f _ )
. 02;(__2;re-13' * [ Selects r__éact_ant‘; which.__§9héa_iﬁ afc;)rﬁmon"hiat;er' .particle' , :
‘ | | '02-Core-14 . - | Selet_:gé z; sitﬁati;n ;sin_g a contrt;l- .
02-Core15 Gi_vés the definitiia_n of control "
_02-C§:r_é-1 6 . Stétés why controls are used "iﬁ_‘e_xperime_zntsv
e 02-‘Core,1? L \Tellé 'how to identity matter particlesin an ur;lknown substance
i 02-Core-18° Seiects conclt.l_sio'n consistent with the given data e o . - £l
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N Objective Number | Objective Description = . L e
02-Core-19 _. Decides whether the.number of kinds of matter..gartit;[eé is equal to the kindsof —r'ha?fﬁr'-__
02-Exc 3-1-1- Recognizes the implication of the same product from g set of substances reacting with the-

A | \ * | samereactant = . i .
L . \ . L _ - . ) d Tt .
‘ 02-Exc4-1-1 . [ Selects the variable to be studied’ o . ' Y,
o 02-Exc 4-1-2° Names factors to be controlled other than the independent variable -
| 02.Exc4-21 ° | Remémbers a sensitive test for iodine” -
| 02-Exc 4-3-1 .- | Explains identical products from different burned substances . - : o
" . 4 . . .. - . . i
' e N . - . . , ' M T ‘4_—'
01-Core-2R ¢ States what to do if chemicals spill on someone ' ' ' -~
01-Core-3R ° - | Follows safety procedyres duririg a chernical reaction = . .
- - . N . - N .
. S . . . . L . E B -
01-Core-7R " Draws a diagram to shew the makeup aof matter . ; SRRV RO
. P ‘ . . s, _
01-Core9R | Selects statements taken from the 1SCS particle model A g
. .| 01-Core-10R Selects the best description of a scientific model : _ - ST
- . . . . 1 . : : 7_ “., \
| 0_1{C'orez] 5R Indicates that all matter is made up of particles *
.Q1-Coré-24 thru 28R| (Student’s responsibilities) ’
2/0 - .
> !‘ . 1 -~ " ’

o ; : .
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Nam'es the;'stqatte'of matter-of 'air‘at room ten‘tperature._ o e

. ' . ’ ’ .\’.

. Y
)

The student eld«mﬁes alr as a gas at room temperature - _'- SN |
ASpet;taI Preparatlons “Label four’ jars A, B C and D Fitl jars,A and D with colored

* solids such as powdered sulfur and powdered eopper sulfate, and cap them., Fill jar
"B with colored water, and cap it. Jar C is.not to be edpped and w1ll therefore be

__-';.‘ T o ’ _full Ofdll' Store theJars in a b0x labeled 02—Corel A s So—

R S

r

- . ' - , A Student Action: Statmg the etate ot the matter in. jdl‘ C“}S gas
e 'Performance Check A: Get jars-B and. € trom box 02rCore | “at the supply area
“ What is the state of matter 1fany, in ecbeh of ¢l the Jars’ :

R .

R Remednetxon (1 Gdses, hqunds and solidy are, not defined in this COurs\S ‘Set some -

e ke examples out and labél them. " Ask the state of various objects in'the room like a
S L . -~ chain, a puson a wmdow anr and wate’r in: an aquanum (2) See the Remednatlon

RENE P - torOl—Core-lZ Coe R : :

- PO, i ra . i ! oo . . L i .
—

Reeognizes the type of reeults produeed by ldt,,ntltdl cxpenments "A' Ve
) »
The student. applies the eoneept that when two Sets of-éxperimental eondntlons are.

ldentleal tlte same results gre obtained. - o R

Student Actlon Respondmg, ntgativdy and with the potion that the experiments
. _ must have beenditferent because the results were dtfterent and that when two sets -
SPTIR. . - of experlmental conditions are rdentleal the same results are obtained.

. .

Per‘formance Check A: Two scientists reported their researeh They desmbed their _
“ experlments and said they had done exactly. ‘the samé cxpediment. However, the -

* results and conclusions of one scientist were completely different from the results and

conclusions of the other. They argued that oge of them had done somethmg that
' was different from what he said he had done. . . :
' 1. Is it possible that they both actually- dxd do exaetly the same expenment"
. 2. Explain your answer. e . Il

: i i Remec.iblatlon 4D Thns idea is’ mtroduz.ed in the’ paragraphs followgng questton 3-10
e on page 28 of the fext. (2) Ask a similar, but more Familiar question, like “If you
threw a ball exactly the same way each time, would you expect it to land in the-same -
“place?”  Then relate. that question to the one asked in 3\e -performance check.

:‘*"'Decid_es whether 4 single test provides definite evidence -

The student applies the concept that one valid test often does fiot; provide enough

evtdene,;, for drawmg a conclusion.

‘ Student Actlon eepondmg &ﬁf‘lrnmtlvely and to the effect that the smgle test is

madequdte evidence for drawing a eonelusnon ] i
4. . . 7
;' B . e Yy i




Performanoe Chack: A Ann hnxed two chenncalq A gas was gnven off Thc gas .
put out 3 burning n1atch . When asked if the gas was cagbon dnoxnde Ann said, “lt o

-, might be but-l don’t know.for sure.”. < G . - AR IN
D “1. Was Ant right in-saying thpt. she. oould not tell what the gas was even S T A
’ ) though she had tested it. w1th the burnm;, mdtcll’ / A y v,

“ v 2 Explain your answer,” - R L e en e STy

» 'Remedlatlon (l) This idéa is riever qtated as a‘rule in’ the text but 1s pmumd ottcn

For example, after the unknown gas is tested in Aouvxty 3-14, Jtis suggested in the .. .. .. _ o L -
text that further tests are necessary, as sevcrdl gases mnght react this v way in thisone~. < .~ . ° ‘ -
test. At,tlvmu 3-15 and 3-16 provide two more:.tests ‘of the substance, and the T R
reaction i§ the ‘same: Thcrutorc confidence in the original conclusion is ingreased *. B A

with eacli test. (2) Selt-Evaluation 3-8 ‘tests this very point. . (3) You may want to .«
suggest that the student look in tlns unit for othcr examples of multlplc tcsts usedd P . _
. 1o ldcntliydsubstancc ' ‘ T - D - T e e

¢

“'.

'Sclects-thc bctiérot‘.twoopcrutionul.dcfinitions. - : . _ e

The studcnt appllcs the conwp( that an operatlonal definition 01 a substance stntes
_a procedure for detéeting that substanw by a property or set of propcrtlcs unique to

. >
the substan(,c : S T e < Ore

B Student Actlon Responding ncgntlvcly and to the effect’ “that thc proposed clcinn-
tion 1l mcludes ‘many. gases und tlurciorc is not'a good opcmtlonal definition. .- -
Performance Check A: Opcrntlonnl definition I Carbon dmxnda (C O5)isa gas wlmh _
puts out fires, turns phenol red to yellow, and turnsulnnc ater milky. S
Operational definition 11: C02 is a gas which is colorless, odorless, and tasteless. CoL o
Operational dctmmon I says CO9 can be detected or,identified by observing the ™ . - Co .
propcrtm of the gas itself. It takes less work than the irst operational definition. e SRR
' l.n Is operational definition 11 as useful as operatlondl efinition 1?7 L - T
prlnm your answcr e o g Cove o
-,Ren"tedlatlon (I) Check  the studcnt S rcsponsc to quutlons 3-8 through 3-1
Remind him that at that point, all he knew was that the gas was colorless and had no
odor. (2) Then have him review- pages 28 through 31. and ask him whether the
propertics he listgd in 3-20 (the operational definition of (:05) were-those which
were the same for both air nnd (Ow or nppllcd only to (07 “and why they were
grouped together.” - '

Uses the concept of defining operationally to evaluate an opcr‘a'tio'nul definition.
The student '}lgplics the concept that an operational definition must includeé a _
property or set of propcrtics'uniquc to thc suhstuncc being defined. 7 S o .-

Student Action: Responding ncg‘ltlvely and to the effect that lhe definition fits Ore . :

more than one substance and an operational definition must (ontaln 4 propcrty or

sct of properties unigue to the substdnw . . v L
) . ; ’ ' " .
Y~ . 40’ . - ) . / 535“;,‘ .



Ed

: P.erf‘o_rkan Chqek A: Becky test‘ed a bottle of atron dnd a bottlepf bdtrogen Her

data arg given in the table below. ] ) , y
R S— 5 '~ ; :
! ot A ) GAS -

{ TEST = ] | Atron - Batrogen
Reaction with a certain solution turns red .. turns red
Reaction with a lighted match barns - burns ’

S ' . explosively explosively
| Effects on the nose - smelsbad | smells bad
PR . ' and stings - and stings
Reaction with phenol red furns it - tarns it
o ‘ yellow, green

She then opu‘htmndlly defined atron gas as a gas which (1) tums a certain solution
red, (2) burm LX} osively, and (3) has a bad “smell and stings her nose.

' 1. Is thish good operational definition for atron?
2. Explain your answer. .
~ . . ’ P . . IS

" Remediation: This is an dpphumon of the idea cxpres%d in question 3-20. Ask
. what difference there is bt,twecn this gas and the other, using the opcrational defi-
. mtlon given in the check.

v

Sclects examples of operational definitions.
The student, cl.lwflc s any statement which tells how the substance can bc detected
as an q)cratloml 1l definition of the substance. :

Student Action: clectmg stdtemmts which tell how to detect a substance
B A aand d
cand d
Q: band¢ .
“,Perf_ormance Check A: All thé statements below gre true. Record the letters of any
of the statements which are operational definitions.
~a."Oxygen is a gas that causes a glowing splint to burst into flame when the
‘ splint is placed intad containerof the gas. .
* b, Chlorine is one of several greenish poisonous gases.
- ¢, Nitrogen is a colorless, odorless, tasteless gas.
d. lodine is a purple gas that forms when a substancé that contains it is
e hutcd . '
Rdmedlatlon. (l) HdVC the student try to apply the question, “How do,l tell whul
I have some of it?” to cach of the choices. If the description cannot be used to an-
~ swer .this qmstlon “then it is not arfoperational definition. (2) This idea is cxpresscd _
on pdgc 31 dn(l in th answer tor Self-Evaluation 3 9,

iy .n: e ™ ke dinbtiigds Mgkl diaginh




. A o
+ 7
. — — . - - - e
Selects an identilying test as-an operational definition. ¢ ‘ _ A .
Thu student applies the concept that an opcratlonal dcfmmon of a substanu. conshts )
- of a,te‘;t or sof ot tests specitic for the substance. :
Student Action: Sclcctmg the statement that dcscnbcs A way to detect the sub- ‘ re .
stanw . . C '
A: ¢ _ : - | . » -
Performance Check A:. Consider the following facts. . _ .
~a. Lithium particles are present in many substances. o .
). MGst substances containing hthlum partmlcs are white. . ' ‘
- ¢. Substances co,nt.;lnmk, lithium tyrn a flame a bright red color, '
" d. Substances' containing lithium, potassium, and sodium partlclu\ havc a )
high boiling point and dissolve very casily in‘water. [
Choose the one statement above that' is an opcrat;ondl dchmtlon for lzthtum ; *
Remedlatlon. (1) Suggcst that the student review page 31. (2) Have him check -
his responses to Self-Evaluations 3-9 and 4-6"and tell you what thuc tell him about ° .
oxygen and iodine. (3) Ask him whieh statement in the performance check tells him
the same kind of things about the substanges under discussion that those two s;ll-
cvaluations te]l about oxygen and iodine. ‘
Explains similar test-tesults from different substances.
- o 2 ') ‘

) . . o gagn - '..- - . . )
The student applies the concept that different substances which contain the same
kinds of mattcr particles yicld similar results to the same tests.

4[ ) : . . . .
' Student Action: Ali(:.ﬁ_()_l\dlnb that the subst.mus react the same ‘way because thc Core _ .

pxoh.lbly contain somc of the same kinds of matter particles. ' _ e

Performiance Check A: ,,lohn put some hydrochloric acid on buking soda and on coral.

In both cases bubbling occurred. John collested some of cach.of the resulting gases. - : ) . |
In both cases.the g gas turhed limewater cloudy and put out fires Auickly. How could 5 : ‘ |
such different substaices s as bhking soda and coral both produu, gases which. lcau- S ' T
thc same way? _ _ : : o _ S |
Remediation: (1) {‘0 answer this check, the studpnt must recognize that the two-

test rcsults suggcst strongly that the gayis the same in both cases. See question 3-20. - : : '

(2) lhc‘xtudmt must algp recognize that when different reactants produce the same’ : ' ' ‘
products, it’is likcly fhat they are composed of similar materials or at least sh.m," ~ L e
somne of: Hie same km(ls of substances, Sce question 4-106. - (3) ¢heck the student’s ’ '

er to Seff-Evatuation 3+7. (4) Suggest, i necessary, that hc do K xuursnon 4-3,

wlmlr focuses on the ‘concept of this objective. , .

>—

W
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bcr:s on your paper.

Names gases on the basis of test results. _
The student classifies cach of four sets of propertics as characteristic of carbon diox-
ide, of hydrogen, of air, or of an unknown gas. '

¢ ) . ' .
Student Action: Matclnnh carbon dioxide wnth the characteristics 6t turning phenol
red to yellow, nl.lkmg limewater cloudy, and not supporting LinbllslIOII. air with

‘the characteristics of not changing cither the phenol red or limewater; ‘but support-

ing u)lnhtlstmn hydrogen with the characteristics of not changing phenol red or |

" limewater, but exploding in a flame; and the unknown gas withthe characteristics of

turning phenot red clear, not reacting with limewater, ‘and not supporting combustion.’
A: 1. carbon dioxide, 2. air, 3. hydrogen, 4. unknown
B:- 1. air, 2. unknown, 3. hydrogen, 4. carbon dioxide ,
C: 1. air, 2. hydrogen, 3. unknown, 4. carbon dioxide ; &

. ‘,..- « -
L

Performance Check A: Smnplcs of air, hydrogen, carbon dioxide, and an unknown
gas were tcxtcd Thc rmu{ts are shown in the table below. List the sample num-
After cach number, write the name of the gas in the sample.

" GAS TISTED/| TEST RESULTS R
B SAMPLE_[PHENOLRED | IMEWATER __[BURNIRG MAT rcH
) —l" S lurns ll;'LIT(;\&; e tnrns it L1oudy ‘ p"uls |l out‘ T
YT feochange | nochange . [keepsit burning . ¢
T3 g | nochange  fexplodes
-4. - turns |~l LILII' n—o—.chzmgc o puts it out S
P

2

Remediation:' (1) Have the studcnt review this item, rclurnng, to his answers to
questions 3-13, 3-15, 3-17, and 3- 21,
see the application of h|~. notes 1o solving pfoblems in \QICI‘ILL‘- (2) ¢ heek his answers
to Self-Evaluations 3-5 and 3-0. » .

: ~i

This may also gw; the student a chance to

A

Names thc reactants and producl's ina chmnicul cquuli(m.

e

The student classifics LOIIIPOHCH[S of a chemical rc(utlon as cnthcr rcact‘urts or

products.

s

Student Action:. Naming those substances written to the left of the vwlds symbol-

(=) as reactants and those substanws wnttcn to the right of the yvields symbol as®
products. . 2 ’ . .
- A: 1. hydrogen and calcium sulfate
2. caleium and sulfuric acid

B: I.sodium sulfite and silver nitrate - 7,
72, silver sulfate andsodium nitrate
1.
2.

C:

3

hydrogen mtr.llc‘lnd cadthium sulfide _ .
hydrogen sulfide and cadmium nitrate . .

. . R )
» ‘8.' ’ . s

- . 43 : _ |

7

LA
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Performance Check A ' *

1. Name the products in’ the reactlon below. _ _
2. Name the reactants in the reaction below. . _ ' I 3
0 . - ) b '. . . R - . ) . \ B L[] a
_ calcium + sulfuric acid — hydrogen + calcium sg%te . ' ¢~' - S C / o
. b : ' '
Remediation: (1) This convention is discussed on page 36. After a review of page L ,

36, you may want to give the student other examples such as the following:
nail + blue solution,— copper coat +- clear solution, nail + water— rust + water.
(2) Havethe student Teview his answer to Self—Evaluatlon 3-4.

* Writes & word equation for a cp'emic_:al‘reaction.
The student applies the bonveh’iions for wdrd statements for chemical reactions.

Student'Action Writing a word statemént for a chemical reaction in which the
.~ produets are written-to the right of theyields symbol and the reactants to the left of .-

. it and ‘€ach of the products and each of the reactants is linkéd by a plus symbol
A: calcium carbonate + hydrochloric-acid > : ]]

calcium chloride + water + carbon dioxide .
B: sulfuric acid + lead = lead sulfate + hydrogen - ,

C: sodium sulfjde + silver nitrate ‘silver sulfide' + sodium nitrate I o i
) - S . T : o
.Performance Check-&: Write a word statement for the following chemical reaction.

" Calcium chloride, water, and carbof dioxide are tormcd when calcium carbonate .y ' ' ‘
rcacts Wlth hydrochlom acid.

Remedlatlon (1) A student might miss this simply because he does not know that -
a word cquatlon such as “shell + hydrochloric acid = carbon dioxide” is called a
‘word statement.” Check by reviewing hisgresponse to Self-Evaluation 3-3, If nec-
<essary, define word statement for him. This is introduced on page 32.-(2) Give an
+ alternate check as a review or use:new examples from the core.

g
z — — hll - - 4 —
“Selects ga‘scs and things made of matter.
The student applics the concept that .gasc.s arc matter, . .
, . Student Action: Labeling as matter anythmg which he labels as gas. . - -
- A,B,and €: For any G ‘after.a word there must be a Lorrcspon{ng M
It is irfelevant to this objective whether tlie Student identifics the ‘entries
- correctly as gascs. ] : 2

Performance Check A: Copy the list of words below onto your answer sheet. Place

a G after the things which are gages. Place an M after those things which are matlc 4
You may pldu, both a G and an M after a word. :

[ lce , . ' : .
2. Oxygen T ~ : o (




e 't

Remediation: (1) This conc:ept was developed in Chapter 2 and ngrled doWn in’ “

.Activities 2-7 ‘through 2-11. (2) After the stiident has reviewed these"activities in

*3. Wind
4, Air
S. Carbon ledee

CY

his Record Book, ask hnm why the bag welghed less aftér the gas’ escaped than before. -

(3) Compare his“answer with the statement "o page T2 that any ing tHAt hds mass"“"‘""'
is defined as matter,

MNN

' 02 Selects reactants which. contain a common matter particle. | .
e _» l.‘ . . . - ‘

The student applies the concépt that when a set of substances produces- the same
product or produtts when reacting with the same reactant, there is evndence that the.. -

Ore set of substances all contain a common matter particle. , :

_ . Student Action: Selecting the reactants, which react with a eommon reactant to pro-

. duce the same product as those which are most likely to contain similar matter
partleles _.g_-° _
A: The red solid and the amber solid .~ S

B: Colored solutions B and C

C: Golorlcssdiquids Aand C

[4

Performance Check A: Loule did the reactions below whleh involved hydroehlom
acid (HCI)
I. red solid + HCl » greenf\h gas (n + colorless liquid

2. orange solid + HCI + grecnish gas (2) + colorless liquid

3. yellow solid + HCl » yellow solid (3) + colorless lquld

4. amber SOlldc'*' HCl > greenistr gas (4) + colorless liquid — °

He then tested the gases and collected the data below,

GREENISH GAS BURNED ODOR | COLOR IN TARTON SOLUTION
| . slowly sharp pink ) .

o '2-‘ exploded no'r)e blue . .
4 slowly sharp pink R

Which of the solid reactants - red,

*

orange, and amber - in the reactions above:

probably contain similar matter particles? *

Remediation: (1) This test item is based on Activitieg 3-21 through 3-25. Have'the
student review that section with this pecformance check available, and see if he can
'tmd the paralicls. You can pair students and let them review the section together
or’review this.section with the individual student. (2) Suggest that the student do

to understand

Excursion 3-1, which is an application’of Activities'3-21 through 3-25.. Those are’
more concrete operdtlons thdll this pertormdnee check and therefore may be easiér

4
=T
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_ Sele_ctsasituation using a control. L -

"The student classifies as a control that portion of the sample to be tested.which jis
subjécted. to all the experlmental condmons except Ihe variation of the- varlable

bemgexammcd : - . : ) | COre

o Stadent Actiohs S“élechlfg flle"one sititation *in-*which- a-control sumplew»preqenb pe
: A d T
B: a .- _ « . ' : ] 4
C: b | . ¢ . ///,/"

Performance Check A: Sclect ~any of the proudureq below m which a control is
used. :

a. &ail put a solid into a beaker of water. She heated the solution to increase
the speed at which the solid dissolved.. The solid dissolved.

b. Ron heated solid, blue copper sulfate.” It turned white, and something that ' «
lookc(l “like water came out of the test tube. He didn’t have any plain water,

but he had a colorless salt solution handy. He added half the salt solution to

thte white crystals to see if it was water that had been given off. They turned

blue
\ C. 'Bobhic_w;mte(l to see if a new plant food she bought really worked. She T
added the plant food to one tray of tomato plants which she watched gro(v.
4‘ ~ " The tomato plants grew very well.
’ (.Y Cathy wanted to know whether beans cooked faster aovercd Oor -uncov-
ered. She opened a can of beans aiid put half the beans ifita each of two |
aluminum pans.- She turned both burners to the same temperature. She
covered one of the pans.. The other she left uncovered. The covered beans
cooked faster. ' : ' ‘

' Remediation: (1) Question the student about the varjous incorrett ‘choices.” How.
for instance, dqes Bobbice in 02-Core-14A. part ¢, know that the plants grow better
with the plant food? (2) Check the responses to the Chepkup on page 47 to see if the

+ student practiced determining controls. (3) If the student has not done Excursion
4-1, suggest that he do so and then recheck him, using an alternate performance check.

—t

Gives the definition of control. T ...

The student recalls the definition that a control is a sample equivalent to thc s(lmplc

o being tested and to which all the experimental conditions .lrc\.lpphc(l except the vari-
" .ation of: the variable being studied. ) : \. Ore
Student Action: Resgpnding with the effect of the definition above. :
. hd — i ‘ .* ‘ .
Performance Cheék A: In an experiment, what is a control? v

. ,Remedlatmn. (1 This aonwpt is used-often in the core and is explicitly stated in -
- the last half of part D, Excursion-4-1. (2) Have the student look at situation 2 of
the Checkup on page 47 and then try to write a definition of control.

C -

' 2
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States- why controls are USed in experiments.

The student recalls that a control is used in an expenment to help 1dent1fy the vari-
able which is most related to the results of the cxperiment. .

Student Action: Resgondmg in effeet that a control is uséd to make sure Wthh
varmble is most related to the results.

Performance Check A: Why is a control used when an experiment is being done_?

v +

Remediation: Expect a wide range of answers stating the essence of the idea. (1)
Have the student review the series of activities beginning with Activity 4-12. (2)
Then ask what information he gained from using tube and nail number 4 or what
information he would not have if tube and nail 4 had not been included in the activ-
ity. (3) If you feel that the student still does not have the concept, suggest that he
do Excursion 4-1, pages 389 and 390. Then reassess the objective, using an alternate

-performance check. (4) Have the student review his answer to Self-Evaluation 4-11.

Tells how to identify matter particles in an unknown substance.

The student recalls that matter particles in a substance can be identified by using

chemical tests on the substance.

)
Student Actlon Stating in eiteet that matter pamcles can be ldcntmed by ehcmleal.
tests

Performance Check A: You arc a famous scientist. A friend wants ypu to find out '
what matter particles are in an unknown material which has-never been studied be-
for¢. What would you need to do to identify the matter partleles in the unknown
material? . .

Remediation: ¢!) Have the student reviéw how he would find out if hydroien (H5),
carbon dioxide (CO,), jodine (l')) or copper (Cu) are present in a substance. Ques-
tions 3-20, 3-33, 4.35, and 4- 33 are critica) operational definitjons. (2) Have him -
check his answer to Self-Evaluation 4-2.. (3) After the studdht has reviewed the
material, you might show him a cry}télline solid on the stock shelf and ask how he '
could find out whether it contains H,, CO,, 15, or Cu. C

ore

Sel'edts a cd‘\\clusion consistent with the given data.

The student &lassifics thc matter parueles in solutions by ‘their reactions with the
§peuﬁcd|nd|ea rs.

Student Action: Selecting a conclusion consistent with the given data.

A ¢ f
B: d. \
C: b . . Y | . .
S A7 ‘ .
R ' P : \"‘-' x . -¥‘,_
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Performance Chack A: Theron blue turns. pink if ‘X matter particles are¢ present.”

- Braten orange turns.green if Y matter particlés are present. Theron blue selution is
_put into four test tubes. Braten orange solution is put into four other test tubes.
- A small amount of,solution 1, 2, 3, or 4 is added to oeach sample of braten orange
and theron blue. The results are shown in the table bclow

SOLUTION ADDED |- THERON BLUE ) _BR'ATEN ORANGE-'T
- 1 N . turns pmk B | _nO uhange : /\
2 no changé Lurns green / \
3. no change no change ., / \
‘ 4 turns pink /turns green
Sdut any of the following which agree with the data in the tgble. . )
_. . Solutions | and 2 contain the same matter particles.-
b, Solutions I and 3 contain Y type matter particles.
¢. Solutions | and 4 contain X type matter particles.
d. Solutions 2 and 3 react with theron blue. - L
e. Solution 4 contains just. X type particles. '

Remediation: (1) This item is based on the use of indicators to show thé presence of

substances as is the case with phenol red. By q‘\e process of elimination, using .
the data in the table and the suggested answers, the, results should be evident. (2)
Have the student review the answers to Self-Evaluations 4-5 and 4-7. This question
requires such a hggh level of abstract reasoning thdt LchnslVL remedmtnon may pro-
duce more frustration than it is worth

Decides whether thc number of kinds of matter pdl‘llLICS £s ulual to the kinds of

‘matter.

I
’

The studcnt applles the conu:pt that the number !of different kinds of matter parti-

o

cles is less than ‘the number of known materials, "o 1
\ .

Student Action. St tmg that thcrc are fewer different kmds of matter partldes than
of known materials and ¢ citing in evidence t‘hat many of the materials hé has tcstul

« " contain tht, same matter partlclu -

Performance Check A:: )ﬁppposc that the total number ot different tnaterials is
known to be on¢ tnlhon o

I

Is the number of different kmdb 0( matter pdl’llL]LS more than, less than,

or equal to one trillion? .
2. What evidence supports your answer?

Remedlaflon (l ) Have the studcnt Lhcck his answer to Self-Evaluation 3 11. (2) Ask
him how many things he found that contained copper, iodine, and cafbon dioxide:
What does the existence ol different kinds of matter, cach containing the same matter

v
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particles, indicate to him? (3) If he proposes a reasonable alternative to the forma-
tion of materials by thefcombination of elemental particles, have him write it down,

He should return to his alternative after doing Chapter 8 and tty to defend it then.

o

m o

Rccog,nwes the implication of the same product from a set of substances reacting
with the same reactant.

The student applies the concept that when alt=of a set of substances produce the

same product when reacting with the same reactant, that is evidence ‘tha®all of the -

AN

substances in the set contain a common matter particle.
. : ~

Student Action: Stating that the data imply that vinegar, hydrochlori¢-acid, and

lemon juice *ll_ contain a comgnon matter particle.

Performance Check A:° What do the reacuons below indicate to you about .the.make-
up of the three solutions? ¢ -
hydrochloric acid (solution) + seashells = carbonic acid '
leggon juice (solution) + seashells ~ carbonic acid
vinegar (solution) + seashells - carbonic acid -

. Remediation: (1) This is"a difficult question that is answerable only by taking a con-

cept developed in the chapter and adding to it a concept from this excursion. In the
chapter, the idea expressed is that the products of a reaction come from all the reac-
tants. Questlbn the student to see whether he understands this idea. or suggest that
he review Figut&3-2, page 32, and the paragraph above jt for a clue. In the excur-
sion, the student is asked in each of two cases to keep the liquid constant and check
for the presence of one of the contributions to the COy particle from within’ the,
solid. In the case of this question, the solid is kept constant and the student is.asked
to find a common contribution from the liquids. (2) A good remediation for this
objective woukbbe a rcview of Chapter 4 where these ideas are developed.

feem

Selects the variable to be studied.
The Student applies the concept that in an experiment there is a factor whaose varia-
tlon is being studied as’a result of changes in the independent variable. :
! S
Student Action: Sclecting the variable to be studned
A: Tire milcage
*B: Tooth decay
C: Fading of the paint,.‘?. L) ,
. "
Performance Check A: There are many varmbles in the problem below. Name the
variable which changes because other things are changed on purpose.
Problem A tire manufacturer wants to know which of threu kinds of cord matcndl
wifl help his tlrw get the best mileage. :




I

. | " ' :".,' ) ' x v I..' o
Remediation: Review pages 383 and 384 and, using theé prdﬁblem investigated thete,
have the student ldentify the variable which changes beeause other' things were
Lhanged on purpose, ‘ ‘ o

.

Names fuctors to be controlled other than the independcnttvariable.

The student applies the concept that in experitﬁﬁj’t‘%al situations there are factors
other than the independent varmble whose varlatlon must be eontrolled if the data
are-to be mterpretable : : .¥.

.
“

Student Action: Nam mg two factors other than the independent varlablc whose

variation must be Lontrolled .

- A: Two *pmh as the following: (l) the type of gasoline, (2) the car used to
test the fasolme and (3) the/refinining prou,ss
B:. Two, such as the following: (1) the type of shampoo base, (7) the manu-
facturing process, and (3) the serlousness of the dandruff problem on which
the testing was done :
C: Two, such as the lollowmg (n the type of shoe, (“) the' anufacturing
process, and (3) the testing conditions

Performance Check A: In the following problem, identify at lcast. tw
which must be kept constant if the experiment is to have usable results.

Problem: A gdsollne refiner wants'to know which ot three additives wnll causc his
gasdline to give the best mileage.

'Remediation: (1) Give the student an-example in which two or more variables are

uncontrolled. To use Performance Check A as an example, suppose that the additives
were the same but were used in a Volkswagen, in a Mercury, and in a Cadillac. The

Jolkswagen gets 25 miles per gallon, the Mercury gets 1S miles per gallon, and the

Cadillac gets 10 miles per gallon.  What is the cffect of the additive on mileage?
How could you modify the experiment to get some meaningful results? (2) Have the
student review this cxeumon (3) If he still misses this item, he may not be ready
for this level of abstraetlon and it will simply take time before he is able to uhdcr—

e stand the concept. \ : .

W

Remcptbcrs a sensitive test tor iodine.

The student recalls that a sensitive test for iodines involves (1) adding a chlorine

solution and mineral oil ta a solution of a. Lompound which may contain iodine
and (2) shaking the resulting mixture well unttl the released iodine turns tlte mincral
oil pink.

~ Student Action: Responding with the chlorine sotution-mineral oil test for iodine.

oy

55 in your text.

Performance Check A: In Excursion 4-2, you learned a new, more sensitive proce-

dure for detecting the presence of iodine. Describe the main parts of tha#t proce-

dure. If yoy would like to rcv:ew the less sensitive proecdurc you may look at page
'S . ' -

T - wae. e -
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K ‘Remediatipn:” Have the student look .1t his answer to questlon 5 for the Tesults of
mixing iodine gnd mineral oil and at question 11 for the results of mixing chlonne' '

solution and iodine. o t , o ‘¢

~ g -
-
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i . Explains identical‘products_ from ditferent burned substzmccs. ' _
L :  The student Apphes the concept that a'set of substances ruactmg w1th the same rcao--
' tant to produce the same praduct is-evidence that-all of the substances centain cer-

) EXC tam of the same Llumnt%

. . 3 Student Action: Rckgonding to the effect that carbon is found in many substances.
‘I -

Performance Check A: In Excursion 4-3, you burned turpentine, Styrofoam, and

~wood. Each produced soot (carbon), carbon dioxidé gas, or both. There are thou-

‘ sands of substances in the world which produce these same results when burned.
. ' ‘What conclusion about the contents of these substances can you make? .
' Remédiation: Review the reaction of nitric acid on the nail coating as recorded in
‘ ", IR “Table 4-3. This excursion is . splication and expansion of the ideas developed-
’ through question 4-16 in the core, namely, that when the same substance is produced

from reactants, the reactants contain similar substances.

e \
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’ 'Chapt_ers.s. and 6 . o " _I;e‘rf,,ormar'\de Check \ \ B
Y : ’ . . N
: Excutsions 5-1 thru 6-3. ' B ° o _ Summary Table \
Obieétlve‘Number. - ”Oﬁiociivé Desctiption™ : - - » - - N
. 03-Core-1 . - Recognizeﬁ relationship between matter and'eléments .
Oé-Core-z. States the term for substanéés made up of a'sing*l'e kind of atom ‘ o
03-Core-§’ . Nam}as the métter part-icle; \./vhich.comr.)OS'e all 'elements .
03-Core-4 Selects the diagra'?’u thét tiest repr_esentﬁ an‘element S ' | ‘
.03-Core-5 | Recognites\@}!ombt’)‘sitiéri of matter - ' bl /
03-CQr:a-6 Rec6._g'nizes the nuraber of kinds of atorﬁs fo; each element . - /
03-Core-7 States the number of sﬁbstances which cannot be broken down by chémic'al means
" | 03-Core-8 Draws angf-explain# a dﬁ,i;gram of an element .
03;Core-9 States how many k_inds‘ of’ atoms are represented t:; thke ‘syr'nb~ol for an element
03-Core:10 Selects the co&i‘r;g‘ct'_formma fo;-a ét_ated‘ nut anld bolt combinatioﬁ : " ’,

| 03-Core-11

.| States the numper of particles represented in fo_}mulas

t

' O3-Cor-e’-,1-2'

,

L3

Interprets the numbers in a chemical formula

”

03-Core-13

\

‘~\Staies the number of different kinds of particles rebresented in a formula

" | 03-Core-14*

[ . .
W\\tes the formulas for the pin-button combinations given

/ . E Ay

03-Core-15 Uses the conventions-of chemical formula writin S \
. . . . \ i . . ] x
¥ | 03-Core-16 States whether or not a formula contains information about the ordéring of atoms - . _"

03-Core-17 _Indicates the number of different kinds of atoms that may be in a substance v

03/Core-18 *Explains why many substances but few elements are known "

™ £ K s . R _4,-.:'. \\ . B . K ’;, e s - [ v ,‘~ . <
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[ Objective Number | . Objective'Description =~ .~ - - . R
A — e - — - y R T - - — - : > — v ——p— v J
. s 3 L s T o - ————
03-Core-19 Explains how all substances can be made from gnly about a hundred eleménts
. . 1 . . * . ’ ‘ . v ' : - L
03-Core-20 - States the term for mixtures of solids dissolved in liquid
03-Core:21 - Names:the process in which solids disappe‘a‘rg into a liquid ~ ~ - S .
- ' 03Core22 States whether atoms are created or destroyed in f,ofniing solutions -
. — o — ‘ —
e | 03-Core-23 " - Decides whether all parts of a solution ‘contain a dissolved substance . o
. 1 S —
03-Core-24 .| Heats a substance in a test tube properly ) .
N | i i ¢ .
03-Core-25 | States what happens to atoms in a chemical reaction b v
03-Core-26" . Explainf the lack of reaction of two eleméﬁts heated terthef
03-Core27 - Indicates whether atoms are created or destroyed ig-chemical reactions :
| . ¢ L] - o . <«
03-Core-28 ~Describes a test for the completeness of a reactiof! in which a solid forms
. - 03-Core-29 Recognizes the relationship of reactant-product masses L /\' .
03-Exc 5-1-1 | selects factors involved in naming elements . ’ K\ e S
: . e
03-Exc 6-1-1 Calculates the number of particles of solute in a sample of a'liquid 1 -
R — . | o . - . ~ = Y —
. 03-Exc 6-2-1 | Recognizes when a chemical reaction has occurred -~ X .o
. - - (%] - R
| 03:Exc6-3-1 '| States a test for determining whether the atoms. of a reagent are used, up ih a chemical
reaction _ - . . a
. . . K J
01-Core-2R States what to do if chemicals spill.on someone.
01-Core-9R oSelects statements taken from.the ISCS particle mode]  ° © " &
{ . ) . VR -
o, S 94 2
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OBioctive Nul_nbo;' ’

'Objective Description

01-Core-11R ~

' .‘Y e - ) . . . '
Selects-characteristics of scientific models,

01-Core-13R

States two things a scientific model does ~ ‘-

e

01°Core-T5R

- Indicates that alt matteris made up of particles

01-Core-24 thru 28R

5

-

<

(Student's responsibilities) .

- Selects a situation using a coptrol

02-Core-@R Selects éxample_s of operational definitions ‘
02-Core-10R - Names the reactants and products in a chemical equation
02-Core-11R Writes.a. word equation for a chemical reaction
02-Core-14R ’

P
LS

| 62-Coré-1§R ,

‘States why controls are used in experiments
o« )

o

1%
1~2 ]

Lt
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_ Performance Check A: Copy the list of wordsbelow onto your paper.

Rccognizbs the relationship between mattcr and clcmcrits.

- -

T hc student applncs the congept that all that whu,h s matter is made up o( cluncnts

or Lombnnatlons of clcmults .

.

" Student Action: Designating all entries labeled as bung composed of mattu as also

bung made.up of'clcmcnts or combinations of elements. For every M there must be
a’corresponding E a_nd vice versa, The leldlly of thc material composition of ‘my
entry is irrclcvzmt to this objcctivc :

ertc E after
those things which are made up of elements or combinations of clements. Write M
after those things -which are made up of matter. You may put an Eand an M after
the same word. ’ : ' -

1

1. Window glass ' _ ' . ' ' [
2. Leather o
3. Wood
"4. Space ' ) ]
S. Light .
Remediation: . (1) The student must first recognize that all substances are matter: 1f

: hc then recalls that'all matter is made up of eleinents, this question can be answered.

Ask for some examples of matter in the room. - responses,are not forthcoming, the .

problem is that tie student does not equate matter with substance. (2 2) In that case,
ask which of thetftems in the performance check he could measure with a balance to
find their mass. Ask him what we call things that have mass. If-he can’t answer, have
him-do Excursion 2-3 to establish that all nvatter has mass. (3) A review of page 59

should helphim to understand that all matter is made up of elements or u)mbnm- _

tions of them. ~ ~ . “

O3
Core

States the term for substunccs made up of a single kind of atom.

lhc studull recalls that \'luncnts are substances nmdc up of a single kind of atom.

’ -~

Student Action: Kgsponding with thc term clement. |
R _ L o
Performance Check A: What ternt is used to name a substance made up of one and

. only one kind of atom? B :

wie
J

. 0%,,,

~ .

Remediation: Refer. the student to page 59 of the text, whert this information is
given, ' (o —

-

ng * ¥
A el

03
- Core

Names tlw matter partwlm which compose all clcmcnts

©

The studcnt rcu(lllx.llmt atoms (m the. ;niltulcs which ny |kg up an element, o

|

Student Aétlon R;swndn_b wnth the term ammv

r




*

Performanca Chock A: What is the name of the matter partncles which make up ele-
ments? '

. A, ¢ . ‘"
Remq'lation Thls piece of information can only be lcarned by memommg it. The
fact that atoms make up all miatter is stated in the final paragraph of page 59.

-

I L

Selects the diagram that-best represents an element.

The student applies the conwpl that an element is composed ot one' and only one
kind of atom. o r

Student Action: Selecting the Jlagram which uses only one symbol.
A: b
B: d .
C: C > . -

Perfarmance Check A: Each different shape in the diagrams below repgesents a dif-
ferent kind of atom. Which diagram best represents an element?

[ )

N .
Diagrama - . Diagram b Diagram ¢ Diagram d

L 2

> . " .

"‘Bemediation: (1) First find out if the student. understands that elemnents ard made

flp of one kind of atom. You may have him rercad page 59. Ask it the symbols are

alt alike in any of* the examples, as atoms are all alike in any given element. (2) Re-
T t'crring to page 83, ask the student to use Figure 6-1 to get the nuts and bolts that
would represent the olgment lead. (3) Have the student. review his answer to Sclf-
Evaluation 5-1. r ' o
» MR

.
-

Recognizes - the composmon of mattc

Vo) Tes sty

The _student appliesihc conccpt that all that which is matter is made up of atoms.

Student Action: Designating all entries wlm,h he has labeled as being made up of
atoms s being yomposcd of matter. For every ‘M which follows an entry, there
must be a corrt,(spondmg A, and vice versa. The validity of the material composition
0( a partuular entry is |rrulcvdnl 10 tlns obj‘t,mc

L}

' ) ~
. : ) .29




ot s oo e ¢

Porformanoe Check A: Copy the list of words below onto'your paper. Wnte M after |

_ those things which are matter. Write A “after those thmgs Wthh are made up of
. "~ atoms. You may put both an'M and an A after ql word.
«-Paper_
¢2 You : o
3. Ideas . . o
4. Breath . -
5. Cloth T

5

8

gotten the universal application of the coticepts that if somethinig has mass it is

Remediation: (1) Have thc student review the assumption that matter is made up of-
atoms (particles) as presented on page 7 and in Excursion 1. (2) H¢ may have for- -

matter.and all ‘matter has mass: Discuss this if his ‘weakness lies here. If he has.a -

mlstaken understandmg of what constxtutcs mattcr, suggest: that he review 01 -Core*l 7.

Recognizes th¢ number of kinds of atongs for each elemenf.
¢ 'The student applies.th'c conce'pt that there is a uniquc kind of atom for each element.

Ore Student Action: Resgondmg with the number of dements gnvcn as the number. of

kihds of atoms.
“Al b
B: d
C: a

Performance Check A: John has samplu» of 21 dlfterent clements. According to the .

model you and lggy developed for matter, how many different kmds of atoms does
John have? . : .
a. About 6 or 7 : : . ;
21 ' :
42
Several billion
Impossible to tell >

ee o

(4

*

Remediation:* (1) Ask the student to describe his goncept of an element. (2) If he
does not have the concept that the kind of particles is unique to an element, have
him review page 59 with particular emphasisypn the final paragraph. (3) Have him
exflain how many elements are represented by the answer he chose for this per- -
formance check. If he said that it is impossible to tcll the number of kmds of atoms,
dnsulss why it is possible to tell.

- - .

-

The student recalls that there are about one hundred substances which cannot be .

broken down into other substances by ordinary chemical means.

- 60

States the number of substances which cannot be broken down by chemicaL means.




.o S E

. & : . .
: Student Actlon ,Seleoting the optlon whnch states that thcre are abopt ongs hundred ‘ . ' a -
.elémentary substances. - . '
AR T e T .
C:- b\ . | o , . - T e
Performance Check.A: How many matermls are there that cannot be broken down
into other materials by uhemnul means? S ‘ T -
. a. Abouts. . ¢ - Ce e e .x
S« b About 90,000 - s #
f e TG About 2,000 ~ ' * St : S L
‘ d. About 100 _..\' T o " Yoo,

l
Iz -

Remedmtlon (1) ChLLk to see if’ thb student recogmzes this defmltlon of element St
‘Faulty definition is the most likely reason for error. (2) It may be that he knows -

& what an ‘element is, but.has forgéttu}> how many there are. (3) Havc him check his
dnswer to Self~Lvaluatlon 52, ., : A -

"t

Draws and explains a diagram of an cli:mcnt. ‘ : o

The student applies the LOI‘ILC ts that atomrs are matter particles and that an elcmcnt
s composed of a single kind oi matter pdrtmlt, '

~ Student Actlon Drawing small particles, rt,dsondbly identical in size and shape, and COre

t,xpldmmg thdt an clumnt is Lomposcd of a smglt, kind oi partjdc of matter..

2 ” \ . t
Performance Check A Draw a diagram whl(,h shows what you would expect to see o L v
Hlfasnwll piece of the clement silver wurc magnified t,nough for you to sce tht, atoms. D €
Explain your dmgrdm o . R e - ) SRR

° : o L. A

-

Remediation: If the student’s representation of atoms are dltfercnt in size or shape. - RS
ask him how the atoms (particles) of an.clement arg different from those of a chemi==* - '
cal combination. If he feels that variation of particles does not mak¢ any difference, ~* = , ® -
refer him to page 59 whore the idea of uniformtity is established. - - ' T

*

3

States how many kinds-of. atoms are ruproﬁcnt‘y the symbol tor dn clcmcm g '

The studenf dpphcs the conu,pt tlmt tht, symbol for an elcmcnt stands torjust one

kind oi dtom . .
; .(\ R . o .;_r:'_ _.
' Student Action: Res]_gending that the given symbol repr.cscnts a single kind of atom.

Performance Cr;eck A In tht, formula for calgium d]lorrdc (( aCl ) Cais thc symbol o o | N
for-the ¢ ;}ant caluum How many kmds ot atoms docs the symbol Cd stand for?-

Remediation: Have théstudent check his answer to (uestior 5-2 and rt,thmk how he
urriv/cd at this answer. This forces hini’ t6 take @iothér [ook at the tablt, whidl S




should makert clear to him that each. chemrcal symbol is unlque to an element Have"

. the student check hrs answer to Self-Evaluatron 5-S.

Selects the correct forrnulq« for a stated nut arid _b_olt-'combinatron. o«
The student applies the conventions for stating a chemical formula.

Student Action: Selecting the formula in which ‘the- symbol of each element in the
combination is shown and the number.of units of each kind of particle present ina
combination is either indicated as a subscript after the symbol of the particle to.-
which it refers or not shown if there is only one unit of that partrcle in the combrna-
tion. _ .

QW
e oG

s
4

- Performance Check A: Iggy has a nut antiv bolt combination made up of two long |

belts (Bo), one yellow nut (Ye), and four green nuts (Gr). Select the formula below
which fits Iggy’s comblnatlon : .

2BQYC4GI‘ ( C ’

2BOYCGI‘4 : _ " 1

Bo,YeGry : o oL

B02YC4GI'2 ;

BO4YCGI’2'

A

oac o

B

Remediation: This guestion i$ S 4 summary of Chdptcr 5. Questrons 5-217, 5 28 and'
5-29 could ndt have been -answered .without this concept of formula statements.

" "Have the student review this question with his answers to qucstrons §-21 through

5-29 before him. If the student selected any of the formulas with a prefix number -
(coefficient); have him review the paragraph following question 5-26 on pagc 68."

- Also, hdve him rcvrcw his answer to Self—Evaluatron 5-7.

- T
Y . L - - . -

. States the rumber of particles represented in formulas.

¢

Thc' student applies the concept that in a formula, a symbol represents a single parti-

de of mattcr and a subscript after the syrnbohs”uscd to lndrcdtc the Qrcsencc of two

or more pdrtrclcs of that type. ‘ B -

Student Actlon. Resgondlng correctly rn at least three of the four cases ‘with the

sum of the subscripts, Imvrng assumed any unwrlttcn subscripts to be one.
A: .5, 2.4, 3.5, ‘4.2

B: 1.5, 24,32, 44

C: 1.3 25,32,4.5

R !"
NI

Performance Check A: Don represented four combinations of two kinds of nuts.
(Re and Gr) and two kinds of bolts (Ye and Bl) by the formulas given below. Write.
the total number of parts represented in each formula.

1. GrRe,Bly 2. GryYe 3¢ RezYeq 4. GrBI




. “u . : L
Remedlatlon' This*is an applluatlon of questlon 5 24. The student should review
the textual material leading up to this question. Have him check his answer to
Self-Evaluation 5-6. = - Ty

" Interprets the numbers in a chemical féfmula, _ )

The student applies the conventions of numeration in a formula, that a subscript fol-
lowing a sypbol shows the number of particles of* that kind present in one unit of
the combination, that the coefficient represents the number of units of the combina-
tion, and that the mathemitical product of the cocefficient and the subscript is thc
: to&al numbcn of particles of a ‘particular kind in the total combination,

Student Action: Stating Lorrculy at least two” ot the three toIIowmg numbers: the
number of a parti icufar Kind of particle in each unit, the number of units of produut
shown, and the total number of particles of one kind in the number of units stated.

A 1.5,2.3.3.6 : P _ ,
B1 1.3,2.2.3.4 = ) ' -
-C: 1.4,2.3,3.¢ :

A

Core
12

Performance Check A: Jim used the symbols Bl-for long bolts- and .Sq for square -

nuts. When he put a pile of nuts and bolts togethcr in a certain way, his.combination

wis ?Blasqg e : . - . N

: How many square nuts were 1n cacli unit of the Lombmatmn?
How many units of the combination did Jim make?
3. How many long bolts were present ln‘thc total number of units of the
. combination formed? . . : -
L PR R ,
Remediation: Huve the student read the last two paragraphs on page 68 and check
- the correctnessvof fiis answer to question .5-27, If this question is wrong, try more
examiples of problds of this type for practice. o

_

" States the number of differént kinds of particles represented.in a formula.

The student applies the rule that the number: of kinds of particles represented in a
chemieal formula is the same as the number of different atomic symbols,

Student Action: Stating the number of kinds of partic!cs represented in the for-
~ mulas. : 3

A

A:|3,22 v
B: 1.2,2.3 '
C:I3,g2 -

Performance Check A: Using your knowledge of symbols, formulas, clements, and
particles, answer this question. How many different kinds of pdrtnclw are in cach of*

the followigg formulas? 5\
I . K anl
OS( |4

O3
Core

13
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" B - AR . RS . . ARG
R . L . [ . . .o BN L Y kA
l \ . oy \ -

[ . - . s . . <« Tt

" Remediation: If the student muffed this one, he has mjssed the idea of_ the notation;_"'
‘of atoms expressed in the core. The idea of notation is the basis for all of Chapter §.

Be sure he isn’t confused because many elements have two-letter ‘jnstead of one-

letter symbols. Relatmg the ideas of Chapter 5 ta the real world of atoms is done in’

response to questions 6-30 and 6-31. Have the student reviéw the an&we‘rs to these

two questions and: then try an alternate form of this performanee eheek

N\
o R -

o

e

Wr:ites-the fofmulas for the pin-button combinations given.. -

The student apphes the eonventnons of wrltlng ehemlcal fo:mulas

Student Action: Wntmg formulas tor the pm—button comblnatlons given so that ’

the elements present are represented. sequentlally, inany order, by their symbols-and
if the number of atoms of an element in the combination is greater than one, the
number of atoms is denoted by a subsernpt after the symbol of the clement to whtch
it refers. - o .
. _A: l. PI_TI'2, 2. PnRoz,-
B: 1. PoRuj, 2. PiScy
C: 1. HoTry, 2. PlSq3 N

/

/

Performance Check A: Uslng the key shown below, wnte the tormula for eaeh of

the two pin- -button combinations pletured

U | ' /_Pi

Pn

Tr

v

Q

Remediation: This check applies the principle of symbolization of nut and bolt conr
binations and represents an intermediate step from symbolizing nuts and boits to

-symbolizing atoms. Show the student pictures of nut and bolt combinations. -Have

him review pages 68 and 69 and Self-Evaluation 5-8 and his answer.

ore

Uses the conventions of chemical formula writing.

'I‘hc_étudent applies the conventions of chemical formula,writing by using the proper
symbols and by- placing the number of specific units before the symbols of the par-
ticles in the unit and the number of a specific type of particle within a unit as a sub-
script after the symbol that represents the particle,

NOR - -
A "




: 'Student Actlon Writing-a number and symbol descnptlon of the redction,
A: 3Wi + Pi + 3Bu + 3Tr » 3BuWi + PiTr . :

B:. 3Pi + 2Wi + 4Bu + 3Tr + 2WiBu5 + 30iTr S
C:- 6Bu + 2Pi + 3Wi + 3Tr > 2P1Bu3 +3WiTr o

! N

- The order of the reactants and products is immaterial aqlong as the reactants are on -

the left of the yields sign and the products are on the right. The orderigg of symbols

in compounds i is also immaterial, For example A3B and BA3 are both to’ be con-

sldered correct

. perfor;v‘nce Chock A: Deswbe the reaction below in_terms: of . symbols and num— '

bdrs. Tle key shows the symbols for the pms and buttons used.

T

'
L)

Remediation: Thls is an apphcatlon of the nuts and bolts problems done in answer-
ing questions 5-27 through 5-29. Have the student repeat those questions, thinking
of pins and buttons in place of the nuts and bolts. Have the student review Self-
_ Evaluation 5-9. .If the student writes, for example, PioBug when he should have
wrltten 2P1Bu3, ask him how many combinations he has.

. States whether or not a formula contains ‘inf%rmaﬁon about the ordering of atoms. .

The student applies the concept that a chemical (molecular) formula states only the
elembrnts present in a compound
Student Action: Responding in effect that a chemical (molecular) formula does not
tell the order in which the parts'(atoms) are combined.

. _ A
Performance Check A: B02HxSq2 is the formula for a nut and bolt combination.
What does the fqt'mula tell you about the order in which- the parts-are combined?

j . ‘ . - .
j : .

. \‘l‘ A ; < . '
¥ ‘ 6 .

O3
Core
16




| E covered by questron 5825 and m‘ Self-EvaluatiOn 5- 10

. T R : : B

" Remediation: Give the student. the formula BoSq3 and the ptcture below, and ask ,

whether the formula or the pictire shows the order or spacing of the nuts, Thrs ‘S.z'.

.binations that can be formed from 4 few nuts and bolts (atoms).

_ Indiéates the ntimber of ﬁifferent kinds of atoms- that miiy be in a substa-nce.

_ The student applies tite concept that 1t is possrble for asubstance to. be composed of "
’ ~_one or more krnds of : atoms . o i . '

Lo ol "‘t
¢ e IR DT 4
. .

Student Actlon. Selectmg the chorce which mcludes all three or ali.of the numbers.-."

. given.

N

ABandC eora,b andc .

L3

Performance Check A Select any of the chorces below which. will complete the
sentence.” Neal brought a sample of black substance to his scienice teacher. It is pos-

sible that the substance contains __ _ kind(s) of atoms. : : ¢
a. 2 . . X K v )
b. § .
_c 1 ‘
"d. aorc
e. a,b, or¢

Remediation: This is an application of the analogy of the ‘nuts and bolts to atoms. .
Check to see if the analogy is understood. “What do the nuts and bolts represent?”
is a good question to ask. Activity 5-1 and question 5-26 focus on the various com-

|

1

Explains why many substanees but few elements are known. K

The student applies the concept that all matter is composed about one hundred
elements or combmatrons of them: . . S

Student Action: Agreemg with the position that it is possibl¢ to identify the ele-
ments in any substance and, in his own words, € xglarnmgthe variety of known sub-

stances by the many combinations that can be made from approximately one

hundred elements. - -
A: Agrees with Louie : '
B: Agrees with Clyde, -~ - B
C: Agrees with Bert

Performance Check A: Louie was given-a blue rock and asked to find out which
elements were in it. Todd said that it was impessible to identify the elements in the
rock because there are millions of different substances, so there must be millions of
dlfferent elements. Louie said that it is possible to identify the elements in anything,
.. Do you agree with Louie or Todd? :
2 Explain why the person you agree with is correct

f.'.*.‘ b 66




-~

" small number of dtfterent k1nds of partieles in drfferent eombmatiom ) ¢

N\

-Names the process in which solids disappear into a liquid. - 3 o _ 4

Remedlation lﬁ the student agrees, with the notion that all matter is made up of E Y
_-¢lements, ask howhe explains the thousands of objects that.can be formed from only - o
?those elements listed 'in, Table 5-1.  This idea is wrapped up on page 69, but that .
- statement requires that the student accept the analogy of the nuts and bolts model
for chemical combirfations. Have the student review his answer to Self-Evaluation

N N .
bxplains how all substances can be made from only about a hundred elements

The student recalls the. eomep‘t thdt the many known subs@anees are made from a

N\

Student Actlon' tatmgthe essenee of the eoneept that the many known substances
can be made trom a'small number of different kmds of particles in different eombr-'
natlons : :

- T “~ ~

Performance Check A:. You and "Iggy have developed a partiele model.. It says that
only a small number of different kinds of atoms are needed to make all of the\gub-
st.umes we know. How can this be true? o . \\'

Remednahbn This idea is stated on page S9 and rephrased in relatron to thc analogy ° AN

. of nuts and bolts on page 69. Haye the student.review these two pages. "Have him N~ -

Xeview. his answer to Self-Evaluation 5-12. . : .

Y

States the term for mixtures of solids dissolved in liquid.

- The student classifies a solutlon as 4 mixture iormed when one substance dlbelVG

lnto another. . : ' . ) - L
qudent Action: Responding with the tenn .s-_olution. : o . ' Or e
Perfomance Check A:- John dissolved salt in water, instant tea in water and’ lodinc

in alcohol. What are the mixtures John formed called? . :

AT .
Remediatioh: Have the student read the paragraph immediately under question 6-8

- and then tell you whether the examples in the performance check are examples of

solutions. : .

e

The student recalls that a solid substance dissolves or goet, iito solutlon when it
dlsdppears in a liquid. .

Studeat Action: Responding that the solid is drssolved in the hquld or that the solid Core

goes mto solution.
'Per-formance Check A: When solid sodium nitrate is added to water and the two are . : ]

stirred, the solid disappears. What happens to the solid?

Q




) ) N L A ‘
Remedlatlon Thlq is an apphcattén of the answer the student gave to question 6-14

Have him look dgain at question 6-14. and, if necessary, review the activities pre-
céding this question. Have the student review Self-Evaluatnon 6~l "

.-

>
e

5

Statcs whether atoms are created dr destroyed in formirig'solutions. :

The studcn}t apphe% the c,omupt th(tt At the mass -of a matenal Wthh undergoes a
physical change remamb constagg, thc number of atoms m the. matenal is unchanged.

Student Actton Selettmg the phrase which indicates that the number of 4toms 1s '

. umham,ed and s tatmg ating the effect of the concept above. i .

[

-Performance Check A: When 7 gmms of solid, blue topper sulfate are dlSSOlVLd in

32 grams of a liquid, the solid dlsappcars and t]n liquid becomes bluish. The welght_

of the solution is 39 grams. - - .

I. The number of atoms present in the 78 ot copper sulfate and the 32

grams of liquid betoru dissolving is (cqual tq, gregter than, or less than) the

“number ot atoms prescnt in the 39 grams of solution. Choose the phrase i in

parcnthescs which completes the sentence corréctly. : »
. Explain your answer. ' -

L

. "Remediation: This is an application of the results of domg Actlvmu 6-5 and 0-6.

Check to see if qucstlon 6-13 was answered properly If not, have the student review
these activitics and the related questions.and the answer to Selt Evaluation 6- 6

“where the crystals lay. : e

Dccidcs whether all parts ot' a solution contain a dissolved substance..

The student apphu the concept that dvsolutlon is uniform throughout.

Student Action:. ____es__p_onM negatively and in effect that all other samplcs ot the
solution would be the same because solutions are umtorm throughout
Performance Check A: Shelly has a beaker ot; a solution She tests a 20 ml sample
of it and Tinds that it contains a dissolved solid. She says she cannot be sure if tln
rest of the liquid contains the dissolved solid because shc has tested.only a sample.
l Could other samples of the liquid be dtHcant"‘
prhnn your answer. . IR

Remediation: Qtwstton 6-14 rcqums an understanding of thls concept. Check the '
student’s response to the question to determine whether it states thc concept that
the crystals must have sprg’dd throughout the solution while they were disappearing.
The idea of spreading uniformly is the subject of Excursion 6-1. The student sh‘buld_
b¢ directed to this excursion it you see from question 6- 14 that he thinks the sub-
stances which made up the crystals dre still concentrated in the water at the point

sy




n

Heats a substance in a test tube propery.. .. - -,
"’ . g ! 4 ;'. - ... N .
The student -applies the -sal'ety rules for heating a s'ubst-uncc g a tcst tube.

A +
/

Stﬁdent Actiore. 'l’omtm;;L the test tube away frem lum‘:LII and other students,
usirig e test fube clamp, moving the test tube back and lorth in llu, flame, and”
: wearmg salety g,lqssm

Vo

t ~ ‘_ . A
Regular Supplles, l€id rftrate - L alcoliol burner
. ‘ 3 cepper s'ull'u'te'cr'ystuls- . test tube Llamp
o o sodium chloride, v Tsafety glasses -
ST calcium LlllOl‘ldC ‘ oo b

v, (.

L 1

“ the steps describeit imqlicstionus 6:30 lhrongh 0-33. lrsl Check to see if the student .

N -

X}

TeachgrsNote As your cué to check the studcnt S pCrlormdmc the student wnII
“ask you or your ob(crvm to check the amount of material lee will heat.
~éan,-write down” Jheexperimental observations for the student bunﬁ, tested as a
" guise lor his obxcwatlon of the student’s safety pr()udurc

A . N

“‘ +
Performance CheékA (over tlrc bottom.of a tes( tubc wnlh hlm L()ppCl sulfate
.uystals and sodiunr th.(mdc Have your teacher check the gmount of the solid you
~have in-the test tube. Lsé an alcohol burner and Qy other nmlcxmls you need, and;
o -heat thc Sllbstdllu lor two mlnutes List your obscrvan(ms

°Remed|atlon Reter tlw studt,nt to thc alct'y notes an page XI and to any othef

rules relating to sdlc(y pmuuex posted_about your room. l’omt out that these safety

praduc s afe, 1o be followed and are not just suggestions,
D) .
o . 3 - , '

The obscrvcr» .

Core
24 .

T “—wr

Sl'd.l.t’:%:_Wh{'ll happens to'a'{o,ms ina L'lwmicul rcuctlon. ’ N -

,-':—'.- .m C o :

<

dtoms of the rem.tant are rguombmcd in new LOllll)llldlIOll's ,
. Student Actign: Rt_pondllu, to e e‘llqct that the dnllercmcs bethcn the proper;
*ties of redctants and thc products of a thnmdl reaction are: due to the atoms of the
rcauants rcwmbuung in new LOll’lbllldllOllS : o i . .

L
L) L) )

"Petformance Check'A: Jc‘rry_ mixcd_ d blues solution-ghd a colorless solution and .-
What happgned to, lhc’aloms of the

produced a solid and a green- l)luc solution,
'rcactants to make thcﬁpmducts $0 dlllerent lrom tlle rcautflms‘, '

.’.' :-‘

~Flemed|atlon ‘To undersldnd tlns (,onupl “the studant nulst apply the nuts and
holts anmlogy 1o LhL‘mlLdl Lombmauons as expressed -in (hapler 5. This.is done in

undcrstmds Why he is Hsing nids and’ bolts, - lhcn work On apy problems of recom-

- blna(nons You- mjght ask lhu’t)pdqcmlcd quesnon “Wlml ‘dg nuts and balts have to
- do w1th Lhemndl Te ;Ltlﬁns” HaVe the studuxt 1cvww hl’s answer tc) Sell lwalu.ttton"__'_'..

» 3 '0:_-

M)

N . ~ , . >
. AL .o . . .




Explains the luck of reactioﬁ of two elements heated together.'

The xtudent apphes the eontept that nndmdual elements do not neeessanly react
with all other clemcnts : , . L - X
Student Action: Resgondmg that he dlsag,rees with the conclusion and stating in’
explanauon the notion that not all elements react with all other clements.

~

'Performance Check A: Bobwasgivenasample of a white element and a red elcment

He-knew that the white clement would reactwith. many other elements. He knew
nothing about the red- element. He putthem bothintoatest tube and heated them,
but-no reaction took place. Bob decided that the red element wouldn t TCJLt with
any ‘element because it did not react with the white clement.

I. Do you agree with his conclusion? _

2. Explain your answer. . : ‘ o

-

Remediation: This concept was developed in the series of questions beginning with
6-3 and is summarized in question 6-35. The fact that no lead potassium or nitrate °
iodine is formé&d is the textual evidence for this concept. , .

= - T

. B: b ' ' R

Indicates whcthcr utoms are created or destroyed in chemical reactions.

\

-

The stpdent applies the concept that thc numbcr of .uoms of an ¢clement remains un-
changed during a chemical reaction.
Student Action: ‘Selecting the number of atoms of an clement present in reactdnts
as being the same.as the number of tltoms of the element present in the produets of.
a chemical reaction, v :

' A:a

C: d

v, .
~

Performance Check A: John prepared the following reaction. k
zine + hydrochlosic acid = zine ¢hloride + hydrogen
If there were 755 atoms of zine used as rcaetants how many atoms of zinc are
present in theyproducts? : '
a. Exaktly 7585 ot o .
b. Probably 755 plus a few : '
Probably 755 minus a few
d.” Impossible to tell
Either bor ¢
Remediation: Ask the student if the mass would change if the number of atoms in
the produets was more or less than in the reactants. 1f he says yes or does not know.
have him review or repeat Activities 0-5 through 6-8. -

-




Describes a test for the complefeness of a reaction jn which a solid forms. -

The student applies the procedure for determining whether the atoms of a spec1ﬁed
reagent are used up ina chemlcal reaction.

Student Action; Resporiding to the effect that he would add more of the other re- Core

agent and, if no more solid formed, he WOuld know that the atoms of the specified 28

reagent were used up. .
A: -Add more hydrogen sulhde If no.more black solid forms, the silver
particles are .used up. \ . b ‘ '
B: Add more sulver nitrate. If no more yellow solid forms, the bromide
" particles are udld up. : S - ) .
C: Add more barium iodide. If no more cloudy white solid forms, the sul- -
fate particles are used up. o '
Performance Check A: When hydrogen sulfide is added to silver nitrate solution, -
the silver atoms combine with the sulfide particles to, form a black solid called
silver suljzde Sam mixes a solution of hydrogen sulfide with a solution of silver
nitrate. The black solid forms and settles to the bottom. How can Sam find out if
all of the reactant silver particles are used up?
Remediation: The rationale "for making this sort of test is devel®ped in Excursion
6-3, a short excursion focusing on this concept. Have the student chefk his answers
" to Self-Evaluation 64 and 6-5. y '

n N

Recognizes the relationship of reactant-progduct masses.

_ A _
The student applies the rule that in a chemical reaction the mass of the products is
equal to the mass of the reactants.

~ Student Action: Selecting the option that the reactants’ total mass is the same as,thé Core

mass of the products of the specified reaction and stating as a supporting argument 29

-

- that the mass of the reactants is always equal to the mass of the products in a chemi-
- cal reaction. :

" Performance Check A: Jean did the following reaction. ’
zinc + copper sulfate = 16.1 g zinc sulfate + 6.4 g copper
(22.5 g total product) _ ,
l. Select the phrase which makes the following statement true. The mass of .
the reactants was (greater than, equal to, less than) 22.5 g.
2. Since you weren’t there when Jean did the reaction, on what basis could
. you answer question 1? '

» Remediation: (1)Have the student review Activities 6-7 and’ 6-8, as well as questions
6-16 through 6-20 and his responses to them. (2)-Have. him check his answer to
“Self-Evaluation 2-3 and explain thc correct answer. . ’




»

Al

b.

Sclccts tactom mvolved in nammg plemcnts 3_ v

. for gods, goddesses, and goblins.
. for continents, countries, and citi€s.

. -\ -

The student apphcs thp’ wmept thdt\ thc wide varicty of kinds of names of the
elements is the results of many- factors, “not the result of a dcllbcrdte systematlc
nammg process. :

-

-

Student Action: e!ectmg ‘the statement that the elements wer{, systemdtlcally |
n‘;med and sclwtmg any five or more of the other statements.

Performance Check A: The names of the chemical clemcnt‘; come from a w1de
varicty of sources. Select all of the statements below which account for this variety.
ic clements were named. .

by the people who used them.

for the people who discovend then
for famous people.

by a systematic scientific process.

using Greek or German names.
h. for their color. e :

i. for their odor. - ' - }

j. for their appearance. o Vj

. > L
- Remediation: Refer the student to the first paragraph- of Excursion 5-1. 4
- ,‘“‘

: : Calculates the number of particles of solute in a sample of a liquid. -

lhc studcnt (npphcs thc wmcpt that when a substance dmolvcs in a liquid, the

EXC Student Action: Dctermining  the proporuonatc numbcr of pmtulu in agsmall

sample and s stating r in cffect that the particles of the substance are dl%(rlbulbd cvenJy
' - throughout the liquid. . :
_ A: 7,500
. , B: 15.000
. " C:-3,000

Performance Check A:

If 75, 000 particles of sodium are dissolved in enough water to make’ 100

\ ml of solution. how many parmlu of sodium would you expect to find in a

’

10" ml mu.pplc of the solution?
pd Stdtc how the particles are distributed in thc solution.

¢

o, emed,; tion: (1) Check lablc 2 on page 81 of the studént’s Record Book 1o see

’ Nllc «g)ount of salt for cach of the three beakers is the same. (2 ) If it is not, the

) : .+ student ccarfed out the procedures of Activity -4 inaccurately®ind mlssjd the idea
' of cqual distribution. You' may wish cither to reason out why his reported results

e

¥




are impossible and the possible reasons for his error or to have him repeat the activity
and then do step 3. (3) If Table 2 is correct, ask him how the salt was distribuded.
Then ask him if the samples in the performance check-were divided into X samples,
how the partlcles would be dmded

/

Recognizes when a chemical reaction has occurred:

v

The student applies the rule that a chemical reaction has occurred when two or more *

substances are mixed and at least one of the following occurs: (1) the temperature

changes, (2) the color changes, (3) a gas is formed; Qr (4) a precipitate is formed.

Student Action: Rcspondmg uorrectly in all cases whether or not a reaction has
occurred in each case and citing the characteristic dxanacs as ‘eyidence of such a
- change. ' N
A: 1. (a2) Yes, (b) Asolid is,formcd.
2, (a) Yes, (b) The color changes.
3. (a) Yes, (b) A gas is.formed. -
. (a) No, (b) No chemical reaction oceurred.
. (a) Yes. (b) The color changes.
(@) Yes; (b) A solid is formed and the color changes.
Aa) Yes, (b) A gas is formed. '
. (@) No, (b) No chemical reaction occurred.
. (a) ch, (b) A gas-is formed. |
. (a) Yes, (b) The color changes.
(1) Yes, (b) A solid is formed.
. (a) No, (b) No chemical reaction oceurred.

@
— &

ot — Bt

$a

Performance Check A: For cach ol the tour situations below, write the numbc,r of
the situation and answer these two questions. . -

(a) Has the ®hemical reaction occurred?

(b) How de you know?

Situation 1. A colorless solution of LI]ClnlLd] A and i colorless solution 0! Lhcml-
cal B are imixed. No color change is observed in the solution, no gas is relcased, and

4 white solid settles to the bottom of the beaker.
Situation 2. When a clear colorless solution X is added to a colorless solution Y.

no gas is released in' the glass container in which they are mixed. The solution stays

cl' but turns yellow. No odor is observed. - N
Situation 3. When hydrochloric acid is added (o a colorless solution. bubhlcs form
and escape, no color change is observed. and no solid forms. :
Situation 4. Two solids cach form a Lolorlcss solutlon when dlssolvcd in W(llLT
When the two solutions are mixed, the resulting solution remains clear and colorless.
No gas is given off, and no solid settles to the bottom. There is no temperature
change. '

¢ ) D . . . R , cee ' .
Remaediation: The answer is based on the student’s ability to observe changes while

doing the activities. It he answers any part of the question incorrectly, direct
him to read through xcursion 6-2, If he still feels he does not understand, have him
: A 3

”~

' _ ‘13




. . | .
repeat the activities. If his answer is°partially correct, refer him to the correspond-
ing activities in Excursion 6-2. Review the answer to Self-Evaluation 6-2.

States a test for determining whether the atoms of a reagent are used up ina chemi-.
cal reaction, . ) . T

ry

The student applies the labaratory procedure for determmmg whether or not the

EXC atoms of a reagent are used up in a chemical reaction.

3 Student Action: Resgondmg that he would add more AB and if the precipitate
*6-

formed, the D atoms were not used up when the original’ solutlons AB and CD.were .
mixed and formed a precnpltate AD.
. ' ' A: Add more hydrochloric acid. If more "precipitate fotmed, the silver
- ' particles were not used up. . L _ .
B: Add more barium chloride. If more precipitate formed, the sulfate par-
" ticles were not used up.-
C: -Add more hydrogen sulf:de If m0re precipitate forme& the cadmium
particles were not used up.

Performance Check A: When hydrochloric acid is added to silver nitrate, the silver -
. ' atoms combine with the chloride particles. A white solid, called silver chloride,

forms. Ken mixes 4 milliliters of HCl with 4 milliliters of silver nitrate. The white’

solid forms and settles to the bottom. Explain how "he could fmd out if all of the

\ | - - reactant silver particles are used up.
\. , : - Remediation: (1) The problem here may be that the student did not see the princi- -
\ ’ " pleinvolved in the excursion. The assumption made in this excursnon is that solution
\\ to ' X still contains atoms, but this fact may be glossed over. Ask .the student if-he

realizes that fact. Also dsk him if there are any.atoms of silver (or sulfate or cadlum)

left in the solution? (2) A concept that is critical to the solution of these problemsl

is that the reactants jn a solution will continue'to react untll one or both are used up.

Question 6- 38 i is based on this eoneept The student should le to accept thns idea
\ before repeatmg the excursnon . :

. " .
. . )
. .
0 . D ) R . - v
: . 'Y .
. . w .
. ’ . . -
‘ .- ° - .
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. 'Chaptef‘__-;’;;\déﬁ'_;—. : _ _;. o - - S .Perfo~r'|.nance Check: . |
| Egc’ur’s’idn 37-.1-‘thn;, 8-3 ) - ‘ .._S.L.lmm.a_r-_y Table .
Objective Number 0bje§ti've Deécriptit;n ,  _ .
4 . T . 4 — 3
04-C¢re'1 Judgés an assu‘mption'ébout the cc')r_nbinatign of given f;lementé . |
~ 04..Co.r'e--2: . - Eelétés the number of dissolvizd;lato.mslto the 'volume of-lsolutid‘ | Y
'04jCo;e-3 ' .| Uses the concept that atg'rﬁs_/;:;mbi.f_;e in definite numbers R
| 04-Cc;re'4 _ Predicts leftover atoms from nut ;n-d bolt models '
. 64-Core-5 | " | Tells how to find out if certain atoms are used up during a chemical réa’ctio’n
; 104-Core-6 ' Ind.ix_:atés w‘hi'ch variable is to be controlled in a described procedure

04-(.:o\re-7' ' Suggests ho:;v to tell if certain atoms are used up in a gas—broducing reaction
O4-¢ore-8 | o ) Uses the rule of définite (;ombining nubmbers(ratios). , e .
04-Cere9 - | _ Defines the.ter'm compound ' g

| 04-C6_re-10 Recogniies.t'he makeup:,";)f compounds
.04-Core-11 -, Jﬁdges the grounds~ for.rejectinvg ;Ifernatives toé rﬁodel . q

' 04-Core-12  ° ' -R.ecognize‘s a descriptioq of matter that contains iny one kind qf aﬁorﬁ
04-Core-13 ' Selects the char.ac.tepristics of__s;c'Le_n'gific rﬁodels: R
0’4:Core-14- 'Recog.n‘izes'the I_imitatiq\s.c_).f mddel a-cce'ptancé T A [ '?:-

04;Core-'15 ’ Recognizes thé reason-for.basing cgnclusio,ns on many cases i
04-Core-16  * Selects com'pdnents of a chemi.cal systéem . ..

| - . ‘ — _ _

04-Core-17 | Selects subsystems of systems _ | ‘ ¢ .
04gCoré-18 - Uses 5.therm6rhet__e_r, ;ollowing accepted procedure

A1 LI g
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) v applies
B Y - . &
Q v applies
v applies
« 1 Q v generates
v applies.
. Q 'V classifies
applies
Pl |T |v applies
Vv recalls
Q VA classifies
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v applies
Q /1' classifies
: Q- v recalls )
Q 3 RVA applies
v applies -
Q V| classifies
Q- . V4 classifies
.M 0 T |V . manipulates’
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Objective Number | Objective Describtion _ v
-

64-.Core-19 g States the rule 6f the combination of atoms in definite numb(;rs .(ratios)
04-Core-20 - | Uses ISCS materials to measure mass

04—C6re-21 g Cites evidence of chemical reactions in experiments

04-Core-22 Recognizes from descriptions when a chemical reaction has occqr_re;i ‘
04-Core-23 States the meaning of the symbol A .

0_4—Core-24 Recognizes why the amounts of a product are the same in several trials
04-Core-25 ASta'tes a test for unreécted particles in a heat-releasing reaction

04-Core-26 Recognizes that elements in compounds-are combined in definite numbers (ratios)
04-Core-27 Calculates the numbgr of atoms in é formula with a coefficient

04-Core-28 Tells .what happens to paﬁicles during a reactidr’n -
.04-Core-29 Ex'plair}5 fhe relatié_nship betweén thé elements in the react_ants and the products
04-Ex.c 7-1-1 Judges extrapotated values of various ranges bey(;nd the range of the giveh data
“04.-Exc.7~1-2 | Plots-data and draws best-fit lines Y |

-Exc 7-1-3 Selects graphs which show two variablé_s increasing together

04-kxc 7-1-4 Seleét%’gﬁphs showing only one .variable remaining constant

M—E&c 7-1-5 Ext\rzllpolates and interpolates from a graph’

04-.Ev\c 7-2-1 (Lis.ts soluti9ris-in order of concentration

04-Exc 7-2-2 Calculates the céhcentration of a solution in gr‘af‘ns per milliliter

¢ -

- » ~ .
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v applies .
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Q v | applies
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v i applies
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\ Vv applies o
v applies
Vv applies .Y\
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Q v classifies
Q vl o classifies
Q N4 applies
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Objective Number

Objective De_scri|l)tion

04-Exc 7-2-3

Calculates the weight of a solute in a sample of a solution

0‘/1-Exc 8-141

Handles-a thermometer, using the accepted procedure

4

04-Exc 8-2-1

P

Names a-method for recoveriag an unseen product

04-Exc 8-3-1

.Recognizes the product of a reaction involving an atom team

01-Core-24 thru 28R

(Student’s responsibilities)

r

X

Names the reactants and products in a chemical equation

o -

02-Core-10R . -
02-80re-1 1R Writes a word equation for a chehical re;cftipns /
02-Core-17R Tells how to identify matter particles in an unknown s;ubstany[
03-Core-10R Selgs:ts thécorrect formula for a stated nut an(j bolt combination -
bS_;Cofe-MR Writes the formulas for the pin-buitéﬁl cor_nbinati~ons giygr_l
03-C<;re-1'8_.R Explaiﬁs why many substances but few élem_ents are known -
03:Core-23R ‘ " Decides Whethe_r' all parts of a solution contain a dissélved s'.ub..stance '
03-Core-26R - | States what happens to e;toms ina chemical'reac“tion

03-Core-27R Indicates whether atoms. are cr'ealted or destrpyed in chemical ~react'ions
..."03-Core-29R Recognizes the‘relations\hig <;‘f feactant-product masses

. 3

!

>

*
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Judges an assumption about the combination of given elements.

The student applies the concept that not every element combines with every ogher-
element. : :

Student Action: Dmagreemg with the stated position and stating the essence of the
concept. .

Performance Check A: Jaak observed the following tw reactlons
XK .+ L = 2K1 :
(element) (clement) (compound)

Cu + Cly > CuCly o : &
4element) (Llement) (compound)
He concluded that the elements potassium (K), iodine’ n, copper (Cu) and chlorme
(Ch do react, and therefore the following reactions will occur. ~
K+ Cu— KCu
Cu + 12 +Culs
Cly + 1 > 2CI1

12K+ ey~ 2kar | . - S

\ l “Do you agree or disagree with Jack’
: . Why? :

!

Remedtatton The stdtcment is made on the first pagé of (hapttr 7 that not every
kind of atom combines with every other kind of atom. (1) Check to see if the stu-

dent remembers that elements are made up of only one kind of atom. (2) Apply thc.\ A
_stdtcmunt quoted-above to clcmcnts

—

4

Relates thc fiumber of dissolved atoms to the vol’ume of sollhk-)_n.
The student upphes the concept that the ratio of the dtoms in two samples ofa §0-
lution is in the same I'dtl() as their volumes.

~ Student Action: Selecting the answer given by the formula:
specified volume of yf unknown
spcuflcd volume of known
A: ¢
B: d
C:a’

X known number of atoms = unknown number ot atoms

Performance Check A: George has a bottle of chloride solution. He puts 2 ml.of

the solution into a test tube and’ 10 ml of it into a beaker. There are 20 chloride

atoms in the 2 ml of solution in the test tube.” How many chloride atoms are in the

beaker?. ‘ )
"~ a. Youcan't tell.

b. 20

¢. 100

d. 200

L2000 .81

(¢}



-Remediation: (1) Questions 7- 7'ahd' 7-8 deal with this congcept. .(2) If the student
made a mjstake in his calculations, stnply have him redo them. - (3). If heJust doesn’t

understand, have him ‘try Excursion 7-2. (4) Also have him review Sglf-Evaluation,

7-13. v

Uses the consept thgt atoms combipe in definite numbers.

The student applies the law of definite composition (combining proportions) that
in compounds the atoms of different clements are combmed with each other m
definite numbers (ratios).

¥

Student Action: Res pondmg affirmatively and s ta{mt_,' that the predictions can be
made because the elements cormbine with each other in definite numbers :

.

Performance Check A ln tcsts Dan found that 4 particles of Laluum react with 8 '

parmlcs of chlorine, producing 4 particles of calcium chloride.

I. If"Dan is given 10 particles of calcium, can he prcdlct the numbcr of

partlclu. of chlorine needed to use up all the calcium parmleq’
2, Can he predict how many particles of calcium chlonde will bc produced’
- 3. BExplain your answers.

v

Remedlatlon (1) It’s back to the nuts and bolts ift a student is having-trouble with

thissone. (2) Let him use a set of them in attempting to answer this question. (3)
The nut and bolt model was first.tested in a chemicgl system m Activity 7-4. Direct
thc tuglcnt to this section of the text for review , -

3 £

«*

—T

Predicts leftover atoms from put and bolt mchls. - ' ' .
\ .

I'd

The student genergtes correct predictions from nut and bolt combinations of excess
rcactant atoms in a given reaction; ' . . ' '

. 4

1y

ettt
’

Student Action: Sclcatn_b those and only thosc uombmatlons wlmh correctly [)l'Ldl(,t
_excesses of the specified particles. .
A: aand b o '

- B: d : - T

C: bandc¢ ' '

L4 -

B

Performance Check A: Jack has.two solutions. One contains silver particles; and the
other contains chloride particles. Suppose cach'ml of the chloride solution contained
5 chloride particles, and cach ml of the silver solution contained S silver particles.
He mixes 10 ml of the solution containing silver particles \&ith 10 ml of the solution
containing chloride particles.  Select any of the combingtions below which would
cause you to predict that chloride particles would be left over. ) o

. ) ' i




- Remediation: (l) Provndt, tﬁc studcnt anth nuts and bdlts and tel him to u)mbmc
. thcm as suggested. (7) Have hnn review or redo Table 7-3. - _ L -

Chloride

1

A

Silver

"‘part.icle _

o

L . 3
Oy 28 o 4wt
LT 3 ra

.o,

v

Tells how "to find out if certain atoms are used.up during & chemical reaction.

R -4 . [}
.

" “The student applics the procedure for: determining whether or not the atoms of a,

specified reagent are used up in a two-reagent chemical .reaction as addm&, more of

“the othcr reagent and. lookmg for wndcncc of further reaction.. - . b

2 . -

Student Action: Responding th.lt hq.;Would ddd more of the reagent or reagents ‘
which does not contain- ain -t pdrtu.r& ‘being tested for. If more solid torms thc

dwms being ‘tested for were not used. up. e

A Add “mqre sodlum (.hloridc If no morc solid forms, thc lead pdrllclts

were used up. : .
B: Add more copper nitrate. lf no more selid, fornis, the sulfidc-- particles
were used up. ' . ’ .

C: "Add more zinc io_didj. “If no more s(-)hli forms; the sulfide particles were
used up., 1 :

A
R
. - . L I -
> . Y . et

n ° » .

Performance Check.A: A solution of sodium chloride is added toa solution,of lead

nitrate. The lead. and the chlorine atoms form a white solid, lead chloridu.' which
settles to the bettom. How could you find out if -all the lead pdrtlclﬁb in thc lead -

- nitrate solution*are used up?y °, - U . .

- .
. ’ -
‘ -8 N . R ‘

Rermediation; (I)Excursion 6-3 defines this procedﬁre. Activity 7-5 is an applieation .

of it. "Have the student review these two examples. (2) Check his answers to -

‘ ' questions 7211 and 7-12. (3) Have the student revmw Self- Lv.lluatlon 7-1 and explain-
" the. LOrrect answer, v . )
' ~ A ' -
E“i @ LA . . L4
" * A . R . . , . l‘ I .
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° T e

lndlutcs whicly vanablc is to. be,whtr&[kdyn a dcscrlbcd proccdurc

b

S 4 o .
The studeny lebsdlbs time as the varl.lble whosc varmjlonu must be controlled if the
specified ddta ate to be leld. >

oy ! ‘o

*

Student Action: Stating that time is i variable to be controlled.

Performance Check . A: In (‘haptcrﬁ you heateil the six test-tub

¢ yellow ‘
solidh in them: Then yoy were given the tollowing (\IFCLIIO‘I]S' R .
- Mcasurc in'millimeters. the height of the yellow solid fhat hasFormed . .
- in each tube. The ‘height of’the pile of solid indicates the amount of” o -t
v - })roduct formed. ‘The longer you wait to make the measurements, - . . -4
v he more the solid will settle. Therefore, do your measuring today. . R
‘ * And measure all the tubes as qunckly yct as carefully as.yoll can.
»What varmble do thege LlltCLllOl]S telf you must be controlled if the rcsults of your i :
) actnvnty age to be usctul’ ' . .' e
Remediation: (1) Check to see-if the student understands the meaning of the word R -
* wariable. 1f not, define or explain it forhim. (2 ) There is g,o‘od practice in |dentltym&, R AR

. -v@bles in the C thkup on page 47 and in [xc,urslon 4-1, L \

.o

T v

' S’uggcsts how to tellif ccrtuin atoms are used up ina gas-produ‘cing reaction.

-

- . hd

I‘hc student apphcs the procedure of adding more of thc‘l other reagent to deternnne
'lt,thc fmrtulus ot a rcagcnt were used up in a gas- produun;, chemical rL‘dLllOll

Student Actlon Responding that he would add more of the other rcag,cnt If more COre -

gas torms, the particles of the reagent bcmg thbkbd fot arc not used up.
A+ Add more HCL lt more gas is given of ' ®the w.nshmg hOdd partulcs are . _
not uged up. : : ' "

* -,

B: Add imore vinegar. 1f more gas is given off. the hicurbonutc of soda
. “particles are not used up.” : . _
\ C: Add mor¢ sour milk. [f more gas is given off, the baking soda particlés
' are not-used up. : A co

» i

- . .
[]

"Performance Check A:MHCL was added to a solution of washing soda solution: The
washjng sodg particles reacted, and bubbles of carBBon dioxide gas-were given off. How
eould .you find owt if there were any more unreacted washing spda pyrticles left? A

-
[}

. Remediation: (l) This question is asked in another wiry in question 6-36 where lca}i\—
nitrate and pomsspum iodide were being mixed. Have the student rethink this ques-
tion. (2). Excursion 0-3 is based on this idea of adding more of a reactant to see if

Athe pdl‘tlLlL’ are used up. (3) Review with*the student his mterpretations of the re-
sults of AbIlVlty 7-4, and Selt- lvalu‘mon 7-1, Whth are based on this idea. '

P ; Y T .




Uses the rule of dct‘inité'combining numbers (ratios).

Tife student applies the rule ofcombmmg, definlte numbers (ratlos) ~ when a~react¢mt
has been’ eX duiilbd by combining in a definite proportion, the reactmn stops.

Y4 of an 8 x 0 shu,t

fixed amount bf increase for reactant A
A: l Trials 4, S, and 6
2. Trials 1, 2, and 3

B’ 1. Trials § and 6
e w2 Trials 1, 2, 3, and 4
. . “C: 1. Trials 1 and 2 '
y. . 2.“'I'rizils 3, 4.5, and-6
‘ Performancg Check A: Julu comhmcd lead and sulfuric dle in the tollowm;:, re-
, action, Her data for'six trials appear in the table below. -
Pb + H,3S04~PbSO4 + Hs '
(lead) (su_lfuric (lead “ (hydrogen)
acid) sulfate) *
: ¥ o
W e __L — S
IRIAE- | AMT. OF Pb AMl Of H5>S04 | AMT. OF PbSOy4 - .
. (in g) (inmh)’ (in g) 6
A B S e 5
1 | 28 . ] 1.5 8"
> > 28 3.0 £ 4
. K 28 4] g
_ & 2
' 4 4 28 5.0 S .
S 5 28 5.0 .
". R - ' L
0 0 28 o 50, 0 " -4
1 N - - \\ T ' Grams of Pb ™
. \ . .

Study the table, and answer the following questions.

.

of g ;,raph paper and plot the data on a grid like the one shown.

l. In whuh trialsis there an excess of Pb?
2. In which trials is there an excess of 112504? '

Speclal Preparations: You should thL grdph paper rcady ~ cach studcnt w1llnud
- or dppropmtely labeled reproductions of the grid below.

Student Action: Sclccting the cases-in which a reactant, B, is in excess as thdse in
which a fixed increase in the amount of reactant A produces a_proportional cha
+in thc amount of product and those cases in which reactant A is in excess as thosc
which the proportlonal difference in thc amount of the’ produu is not observed far d

If'it will help you g,c .1 picce



<6-3. (3) Another

3

Remediation: (1) Review the student’s use of graphing. The use of a graph'to'solve

this type of problgm is covered in the response to question 7-15. (2) Check to see
if the student unde&stands what is meant By leftovers. If not,.refer him 'to Excursion

ifficulty may result from the use of the SO4 particle. Explgin
that this team of atoms acts much like a- single atom in that it aften combinesin a
selective manner and does not combm! with all kinds of atoms (see Excutsion 8-3).

Defines the term compoung: . i -

The student recalls the deﬁnmon that a compound is a substance which is composed
of more-than one one kind of atom: combmcd in definite numbers.

»

Student Action: W.riting the effect of that-defir{ition of-combound.

: Performance Check A: Write a definition of compound as it is ueed in tge tollowmg

bentence Copper sulfate (CuSO4) is a compound

» At

Remedlatlon (1) Have' the student check hlS angwers to Self:- Evaluations 7 3 and

7-8 to establish the notion of compounds as combinations of elements.. (2) Rdfer

- found.

the student to the boxes at the bottom of page 104 and page 127 to establish
notion of combinations in definite numbers (ratios). (3) A drill can be prepar
listing atoms, elentents, and compounds for the student to identify. Place the a
swers upside down at the bottbm of thc -page or tell hlm where the avacrs can be

?

A

o

T
i

Recognizes the makeup of compounds.
The student classifies the individual symbols used in a diagram of a compound as
representing the elements which make up compounds.

) |

Student Action: Responding either “clcmcnt” or ‘_‘a_{_om.'" v .

Performance Check A: Each of the two combinations below rcprcscnts a dmcrmt
compound. : :

If the dldgmms above represent compounds, what docs each symbol in the box

below represent? . @ .
¢ K G B r




Remaediation: (l) Have the student review the blue shaded box on page IO4 (2)
This is a variatioa of the nut and bolt idea. You might suggest that the studept think
“of these items as nuts and bolts. Have him look .at Figure 7-1, page 88. If the nut

and *bolt atoms singly represent elementq, be sure he sees that ‘the-nut-bolt combi-’
+ nfitions represent compounds. (3) Have the student ex,plam his answers to Self-

. > _ hvaluaubns73and_7 8. - e I AN N
Yo ~ ] < ; - .. - I - 7 : -
: Judges the grounds for njmtmg altematwes toa model r .
. tv . " s e * o .
The studcnt ap‘bhes the concept that there gan ‘be more than one.mogel for a set of
R °observat10ns : Nt SN ) -
Or . Student Action: Dlsagreemg wﬁh the action taken and’ s tatmg the essencq Qf the

Loneept : » Lo
. & Cem
Performance Check A, Alice developed a model that explained all the observations
" involving gravity in terms of a particle, which she called a grqviton. When_ three
. other students brought Alice their models,- which they said also explained all obser-
« vations involving gravity, Alice refused to reviéw them. She remarked, “Your models .
. can’t be good. They are diferert from mince, and -everybody kiows mine works.”
I. Do you agree wit -’{?ﬁcc’s reason for not lookig"g at the other models? -
2. Explain your answers - - ) . ‘. - B

(

Remedlatlon. '(I) The student may have mlxscd this point. It has not becen flatly
statcd only implied by the 1SCS pdrtule model in the last section of Chapter 7,
pages 104 and 105.” (2))lf, he has not done Excursion 1-1, refer him to if now.

- A= = - “ . . . q (
( Rccognizes a description of mattcr that contains only one kind of atom.

The student elassmes mdttcr wlneh is eomposed pf one Kﬂd\only one type of at&n
-, as gh clcment R -

Ore Student Action: Stating that the fniitcrial in 'question is an element.

] 2 ‘Performanceﬁhock.A Supposc Iggy has become so smatl that he can walk between

atorhs in -a material. lggy is lo&t inside a_chuhk of material beeauae all the atoms . -~
look exaetly alike. What sort of a mdtenal is lggy lost in? .
Remediation: (l)Havedthe student revigw Self-Evaluation 7-7. (2) This idea is based
on information on page 59. It is restated on pages 104, 105, and 127.

i

Selects the charact'aristics of scientific models. . _ .
: ' »

The student recalls the eoncept that the models which scientists use are better de-
. scribed as useful than as correct.

oe ., o

Y




_'
1

Studen‘t Actlon eleutmg the statement that agrees w1th the con;ie'pt above.
- A d : . S
B oa I
C:v -
.Performance Check A: Write the lcttcr of the best statement below about thc models
that scientists use. . . . :
. a. A model is thrown out when it does not predu,t or explain a new obser-
."vation because it has been shown.to be incorrect er'incomplete.
. b.-Models used by scientists provide only right answers.-
¢. The models used_by scientists stdte what actually happens in nature and
are therefore correct. . :
d. It is ‘not known if the models used by scientists are correct but they are
,  used because they lielp explain and predict observations.

Remedlatton (1 Thlb concept is repeated throughout the Level ll program and
given emphasis from time to time, as on pages 104 and 105. (2) Have the student do
or review Excursion 1-1.+(3) Have the student compare his answer to Self-Evaluation
7-12 with the answer options for the check. 0 o

Recognizes the limitation.«i of model acceptance. ’
The student applies thu voncept that acceptance oi a modcl imples only that |t ex-
plains most observations made to date.

Student Action: Sclocting the entey involving the explanation of observations.
‘ CALd - _ . .
B: a ' '
, Gic
Performance Check A: Suppose that all scientists were to accept a particle model
‘for sound. This would mean that - o
- a. scientists had direct proof that sound exists as particles.
~ b. atlcast the best scientists have seen sound particles.
. ~¢. sound is exactly like-natter particles,
d. thinking about sound as though it is made up of tiny particles had ex-
plained most of the observations made to that date.
¢. no other model could explain the observations made to that date.”

Remediation: (1) This idea is runtorwd in pearly all chapters. ‘IRé. best sinQ‘le re-
medial reference is Excursion 1-1. 12) Thigjidea is repeated and illustrated on the
last page of Chapter.7. . : :

e

ore

14

ay

Recognizes the reason for basing conclusions on many cases.

The student applics the concept that a single case often does not give suthucnt evi-
dence upon which to base a conclusion.

.

ks

‘ 88_ \




q . A : 4 .. ' . . A . .
) . .. : Y “

. ' .o Student Action: Resgondmg to the effect that a single case often does not glve

Ore enough evidence upon which to base d conclusnon O

Performance Check A: ln/\y(ilg text you were asked whether atoms combine with
‘each other in definite humbers. You said yes after expenmentmg with lead iodide
(Pbl,). Then,-instead of being asked a different question, you were asked to answer
the same question working with copper sulfate (CuSO4) and zinc (Zn). Why was 1t
necessary to answer the question more than once?

.

Remediation: This is an application of the story of Harry ‘the. fishermar, described
on page 107. This idea of the need for more than one test is alluded to in"the last -
paragraph of page 108 and the first paragraph of page 109.

~

_ ‘ . Selects components of a chemical system. ' : '
The student classifies mleldudl elements or compounds- of the reaction as compo-
nents. o

COre Student Action: Selcctmg the individual compounds or elcments hsted
., Ardande
: B: cande
: C: bandd

Performance Check A:

SYSTEM

'zﬁlc + hydrochloric acid® - zinc chloride + hydrogen1
(metal) (colorless solution) (colorless solution) (colorless gas)
List the letters of any-of the following which represent a component of the above
system. - - -~
‘ a. zinc + hydrochloric acid
b. zinc + hydrochloric acid = zinc chlgride + hydr()gen
¢. zinc + hydrochloric acid — hydrogu\
) : o -~ . d. zinc chloride
¢. zinc
Remediation: ¢1) lt the student selects one of the subsystems because of the stated
f ) definition that a component is a part of a system, review page J 08 witht him, stresdlng
" that a component is a single part of the system. (2) Have the student explain Self-
Evaluation 8-4c. (3) Have him do an alterpate check. '

Selects subsystems of systems. ¢

The student classifies as 4 subsystem a group of components r a part of a system

being isolated for study. 3 )\




* ’

_ “Student Action: Selcctmg\ least two of the three groups of mteracthg compo- i
* nents whxch are less than the whole system.

Ala, ¢, d,
B::a,c, e )
C: b,d,e , :
1 o . B . '
Performance Check A: - Ty
: X . . . . ) .
< SYSTEM
r . A . - - . . . g |
sodium sulfide - +silver nitrate - = sodium nitrate +silver sultide  »

(colorless solution) (colorless solution) ~ (colorless éolution) (black solid)
List the letters of any of the following which represcnt subsystems of the above
system. 4 _ _ K
a. silver + sulfide = silver sulfide o
sodium ’ . {
sodium sulfidg #silver nitrate’ '
sodium nltrdie +'silver sulfide
sodlum sulhde + silver nitrate = sodium nitrate + silver sulfide

i

(¢4

_’

Remediation: (1) This idea of systems and subsystems is a natural carry over frém
Level 1 where-it-is a major theme of the course. The Level 11 student is mtrodt/cul
to the idea on page 108, which should give wough information to teach the concept.
(2) Have the student review and explain the answers to Self-Evaluation 8-4b. (3) Let
the student do an alternate performance check with an open book.

—n 'y

Uses a thermometer, following accepted procedure,

The' studuu mdnipulates thc thermometer, using thc fi)llowing .uuptcd proudurc

the bcakcr. (2) waits for the fluid in the tl]umomcmr to dd_lust. (3) puts his cye level N . |
with the top of the fluid when taking a reading, and (4) reads the temperature with -
the bulb of the thermometer submerged.
Regular Supplies: | alcohol burnér I Celsius thermometer - ] 8
I 250-ml beaker I burner support stand '
' ' water . '
Student Action:. ’crtormmg all four of the spu)ilcd ~operations and ¥ clgortlng the * T LT s
tcmpemturcs to within 1°C of the values read by an” observer. «
Performance Check A: Get the, followmg equipiment: : ‘ . i
- | alcohol burner P . ' .
. | 250-ml beaker ' ) :
} Celsius thermometer

o I burner support stand .
\ 150 ml of water

: ) .




Get your teacher or an appointed observer to watch you. "Use the burner to heat the
. 150 ml of watur While the .water is heating, mcasure dnd record its temperature
. chry mmute for three minutes. '

Remediation (1) lhu student who-misses this should review the (‘hwkup on pdge g
116, (2) buggcst that hu do or review Excursion 8- I

5

States the rule of the combination of atoms in definite numbers (ratios).

LJ The student applies the rule that atoms combine in definite numbers (ratios). ! _
4 Student Action: Indicating that he agrees with the concept that atoms cdmbine in
definite numbers (ratios) and stating as a reason that atoms combine in definite num-

' bers (ratios). -
_ A Agree with Bill
o - B: Agree with Tom

C: Agree with Debbie

Performance Check A: Bill found in a reaction that for every atom of calcium, (Ca),
two atoms of iodine (1) were used. He decided that one atom of Ca always combines
o with two atoms of . But Sue said that {he number of T atoms that combine with an
) atom of Ca would be different if Bill had started with dlllcrcnl amounts of Caangd L.
ﬁ : - , l Do you agree with Bill or Sue? .
T . : 2. Why?

Remediation: (1) The student can be referred both to Table 7-7 and to Table 8-1.
(2) Ask whether the coneept involved in this check™is the procedure of holding the
amount of one substance constant and varying the amounts of the other. What ef-
fect did this procedure produce in the tables? Why? . e

‘

. Uses ISCS materials to measure mass. o C
. 1]
The student nmmpul ites the given materials according to the procedure in which he
(1) places approximately equal amounts of paper in both balance pans, (2) zeros the

lmlangc (3) placey the X-gram mass on the paper in onv pan, (4) adds small amounts
of the solid ¢ the paper in the pan until the pointer is at the zero position, and
(5) removes the papers and gram masses. - ' :
. v
20 - Regular Supplies:. paper l ~ splints .

a set of masses (grums‘) d(’)llbl&p;lﬁ"b’ﬁlﬂﬂt‘t‘ B

s Special Preparation: Place any mcxpcnslvc and readily available granular material
»such as salt, sugar, or lmk.m;, powder in a bottle labeled 04-Core-20. Since contami-

nation is not a problem in this instance you may ruturn tln students’ samples to bot-

' ., tle 04-Core-20. .

. . . 'y
' - »
' . .

o L . .'-4,". ¢ . 4 91
. e : . - N . .'f, ‘



Performance Check A: Ask the teacher to watch you do-this performanee check.
Get bottle 04-Core-20 and weigh out 3 z,rams of the white sohd You may use'any
equipment you néed. .

-

'Remediation': (1) Refer the student to Excursion 2-1 which teaches handling and - T
zeroing the balance. (2) The usc of paper and splints to protect the pgns and sim-
plify the transfer of the measured substances is described in Activities 8-9 through

8-11. .

.' . “ . - . . . ¢ '. v - ~
Cntescvndence of chemical reactions in experiments. -~ . : o - s
The student dppllcs tlu concept, thdt obserdele changes are evidence that a chemical 4

reaction has taken place.

Regular Supplies: 5 stirring rods 5 test ltubes ' Ore

- 8 dropper bottles
Special Preparatidns Place dropper bpttles of each of the following s.olutions, desig- 2 ]
nated by the accompanying letters, in box 04-Core-21. You can use solutions mixed v :

according to recipes on pages T 26 thraugh T 30 of thc Tcachcr s Edition of Probing U

" the Natural World/2. ” - / -
. A 3.0MHClL(p. T2 - ' :
B. water - _ _ © |
-C. vinegar - _ /

D. t.OM NaCl(p. T29) o _ R A

E. NaHCOj3 (3 tsp/100 ce¥(baking soda, local supply) : '

I, 3.0M NaOH (p. T 29)

G. 1.OM CuSOy4 (p. T 27) : _ .

H. 0.1 M Bd(l') (p. T20) . . T ’ T
Student Action: l ndicating that a reaction has occurred when two solutlons are
mixed and (1) the temperature changes, (2) the color changes, (3) a gas is relcased,
or (4) a precipitate is-formed and citing the observed evidence.

A: 1. (a) Yes, (b) The temperature changes. \ : S
2. Neo- o _ . ' '
(@) Yes, (b) A precipitate torms ’
.No
. (a) Yes, (h) A gas forms, .
No *
.(a) Yes, (b) The temperature dmngc .
.(a) Yes, (b) Aprecipitate forms. , _
(9) Yes, (D) A gas is released. ' _ , ) .
No - - ) _ £ B o

.Noi '
No
(a) Yas, (b) wis released.
. (a1),Yes, (b) A preclpitate forms. _
. (a) Y¢s, (b) The temperature changes. , T

m.bqu—'w.h'wt.)—’.h.h'w

Q ' _"c.w
. . .




Performance Check A: In box 04-Core-21 you will find eight solutions labeled "A'
~ through H. Get five test tubes and any "equipment you need.. Mix the solutnons‘

shown in the table below. For each numbcred mixture, tell ' PO
“ ' - (a) whether or not a rcaction takes*place and : o

. _(b)if there is a reaction, state the evidence forit. o \
’ . S
{ MIXTURE V. DROPPER + % DROPPER| o
i | A F a |
: 2 C A - "
: 3 G H. - ki
) 4 H B | | o

Remediation: (1) Refer the student to Excursion 6-2 which deals with recognizing
reactions.  If you feel that a student has been asked to do too many excursions, have
_him review the following as nceded: Activity 1-2 for gas formation, Activities 4-7
through 4-9 .about color change, Activity 7-3 which relates to perception formation,
and Activity 8-13 on temperature change. (3) Have the student review Self-
Evaluation 8-1, ' )

Cid

Recognizes from descriptions when a chemical reaction has oceurred, -
e -
" N :
4 The student applies the rule that a chemical reaction has oceurred when two’of more
substances are mixed and at least one of the tollowmg occurs: (1) the temperature |

< Ore changcs. (2) the color Lh.mgcx (3) a gas is formed, or (4) a precipitate is formed.

Student Action: Stating in cach case whether or not a reaction has occurrcd and
: ! : ! citing one or more of- ¢ of the characteristic changes as evidence of a reaction, '

A: 1. (a) Yes, (b) The temperature changes, and a solid is formed.
. (@) Yes, (b) The temperature changes.

. (a) Yes. (b) A gag is formed.

. No chemical readtion occurred.

. (@) Yes, (b) The femperature changes. .
“(a) Yes, (b) A precipitate is formed, and the color changes.
. No ¢hemical reaction occurred.

(). Yes, (b) A gas is formed.

. (a) Yes, (b) The temperatue changes, and a solid is tormed
. No chemical r\.lunon occurred.

. (a) Yes, (b) A gas is formed.

. (a) Yes, (b) The temperatbre changes.

w 9

St — bt — b

Performance Check A: For cach situation below: - o , ‘
(a) state whether or not a reaction has occurred and
" (b) if a reaction has oceurred, state the evidence of the reaction,

¢ - ’ g




-

Situation 1: Two colorless solutions are mixed. No color change is observed-in the
- resulting solution. The testtube gets hot, no gas is released, and a white sohd settles
" to the bottom of the beaker.” <
Situation 2: When clear, colorless solution X is added to colorless solutron Y, the
glass contamer in which they are mixed grow§‘very warm, no gas is released, the solu-
tion stays clear and colorless, and no odor is observed.
Situation 3: When hydrochloric acid is added to a colorless solution, bubbles form
and escape, no color change is observed, and no solid forms.
- Situation 4: Two white solids both form colorless solutions when they are dis-
solved in water. "When the two solutions are mixed, the resulting solution remains

* clear and colorless. No gas is given off and the temperature doesn’t change No .
solid settles to the bottom. -

Remediation: The student should know several evidences of a reaction at this poirtt. :
Refer him to the following activities as needed: (1) Activity 1-2 (gas bubbles pror
duced), (2) Activities 4-7 through 4-9 (color changes), (3) Activity 7-3 (precipitate
formation), (4) Activity 8-13 (terrwerature change).

Excursion 6-2, which is concerned with recognizing reactions, may be usetul to the

- student who missed this check. See also Self-Evaluation 8-1 and 8-6. - : : S v
Recognizes why the amounts of a product are the same in several trials. . . - '
The student applics thc concept that substances combine chemlcally in definite num-
bers (ratios). - _ o .

Student Aetlon Responding that the amount ot the product is the same in each W Ore
trial because the amount of thesimiting reactant is the same in each trial and reac- -
tants always combine in a definite number (ratio).. . ' : !3

Performance Check A: Examine the taiple below which shows the data collected in '
_threc trials. : :

e - — = : . +

TRIAL| MASS OF . MASSOF  MASSOF . o
3 RED REACTANT,| GREEN REACTANT | PRODUCT B o
i 2g . 95g 3g |

2 _ I_ 2g . ' 125¢ . 4 g

3 .28 : L I40g. _ | 3g-"*-h ) ‘

Cn Ty ,7 - . ®

‘ Notlce that in cich trial the amount of the green Teactant changcs Yet the product
is exactly 3 g in each case, Explam why, = T

Remediation: (1) (heck to see if the student’s proble}n is. mterpretmg the t\ble - ' ='
Try asking him where the product came from. Excursion 7-1 on interpreting graphs '
and the last three page.s of Chapter 7 havé the student interpret similar data so he

v
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may vexy well be familiar with the concept but not recognize it in tabular form.
- Perhaps the student.just needs practice in interpreting tables. (2) Aectivity 7-4 is

~ based on this objective. Review of this activity arid_the surrounding textual material

shouldhelp. (3) Activity 7-5 is a test of suspected leftovers. This is a crucial idea . - .
that is applied-to problems in Chapter 8. (4) The graph in Figure 8-5 of the Record

~ Book deals with a similar case of leftover atoms. Expect to invest some time inter-

preting that material with a student having difficulty; the idea may be elusive.

/

States the meaning of the symbol A. ‘
The student classifies the mcasurcment of A varzablé dsa measurunent of a chynge in.
thc variable. '
Student Action: tatmg a change in the specified vandblc
- . A: Change in helght : :
B: Change in mass
C: Change in'lcngth

Performance Check A: If h is the symboll used for hexght and you were dsked to
measure A h, thl would you measure? -

. .
Remediation: This is statud on pdgc 120 in the fifst and second Qragraphs The.

_dchmtnon of delta (B) is given thcre and if the student has not learned it, he should

do SO NOW. , . .

States a test for unrcacted particles in a hcamcasi_ng reaction,
.. . . *

The student applies the procedure of adding more of ‘the other reagent or reagents
and looking for: turther change i1 temperature to dctcrmmu whether the pdl’tl(,ll,b of
. a reagent were used up in a chemical reactnon that gdve ott heat.

Student Action: Responding that he would add more of the reagent not being tested
* for and if a turther temperature increase ruults thc particles tested for were not
used- up. " :
A: Add more hydrouhlonc dud (HCI) If the temperature increases, the lye

particles werenot used up. _ ' i o '

B: Add more drdm cleaner. lf the temperature increases, the sludge'particles

wefcé not used up. :

C: Add more vinegar. If the temperature increases, thc particles of milk of

magnesm were not used up : i E _ _ Lo ) v

Performance Check A: A solution of ly'c particles and hydrochloric acid (HCl) were
mixed.” The HCl and the lye particles reacted. The temperature of the reacting solu-

tions went up 5°C. How could you tcll if therc werc still lye particles that had not '_ o

reacted?

- . o

P
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Remediation: (1) Have the student look at the graph he drew on Figuie 8-S of his -

Record Book and ask him what would happen to the temperature if more zinc had
been. dd(lfa.d to trial 2 and to trial 5. (2) If he is still uncertam,.have him try adding
norg zinc to these jdk’b (3) If the student seems uncertain of the procedure-itself,
check his response to Self-Evaluation 7-1.

3

- ] . ) - - . . v - . ~ .
Recognizes that elements in<compounds are combmed in dchplte numbers (ratios).

-

g '
The student appllcs the concept th#t - when elcmcnts combine to torm a compound,
thcy combine in definite numbers (ratlos) e

Student Actaon Selecting only the sampk whow wbsampleb have identical -ratios Core

and stating that when elcments «cQmbine to form a compound they Lombmc in defi- 2 E )

nite numbers (ratios). o _ _

A; Beaker 3 : ‘ : i '

B: Beaker 2 - .- - N

C: Beaker | . ' e

. LA

Performance Check A:- Bart has three beakers labclcd l 2,and 3, each of which con;\
tains the elements zinc (Zn) and sulfur (S). He btlldled a sample from the top and -
thc bottom oi'eqch of the beakers. His data are shown irf the chart pelow.

’ BEAKER NUM BER | ATOMS OF Zn ATOMS OF S ’ ' )
CTaqop) - |10 | 200 ' R
| (bottom) v+ 100 - | 306_ . '
2 (top) 1 100 T s “
~ ‘ : 2 (b(_)ttom) _ : 100 . ) 00 P ’
3 (top) - 100 150 ) . ’
swowom T w0 ] s
X ich, if any, of the three beakers were zine and sulfur present as a P g .
~ single compoynd? " ) ' R o 4

2. How do you know?

. ¢ "

Remediation: (1) Have the student check and explain his answer to Self-Evaluation _
7-9:+ The explanation shouldl include this concept. (2) Review pages 126 and 127, _ \ iy
cspoually ponnts 5 and 6.0f the modd on page 127.

eml— hd -
L 2
0

Calculates the number of atoms in a formula with a coefficient, - .o R

The student appllcs the rule that"the numbu of atoms of an Llumnl (X) in a speci-
“fied number of units of a.formula (4X5Y) is the product ol the coefficient (4) of the

lormula and the subscript after the clement (7) .; Core ]




;
i )

-
Student Action:' Respondling with the product of the coefficignt of the formula and
the subscript after the element. .~ o ' '

A: 1.6,2.2 ' .o

B: 1.4,2.12 ’

C:1.2,2.6 : )

)

Performance Check A:: Study the equation below.

. 2AgNO3  +CuCly ~»Cu(NO3),  +2AgCl

. (silver nitrate) (copper chloride) (copper nitratg) (silver chloride)
1. How many atoms of oxygen (O) are present in the reactants?
2. How many chloride atoms (Cl) are present in theﬁprOducts?

Remediation: (1) Have tile student go back to page 68 and look at the notation. -

Then help him apply this system of-notation to chemicals. It may be fhat transferring
this notational idea to chemical formulas simply did not occur to him. (2) It may be
helpful for the student to substitute nuts and bolts for the components of the equa-

Y

-answers to questions 8-38 and 8-39.

tion in the performance check and try out the reaction. (3) Ask him to explain his

Tells what happens to particles duringa reacti(:)n.

The student applies the concept that in a chemical reaction the particles of the reac-
tants recombine to form different substances (the products). '

- | COre Student Action: Resg(;nding in effect that the particles of the reactants recombined

8

‘e [

into different substances (combinations).

Performance Check A:.Jack made a blue solution containing a compound composed

of “particles A and B. He then made.a colorless solution containing gecompound g

composed of particles C and D. When he mixed the two solutions, a green solution
and a white solid were formed. W-ha_t happened to the particles during the reactjion
to cause these changes? ' AP '

Remediation: (1) This idea is 'stated in the summary on 'paLge 127, but the evidence
for it is developed throughout Chapters.7 and 8. (2) The interpretation of Table

8-4is a good place to send the student for a review. A repeat of the activitiés leading -

up to Table 8-4 may be in order. (3) Excursion 8-2 makes the paint that two new
-substances can be formed in-ageaction. ‘o °

L

a1

.

o4

" Explains the relationshig between the elements in the reactants and the products.
’ 8 - ‘
. A ' . \ .
The\’studgnt agplies the rule that in ordinary chemical ,reactions, elements in the
products are the same as those ig the reactants. '

* Fd
_ Ore.swdent Action: Responding to the effect that the stated'reaction could not occur

A

29

4

because the elengents in the reactants and products are differént.

.
. . P -

. -




Performance Check A:
1. Isit possible for the follownqg reaction to occur?
2. Explain your answer. ‘ . .
Pb(NO3) + 2KI > PbC12 + 2N8N03
(lead mtratc) (potassium iodid¢) (lead chloride) ., (sodium nitrate)

Remediation: This is a tough question. Information from several places has to be
combined to arrive at this answer. (1) The student might feel that the substance was
present as a'reactant, but just overlooked. Explam that it is a ground rule that equa-
tions state all the reactants. (2) Give the student a short bglt with a hexagonal nut
on it, and a long bolt and a square nut on it. Have him write the formulas for-each
nut and bolt reaction and then recombine them and write the formulas for the new

combinations. Ask if the products look exactly like the reactants and whether any‘ :

new nuts or bolts (atoms) were introduced to the differences. (3) Ask him to explain
his answers to questions 8-38 and 8-39. (4) Ask why “copper atoms” would not have
been a good response to Self-Evaluation 7- l4 ST

' Judges extrapolated values of -various ranges beyond the range -of the given data.

The studernt apphcs the_coneept that extrapolated values which are cons1derably be-

yond the ranges ofplotted data are of questionable reliability because the relationship
between the variablgs mdy change over the wide range. >

Student Action: Indicating the extrapolated value farther from the plotted data to

be weaker because the chance that the relationship could d\angc is greater and stating

the efféct of the concept in explanation.
A: Where A = 10 grams
B: Where R = 14 grams |
C: Where A= 13 grans N

.

- Performance Check A: Siupposc that you were given the graph below and asked to

predict thc amount of Jproduct AB. 1ormcd when 5 gand 10 g of reactant A reacted.

with a set atnount of,B. B
1. Which, if either, of the two predlctcd values would you be less sure of?
. 2. Why?

. 14
- N0 . "§12
& 10 4+
£ ‘
-~ 8
<
6' L3
3]
D 4
a S
» 8 2 R _/
Q. M' . ‘ '
v ) 0‘ 2 4 ' 6 8 J0
. : REACTANT A (in grams)
. 4 o .




Remediation: This concept was well expressed in the last paragraph on pasge 433
where an extrapolation of Alice’s growth would make her 260 cm tall at age 28.

1 Plots data and draws best-fit lines. : _
A ' The studcn_t-a;')plics the process of plotting the data on a grid and drawing the best-
. fit lines. _ ‘ '
' XC Special Preparations: Have graph paper ready or, still better, have duplicated labeled
_ grids prepared for the students.” ' " -
» e - ' ) - | .
: _ Student Action: Plotting the points and drawing the lines in such a way that the
: - - graph shows the intersection of the two straight lines. '
12 ' 12
y A: 1 ‘ B: - n
10 10
9 9
8 8
7 7 . [
, ‘ § 6 E 6
b O5
4 4
3k 3
-
2 2
1 1
0 1 2 345 6 7 89 00 1 2 3 4.56 7 8 9
' Trials _ Trials
12 ' ;
C: n
10 A 2
9 - -
8 F
7
v
. 8BS
. Opg s
i ©
. 4
2 E
\ 1 -
. . .09 1 2 3 4586 7 89
S Jw Trials P b .
.l" ) - . RORRS ¥ ' J 9 _ ‘ ) i 2Ly
2 ' R ST . ) ¥ i hd
ik i, .




'

Performance Check A: Get a plecg of graph paper, label it like the grid below and

_plot the data. Draw in the best-fit lines for the data. _ ™

12
TR_‘IA.L g OF CaCl 11
I 32| 10
2 5.8 9
3 _ 93 8
4 10.6 . 7

5 10.8 £ 6 .
*+ 0 5

6 10.5

4
3
2
- |
0

1 23 45 6 7 8 9.
Trials !

.

Remediation: There are two probable difficulties for a student in responding to this
check. (1) The student may not understand how to estimate and plot fractions of
numbers. (2) Drawing a best-fit line may be a problem. _

Using larger graph paper with more lines may help solve the first problem:. The
idea of best fit was covered in Excursions 5 and 18 of the Level I text. If you can
get a copy of the Level T text, Excursions 4, 5, and 18 are good for teaching the idea
of graphing and Excursion 6 is of value in teaching how to estimate points between
whole numbers.

Selects graphs which show two variables increasing together.

The student Llassﬂies graphs whose lines rise from left to right as graphs showing the,.,
relationship between two variables that vary with one anbther.

Student Action: Selecting the graphs whose lines rise from left to ri%ht.
’ A aand f -

B: aandc ‘ ' ' _

,C: cande o - '

04
Exc
7-1
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¢ P . hnd

.-. ..I - | "_‘.._‘ll Z . o | .‘ - .. . - - .'

- - Performance Check A: List the letters of any graphs whnch tell you that when A in-
~ K : creases, B also increases. | g / iy
- Graph a ) ‘ Graph b ‘ ' : Gn%p), c
: 100 100 > 100} -
. y / \ .
/ CON r
L . ' / \
’/ ) \ B . - : : :
g | \
y N\ ~.
/ \
0 A 75 0 A 76 0 . A 76
: a;f Graph d ’ - Graph & . , - . Graph f /
g o . 100 | - 100 Ly
'J. . Py .
N 1 /7
~ 1 , e
. 1| N
B _ J B ' B -/
/ = -~ ’ ' “ | . . /
‘ ]
0 A % . 0 A 75 <0 A 75
~' .
L}
Bemedlation (1) One way to handle this problcm is to refer the student to Figure
' > on page 429 and to label the X axis “A” and the Y axis “B.” Ask such questions
o : as when John Smith was 120 cm tall, was he older than-when he was 100 cm tall, or
' whether B increases when H increases. (2) Once it looks like the student hag the -
hang of this idea, give him an alternate form of the check.
! 1 Selects gmphs showing only one le‘ldblt, remaining constant.: ’
. - -~ . - u
The studént classifies graphs with a straight line parallcl to one of the axes as graphs .«
in which one varmble remains constant while the othu varies. ‘

EXC ' Student Action: Selwtmg the graphs with lmes parallcl to one of thc axes. ¢
A: cand ¢ _ o . .
- . 7 B: bandd _ B 4 o \ :
' . R C:candf - _ J a o '

' . PerfOfmance Check A: List the Icttcrs of any graphs which’ show one variable which
stays the same while th ther mcrwsgs ©a ,

o A

o . . R .1(;1




pay cane) camn ey Ew eun SEy esw

75 A - 76 0

Graph f

100 Graph'd ' 100 Graph e 100
5 I : _ N _ l d

I
B . B : . | B

. | I

—
. | l .

0 A 75 0 7% 0

Remedlatlon (‘) Have the student examine Figure 2 on page 429 and ask if John
‘Smith’s height stayed the same between his twentieth and twenty-second birthdays.
If he answels yes, ask how he knows. The fact that the line is nearly flat should
make relating the graph in Figure 2 to the choice of the horizontal line graph in the
performance check rather easy. (2) Relating it to the vertical line graph in the check
may be more difficult. To help the student sec this, refer him to graph e in Perform-
ance Check A above and ask him to state what happens to A when B mc.reases from

0to'50 and from 50 to 100, He should see that such a graph means that one variable -

(B) increases, but there is no change in the other variable (A).

75
s
/
/
A
A 75

Extrapolates and interpolates from a graph. o

The student applies the procedures im'cslved in extrapolating and interpolating fromx

" a graph.

4

Student Action: Regbrting the value ordinates to within +1 g. - |
-~ .A:1.6g,2.10g,3.148,4.23. -
B:'1.2g,2.6¢,3.16g4.10g - v

C: I IOg,2 6g,3 20g,4.2¢g § \.

. Performance Check A: From the graph prcdlct how many g of product Y would be
“formed if

b

l.” 3 g of reactant A were used.
2. 5g of reactant A were used..
3. 7 g of reactant A were used.
4, 1 gof reactant A were used.

o4
Exc

/-1




.
PRODUCT Y (in grams) *

0o 2 4 6. 8 10
Y REACTANT A (in grams) . '

Remediation: (1) Extrapolation is involved in the interpretation of Figure S, page:
433, as directed by question 10-14. The risks of extrapolation are discussed in the
excursion and a student might miss this check because-he feels that he should not go
beyond the data. If that is the case, point out that extrapolation can be useful in
making predictions. (2) If the problem lies with the mechanics of extrapolating, re-
view the process of extending the line and reading the desired value on that line.

. Lists solutions in order of concentration. \ ' S
The student classifies solutions gccording to their concentration (the amount of

E , . solute per unit of solvent).
7 - _

XC | Student Actlon' Ordermg the samples so- that the number of grams of solute in-
y .. crcases and indicating ting the | more concentrated of a given two of the solutlons

A: 1.a,e.c,d b . . -4

B:

LS

C:

~

Performance Check A: J ack put 100 ml of water into each of the five beakers shown
o : below. Then in each beaker, he dissolved the dlfferent amounts of sugar shown,

a

. Starting with the ieast concentrated solution, list the letters of the beakers
of solutions in order of concentration, )
2. Which is the more concentrated solution, b or d?

¢




. ~ :
: : _ . .
L] . - Py . )
: . , , A : _ _ _

-Remediation: (1) Check to see if the student knows what is meant.by concentration.
The definition ts on page 436 in the next to last paragraph. (2) lf he does, have him
" review questjons 3 and 5, page 437 .

Calculates the concentration of a-solution in grams per milliliter.

.

The student applies the rulc for tmdmg conccntfatnons as dividing the weight of the
solute by the volume of the solution. '

-

v

Student Action: Stating the concentratnon in g/ml

A: 0.018g/ml _ N ¢ N
. B: 0.6 g/ml~ ' -
C: 0.6 glql .
_ 2
Performance Check A: A glass of ice tea contains 100 ml of water and tecaand 1.8 g .
ol sugar. What is the concentration of the sugar in the solutlon’ State your answer _ :
in g,rams per milliliter (g/ml). - _ ' x o ‘
B ' ‘ /f'.\ . - .
Remediation: (1) Refer the student to the two conclusions given under question 12, 4
page 439. (2) If this is unclear to him, have him repeat or review the first four
. activities and the associated questions. o . \
Calculates the weight of a solute in a sample of a solution. : -
The student applics the formula: ' . 4
g of solute in X _ X volume of solution _ y gof solute
volume of solution  total volume of solution in total solution EXC
Student Action: Reporting the number of grams of solute as determined by substl-
_tuting the values of the problem in the above equation. : -
A w grams :
B: #20grams i . St
C 40° grams . ’ o ¢

Performance Check A: Jim had a 500 ml bottle of maple syrup. The 500 ml of
syrup contained 100 g of dissolved maple sugar. Jim poured’50 ml of the syrup on 'S
his pancakes. How many grams of maple sugar did he pyt on his pancakes? '
| ‘ J
Remediation: (1) Have the student redo or review Activities 3 and 4 and questions
8 through 12 of Excursion 7-2. : F "

Handles a thermometer, using tljc accepted procedure. ) \

The student mampulatm the thermometer using the accepted procedure of (1) 4
placing the thermometer into the water but not touching the bottom of the beaker,’

(2) waiting for the fluid in the thermometer to adjust, (3}, ahgnmg his eye with the

fluid level in the thermometer when taking a reading, and (4) ruadmg the tempera-

r ture with thc bulb of the thermometer submerged.

ug 104



_ Get your teacher or an appomted observer to watch you. Measure and record the

Remediation: The student_ who misses this should review Excursion 8-1 D

) l» . -. | ._ -. ,. ‘ ': ) ‘ . -.
Regular Supplies: 1 Celsius'thermomem
' 1 250-ml beaker

water
\

Student Action: Perform ing the four specrﬁed operations and regortmg the temper-
ature to W1thm 1°C of the value read by an observer _ .

Performanoe Check A: Get the followmg equrpment , o : ‘.
1 250-ml beaker - . o Lo T
1 Celsius thermometer . o
water’ :

temperature of the water.

| S

- Performance Check A Willie performed the ‘following reactron by mixing two {éru-

_Names a method for recovering an unseen product.

The student dpphes the concept that unseen products are often drssolved ina solu-
tron and are recoverable by evaporatmg the solvent.

Student Action: Namiing the solution as contammg the other product and evapora- ‘
tion of the solvent as the way to get the product. - :

.

trons ‘
lead nitrate + calcrum chloride » leadatlon'de -
(solution) (solution) (solid)

Lead chloride 4s a white solid which forms and settles to the -bottom of the liquid.

Villie said there should be another product, calcium nitrate. .

1. If Willie is right, where is that product" :
2. How could you get it? ' N
Remedlatlon Point out to the studegt that a procedure for finding a dissolved
product is given in Activities 2-and 3 of this excursion.

[

.

Recognizes the product of a reaction involving an atom team. |

The student classifies the formula which contains the atom team intact as the only P
possible product of the reaction. :
: 2
Student Action: Selecting the formula containing the atom team intact.
A:d i : '
B: ¢
C: a




"

Performanoe Check A: Ammonium (NH ) is an atom team If ammomum hydrox-=

ide (NH 4OH) reacts with zinc chloride (ZnClz) whlch of the followmg would be a

. product of the reaction? _ S . '
~a NHjCl o, o - R .

NHQCI : ’ ] ' . ' oo N E e

NClI - S e

NHCI

cee o

\

Remediation: Review page 4.51‘-éspccially question 1.
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Excursions 9-1 thru 1-2 :' L o . 1 Sum.mary Table |
Objgctive Number Objective Dpscription o . o
lOS-Core-1_ ' : | States -the purpose ofr a cqntfol in an experimemt - . -
05-fC§ré-2 ' g ] Names a sample not treated by the experimental vari.aAbIe
0_5-Cbre-3 : : -Sta;e.s how revér‘s_ing béttery connec‘tilons affects ion flov.\vl'
. | 05-'.(.30re-4' . Exp.lains the lack of mdvement of }dns 'tOWard‘;éleétrodes in a solutign -+,
05-Core-5 : Re;:og'nizes a,-reason t;wat ru‘bbed objects att.ra;:t each other o
] OS-Coré-G ' : Names the particles in z; so[ution which "allow the .flow of el.ec_trlici'g\;‘
-05-C.ore-‘7 | Names the tWo ty.bes of’electrigal .charge. .
.;f;' | 05-Cbré-8_. | | States the re-a.ct'f'bn of like énd opposite charge§ to each ot.her_. '
+ 05-Core-9 M States the rule whiclh ex‘glz;ins the:chargés: on repelling objects B Qf '
1;' o 05-Co;e-10 - Names the char_gé on an objgct attrécted bY.andther ébjecft whose éﬁa\rge is kniiw;\
,_1 N . 06-Core-1 1. g Outlines a procedure to test i_he_rel.atiphship bf _éﬁarg:as on two o jects,
& OS-Qore-iz " | States the rule of tt;p'att.'ractfon or repulsion o‘f_‘ctjérégd QbieCts )
05-¢6re-13 i | ' Stateé and pérfo[rﬁs a test fc;).r the pr'eser{é.é:_of th_e sulfat-,e .i<'3n
| 65-C-ore-14 ,. - Sfates thé impgrtance of operational defi.nitions '
| o5:Core-15" - Indicates t:hé*meaning of d.iffe_ren't symbolsin a chemica’l. formula -
) ‘ o N | R S
' 05.‘Core-1:6 o Names the fo}ce‘)holding_métter toggthe; ‘ _ ‘
; T ‘ . —F— _ - T
‘06-Core-17 - Préicts ion cqmbinétipns S SR N
' | 05-C§re-18 { ' States why ions attract each ot’he'r' - | , ‘ f

‘t' Y - *
A . . / . N
. . . . . o d
. : .
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Objective Number - Objedtive Description . -_ : ‘ :

. N P — - Py r 4 ". - . * '7‘ — i

‘q ‘ X s 1 i E 3 .,
05-Core-19 “States the charge on the second' partiéle 'in a two-particle compou nd . .

' 05-Core-20 . - Selects a“reason for labellng mat&uals and recordm@u\ _
— - Wl N f N . ‘_
06-Core-21 , States whether scientists cohsuder models to be tentatwe or definite. . S

S e or o~
05-Core-22 I Recognize's‘the' basis on which "scien’tis.t's agcept statements . ' |

o ’ \\ T e ' - ) : s
'05-Core-23 States whether or rot ions are models = % )
' S — = v _ : . ™ s —
05-Exc 9-1-1 .Names the charge on a particle attracted to a rod of speciFe‘d cha.rg'e h
— - A e ,
05-Exc 10-1-1 é Stgtes' how the rate of evapgration affects crystal size . it
" 06-Exc 10-2-1 Exphins the mass change of submerged metal strips as a current flows through a solution

01-Care-24 thru 28R

(Student’s responsibilities)

02-Core-3R

—_

Decides whether a single test provides definite evidence

.

. ﬂ2fCore—6R v

Selects examples"of operational definitions

02-Core-16R

States why controls are used in experiments

03-Core-22R

States whether atoms-are created or destroyed in forming _solpt'ions

-
.

o
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l .

States the purpose of a control in an experiment. :
. v .
‘ A _ o
The student applies the¢ concept that a control is used to determine if it is the vari- ~
able «being investigated, rather than some other vanable which is most reldted to
the results observed.
Student Action: Responding that it is necessary to use the distilled water first and
then the copper sulfate (CuSO4) solution to show that it is the CuSO4 not the
water m the solution, that conducts clectricity. Y
Performance Check A: You did the activity diagramed below to find out if copper
sulfate (CuSOy) in solution would conduct electricity.” First you did the activity,
using listilled watcr Then you were asked to put CuSO into the water. Why
couldn’t you have skipped the step using only dlbtlllCd water and put a CuSO4 $O-
lution into. the beaker in the flrst place? . .

To charger

Distilled water

Remediaton: (1) “The student whor misscd this check may have had tro{lblc with
the same idea in Chapter 4, page 47. Have him repeat the Checkup. If necessary,
suggest that he do or repeat Excursion 4°1. (2) A student may suggest that the
reason for placing the clectrodes into the water is to remove impurities, which would
be agood proceduré. If so, ask him the question again telling him that the electrodes
are clean. 43) Review Se l:valuatlon 6-12 and 1ts answer as a situation analogou*s

. . to thebne presented in t qu(,stlon

).

-

- 05
Core

. Names a sample not 'treated by the experimcrital variable.,

The student clagsifics as a ‘control a samplc whloh is ‘treated in the same way as the .

¢ cxpcnmcntdl sample cxcept for thc vanable bemg tested.

N

Student ACthﬂ‘ Sdcctm_g the tcrm wmrol

B
C

-
E o
-3
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.

Performance Chaeck A: In an activity, you ‘were Ssked to find out if conperisult'ate
. (CuSOy) in a solution would cpnduct electricity. First you tested pure distilled
+water, as shown below. Then you were asked.to test a solution of CuSOy4 and
water. Which term below is used to describe something that is used in the way the
distilled water walpused in that activity? ' o
a. Reactant.
b.” Produgt -
¢. Element
-d. Control

®

Remediation; (1) This situation i$ slightly different frE_)m the examples of controls
presented before. In the previous cases,*the controls were run in parallel with the
Acxpcrimcntal variable. Here the control comes before the experimental variable is
manipulated. If that is not the difficulty, refer the student to the examples on page
47 and to-Excursion 4-1. (2) Review page 80 and the student’s response to Self-

Evaluation 6-12. Ask him whether heating the plain charcoal would still have becn -
a control situation if it had been done prior to heating the charcoal and yellow pow-

der. ' . ' . .

Oy

States how reversing battery connections affects ion flow.

The student applics the concept that ions of a given charge move toward an electrode
which is oppositely charged. :
Student Action: Responding that reversing the chargeggof thig rods (clectrodes) in
an ionic solution reverses the direction of ion flow. ’ »
Pefformance Check A: Jerry hooked up his apparatus as shown below. Rod A was
positive and attracted chloride ions. Rod B was negative and attracted zinc ions.
Jerry was called out of the room, so he disconnected the.rods. When he reconnected
the rods, he mixed up the leads. and B hCCElIl]CJ)OSitiV'c and A ncgatiyge. How would

sthis affect the ion flow in the solution? . '

To charger -

|

. Solution of zinc ions
~ .and chloride ions
et 112
. [ '




[ 4

Remediation: (1) If the s’t’udent missed this check, itscould be a clue that he is not
doing the activities. This check follows exactly the procedure of Activity 9-5. (2)
It may be that the student does not understand that the charger causes electricity
to flow in one direction or the other but not both at the same tlme " The flow of
electricity through this circuit should be explained to h1m :

Explai‘the lack of movement-gf ions toward efectrodes in'asolutioh. ,

The student applies the concept.that ions in solution move towards an,electrode
if, and only 1f the rod is charged (is part of an e}ectncal circuit).

.
Student Action: Responding negatively/and that there would be no motion because
the electrodes were uncharged (not connected). '

_Performance Check A Bill put two carbon rods into a copper sulfate '(CuSO4) SO-

lution, exactly as shown below. He wanted the copper (Cu) ions to move to cagpon
rod A. He left the equlpment in place overnight so that the copper ions would have

time to move \) :
. When Bill comes to school in the mornmg, will the copper idns have

moved to carbon rod A?
2. Explain your answer.

_ . . Solution of positive Cu ions
* and negative 804 fons

L8

Remediation: (1) This is an application of the idex developed in Activities 9-9,'9-10,

and 9-11. When the carbon rod was not connected to the circuit, no copper was
deposited on it. (2) Ask the ‘student to review those actnvmes and answer ,q-uﬁstxon
9-18 (3) Check Self-Evaluation 9- 4 and the response . .

N

Recognizes areason that rubbed objects attract each other. ° R

The Astu_dent applies ‘the princfpl_c that some objeéts can be givén oppositc'chargés

by rubbing them togethér.

» . . -

Student Action: Selecting the statement to”the effect that opposjte charges are

produced by rubbing the objccts togethcr !
A: ¢ ’
B: a - :
C: b

113
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Performance Check A: Select the phrase which best completes the following story.
A Kleenex tissue is not atttacted to a plastic comb. They are rubbed together. After
the rubbing, the tissue is attracted to the comb. The rubbing
’ a. produced the same charge on.both pbjects.
_ b. removed the charges so they would attract edch other.
c. caused the objects to be oppositely eharged.
» d. eitheraorb. o
Remediation: (1) This i$ a tricky check, as this concept is not flatly stated i the
" tgxt so far. Ask the student why the woolen cloth or the tissue papér used in Activ-/
ities 9-17 and 9-18-are to be placed some distance away from the strips. Suggest that N
he try it. (2) The adept student should be able fo get this idea if he thinks about it. .
Where did the rubbed -off charges go? .(3) A similar activity is described later on )
pages 167 and 168 and shown in Flgure 11-4, so don’t unnecessanl’y w(ste time on
remediation at thls point. . .o

Names the particles in a solution which allow the flow of elcc\jcity.

The student applies the concept that electricity will flow through a solution only
ifvions are present in the solution.

Student Action: Responding that ions arc present in the solutlon because electric- Core

ity s flowing and with the n the notion of the conccpt

('Performance Check A: ln tlw diagram, the equipment is operating properly. The
motor lifts the sinkers. . - .

1. What kind of particles does this tell ybu are in the solution? L o o s

2. Explain your answer. °

N - . 3 - . : u y . I
> o . ‘X [ 43 J _ " Solution

« ‘,.ﬁJ,

N
Y

: , LY . - ‘ e
L ) Battery charging apparatus _
' s A
‘ .
A
. b Motor
b : B
S . N ,
- Sinkers
- o —
—t———

‘Remediation: (1) Review the similar situation in Activitics 9-3 through 9-5, in which
a light bulb is used in place of the motor. (2) Ask the student to explain in terms of -
particles why the copper sulfate solution would conduct. elcdnuty, whereas the
water did fot. (3)‘Rcvlcw page 137. (4) Review Sqlf-bvaluatmn 10-6; :

; : - - -
. ) . . " N . » o . .

[ L. - o A 7 oot
. - . : . W . e o




Names the Vt'wo typehs of elect'rical charge. - -~

The student recalls positive and negative as the two types of electrical chafges.
. . v’ ’ ' ' .
Student Action: Stating the terms positive and negative: b

-

Perforrnance Check A: There are two types of elegtrical éharge. What are they?

Remedratlon Thrs is stated in the paragraph above flgure 9-1 on page 142 and in
the summary on page 143.

——

+ States the reaction of like and opposite charges to Q.ther.

The student recalls the rule that’ opposrtely charge;i objects attract and objects with
like charges rcpei cach other. .

Student Action: Responding that oppositely charged objects attract and ot)je_éts
with like charges repel each other. :

- Performance Check A: State the rule which tells what would occur when objects .

with like éhargcs or objects with oppgiite charges are brought near each other.

Remediation: (1) This statement occlrs in the paragraph below Figure 9-1 on-page
142, but the recall should also come from the activities with the vinyl and acetate
strips. * (2) See Self-Evaluations 10-3 and 10-4, which mvolve applications of this
principle.

- - ¢

States'the rule pvhich explains the charges on repelling objects.

The student applies the principle that objects with like charges repel. |
Student Action: Naming the charge
that objects with like charges repel each Sthdy
A: Positive (+) , o -
v B: Positive (+) . _ , o
C: Negative (-) . )

L

Performance ‘Check A: The sirlps ofalummum foil /the diaéram, below arc'répelliﬂg :

each othery Foil strip 2hasa positive charée
I. What is the charge on foil strip 1?
2. On what rule did-you base your answer? .

+

the objcct and-s stating the notion of the rule -




Remediation: (1), This rule is stated in the paragraph below Figure 9-1 6n page 142

and helps to explain some of the movements of the acetate and vinyl strips. (2) Have

the student repeat or review Activities 9-12 through 9-17 and, then read the perform-. .
" . ance check to him substituting‘vinyl or acetate strips for objects 1 and 2. - "

A

Names 'the charge on an object attrac'ted by another object whose charge is known.
‘ H

The student applies the rule that two opposrtely charged objects dttract each other.

Student Actlon Naming the unknown charge' as opposite to the known <harge. ‘ Ore
- A: " Negative (-) ‘. .
B: Negative (-) ’ . . ) ' .
C: Positive (+) B : ]O
’ .

Performance Check A; Rectangles | and 2 in the diagrant are strips of aluminum
foil which attract each other. Strlp 2 has a positive charge What is the charge on
strip 1? :

Remediation: (1) This 1s an apphcatron of the statement in the paragraph-betow - - -
Frgure 9-1 on page 142" The student should be able to take theinformation given-on
page 142 and apply it to this activity. (2) Activities 9-12 through 9-17 have several
examples of unlike charges attracting each other. ¢3) Have the student answer ques-
tion 9-27 in terms of positive arid negative charges.

L AL

wOutlines a procedure to test the relationship of charges on two ob'jectsf o - Y

The student applies the rule that unlike charges attract each other and like clrarges
répel each other. - :

Student Action: Resgondmg lhat to determine whether the chargeon two objeets
is the same. or different, 'ferent, either the two objects should be put near each other to ‘ste
L if they attract or ‘repel, or the two objects should be“brought near a slngle charged
object to see if they react the same of differently.

Performance Check A: A red and a blue balloon are each given a charge. How could = "~ S S
you find out if they have the’same or dlfferent krnds of. charges" L ) ' ]
' 'y ¢ b ’ . N . .
T e e . )
’ o v - ' . » Ty _ \ ) A '-' - ‘ ¥ . .



Remediation: '(J) Ask the student if the charges on the vinyl strips in Activities
-16 and 9-17 are alike. If the answer is yes, question what happened. (2) Then
transfer this information to the p&rformance check. 3

. States the rule of the attraction or repulsion of charged objects.

’
The student applies the concept. that-opposite charges attract

Student Actian: Stating that the ions will move toward the glectrode of opposrte ,
charge because opposite charges atttact. '
A: Toward _ , . L .
. B: Away from Gt . ' o s
C: Tquard o :
Performance Check A: Sue made a solution” which contained positive iron ions. = .
1.~If she put a positively charged rod and a negatively charged rod into the :
solution, would’ the iron ions move toward or away from the. negatively
 charged rod? . s
2. Why? \ o .
Remediation:’ (1) The concept is stated in clyes 2 and 5 on page 143: /\pplying the
concept, however, is a different 'mental operation from recalling it. (2) A similar
operation was done in Activity #-5, and a srmrlar situation is descrid¢d graphically in
Figure 10-5. . "b\

3 test tubes

" States and performs a test for tlte'pre'sence of the sulfate ien._

The student applies the rule that the presence of the sulfate fon (SO4j isshownby a -
cloudy white solid which forms when barium chloride (BaClz)'is added to a solution
in which it is present. '

Regular Supplles
sodiym sulfate (Na2804) solution (LM)
6 boftl’es

Special Preparations: Put.a solution of IM sodium sulfate (Na 50y) in bottles,l.
and 4. Fill bottles 2,3,5, and (1 wrth water. Put (ﬂl the bottles in a box labeled
05-C ore»l3 . .

~

Student Actlon ddmg bartum chlonde (Ba(‘lz) solution’ to_the solutlons and re-

- Bortmg the presence of ‘the sulfate ‘ion in those solutions in which a white solld

. forms. N, "
A: Botd¢ 1 |
- B: Bottlg 4 o e S , _
~ C: Bottk 4 L L oL L
\ il7 .
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Performance Chack A: Get bottles 1, 2,%&9‘, box 05-Core-13. Also get three - -
test subves. In separate test tubes, put ab ml of each sojution. Decide what you
need to do to’ find out if the sulfate jon is present in any of these solution Check
your plan with your teacher. If it'is all right to go on, gét what you need andtest the
solutions. Record the. bottle number of any solution which contains sulfate ions.
Remediation: (1) The paragraph abgve qﬂwn:m-n on page'149 is a good refer-
_ence for the student. (2) Have ti student check the operational definition for
sulfate that he wrote in questlo 10-11. (3) Review his response to Self-Evaluation

10-1.
- \T - i " _— .
States the importance of operational definitions. / o O I
' 7 . : e
The student appllc's the concept that an operatnonal definition states the way in’ _ g gy

Wthh we can determme the presence or absence of a substance

Stl.-’dm"‘\c“m*- 5@82@ din_g to the effect of the concept above. : ( :Or e

Performance Check A: You operationally defined the sulfate ion. What do such S
operational definitions of substances tell you? ' ' )

» ¢, '
Remediation: (l ) Refer the student to page 31 where operational definitions as used
in a-chemical context are discussed thoroughly. (2) The student may include inhis
answer that an operatlonal definition of a substance involves the notion of, “How
much,” as well as the notion of detectlon If so, accept his response, but have him
revnew pages 31 and- 149. :

lndicates the meaning of differentsymbols in a chemical formula. , ' . -
The student applies the convention that each different symbol in a formula indicates N :
a dlfferent element - '

Student Action: Responding’ negatively and s stating the number of elements indi- Core
cated by the formua. ) ,

< A ILNo, 2.2 : S

- B: ]. No, 2. 2 - : )

C: 1. No, 2. 2

»l’erformance Check A: You have worked with negatively charged sulfate (SO4) ions.
Y. Isthe-SOy ion composed of just 8ne element?
2. lf sO, what is 1t" If not, haqw many elements are. there in the 1on" . L_

Remedjatlon (r) Have the student review- Table 5-1 on pagc 60 and questnon S-1. o .
Q) If the sttident responds; with more-than two ‘elements, he ‘may be countingthe: = ,
- number’of atoms represented by the formula, whichi is four in B,and C and § in A

(3) You may illustrate the idea, usinga long bolt (sulfur) and four nuts (oxygen).

L R ) . Lo
Ty * v N
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*Names the force holding matter together.

.
.-
*

The student applies the cohcvept that matter is held‘together by electrical force. -

Student Action: Statrng that the atoms in the given compounds are held together by

electrncal force (attraetldn)

-

Performance Chegck Salt (NaCl) and potassnum 1od1de (KI) are compoundq

According to th model you are developing, what force holds the atoms in each of .

these compounds together‘i7

A

l?mediation: (1) This is stated in the paragraph below Figure 10-5 on page 155. It : y
tire mAjbr concept being developed throughout Chapters 9 and 10. (2) The critical . '
activities are 10-5 through 10-9 and the associated questions. .(3) Have the student

read pages 154 and 155. If absolutely necessary, have him review or even repeat
Activities 10-5 through 10-9. (4) See Self-Evaluation 10-5.

P

- ‘Based on your experience, prednet three pairs ot two ions. each that could combme to

Predicts ion combinations.

The student applies the eoncept_that opposite charges attract and like charges repel. .

- Student Action: Predicting combinations of only positive and negative ions. The . .
order of the ions in a combmatron is irrelevant here.. The + and - signs may or may :

not be-shown. ?

Possibilities (only three are necessary for an answer)

A: NaCl, NaBr, NaNO3, AgCl, AgNO3, AgBr, KNO3, KBr, KCl -
B: LiCl, LiBr, LiNO3, NaCl, NaBr, NaNO3, HCI, HBr, HNO; .
C: NaBr, NaCl, NaF, AgBr, AgCl, AgF LnBr LnCl LiF

- .

Performance Check A: Kevin found that the ions below had the charges shown. The
plus sign represents a pOQlthC charge, the minus sign a negatlve charge.
Ag'. CI, Br, Na¥, k¥, NOj3

form compounds.
P . N C

Remédiation: (1) Some students may already be able to fhake this application, but

. the question is going beyond the data., The notjon that particles with unlike charges

are-held together is summarized on page -154 z'm’d' predrctnohs'of recombination can

be Tnferred:from this. (2)If d student has not graspgyl this idea, it is very, likely that.
he will understand it after doing the activities of Chapter.10 which suggest a model*
_ for reeombmatnons (3 Another source of difficulty may be a failure to undetstand

the words ion and wmpound (4) Revnew hns answers to Self—b\’aluatlom 9-3 and -
10-8 _ . e

i

-7 B
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+ States wHy ions attract each other. '_
". The student applies the concept that only unlike charges‘attract

Student Action: Sele\t‘m/g only those ion pairs w1th unhke charges and s tatm_g that
- only unlike charges attract. _ )

‘A c,d
B: a,d .
C: ab - .
’ ¥ e ' T, - * PR
Performance Check A: _ . ' r - - :
: l. Select any pair m!y_airs'ofions below in which the paired ions will attract’ - "
eldcal.l OC?:? Na* KEY
" b CI,NO3 S + Positive |
.c. Nat NO'3 ' : 1 ion
i d cr, cu’™ - Negative
. State why you chose as you d1d on
. _ ;|
Remediation: (1) This idea is an- ex_tensnon of the idea that unlike chagges attract, \_7 ;
presented on page '154. (2) The student’s problem may just be that the concept is , _ %
being applied to a new situation. In these checks the oppositely eharged objects. are L
not particles and rods, as in the text so far, but are two-particles. If the student is : o '
not able to make this transfer, have him move into Chapter 11, where this idea is
developed further ~ -

States the charge on the second particle in a two-particle compound.

The student applies the concept that 0ppos1tely charged particles of matter attract

each other. . i -

Student Action: Naming the charge oppo 1te to the charge stated for the other ion’ Ore
in the compound and stating the fact that oppositely charged partlcles of matter :

attract cach other. _ _ . .

Performance Check A: Gaty dld some ltlvmes with a sohd yellow compound. He ,

“found that it contained calcium igns, Whlch have.a positive chdrge J;le found that -
the only other- thing the compound contamed was chromate particles. =~ T o " T
' . Name the kind of charge on the ‘chromate particles. ' ' T SR

2 Explain why you predrcted the charge you d1d :

| Remadlatlon (1) Don’t, remedxate at t}us time. Have the studentbegm Chapter 11, - - e
where this idea is expanded. (2) Reevaluate this objective after the next unit., . o g T
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Student Action: electmg the entry Wthh states that these pl‘aCthCS are helpful pro-

‘ ore cedures of mvestlgatlon ' _ _ _
20 g N.c. d‘ ) | ‘ : E - . .'”.\. | .

'Performahce Check A: In thlS course you have been asked many times to label test =~ .
tubes, vials, beakers, andsother materials. You have also been told-to write down
. your o‘ﬁservatlons immediately. The major reason for doing these thmgs is that
~ . a. students tend to forget..
' ' b. it’s helpful procedyre when investigating. -
. ¢. then you cannot make any mistakes.
o o - d. thisis saeme An hlStOl‘laﬂ would not be so careful

o, "~ Remediation: (1) This idea is not expressly stated but is implied thrbughout the
course.  (2) Ask the- student to get three vinyl strips, and call them A, B, and C.
~Shuffle them rapidly. Ask him which is strip A. Could a scientist identify strip A
any better thap he?. (3) Ask him to tell you how many milliliters of-solid formed -
when he mlxed 5 milliliters of K Special and 5 ml Pb Special? Tell him to
check page 95, Table 7- 5. (4) If the student selected the option involving the histor- '
ian, discuss the need of researchers in all disciplines to keep good notes to keep track_
“of who d1d what, where, and .when.

05 States whether scnentlsts consider models to be tentat1ve or deflmte B
The student. appﬁles the concept that scientists consnder their models and the ex-.

tentative terms and which includes the notion that scientists: eons1den models and
_their implications to be tentative. - . - e

planations based on them to be tentatlve : - :
y ~
Ore Student Action: Selecting the statement- about the quotation which is written.in"
2 ] % - : A:a

S B: ¢

C: d

Performance Check A: Textbooks 1 and 2 both explam what happens when electric- =
ity is passed through a copper sulfate solution. )

Book 1 says: - . L4
A particle model for matter assumes that ions of copper are very ujmy
ot Therefore, these matter particles could move about, and you wo

: see them. ’Thls modelis useful and inay be applied fo other substances -

SRR ., as long as 1t i$ supported by y3ur obserVatlons To apply it tQ other

" “substances you will need more data:. - o
. o . Book 2says: _ : S _
e " . « " The tiny cop[[)er and sultate ‘iohs move toward the 'charged ‘rods. -
: : . g - . ¢The_movement of the copper and sulfate ions proves that Lfferent—. RN T

- - ly eharged ions exnst in all matter and do move in solutions.

. . . . . . o
. R o . [ . BT : N . . . . i

. : . . . . ’
N LT ’ . - [
. et e ) .- .
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Select the answer below which correctly tells both ‘whi¢h book a s\crentrst would
" .probably prefer and'why he would prefer it. :
~a. Book 1, because it-says that expenmental results support models, but

.expenmenpngmust continue.” ‘ :

b. -Baok 2, because it states facts that you proved in tlass. . !
¢. Book 2/ because it states more facts than Book 1. o g
d. Book-1, because rt uses the word model. - I "
¢, Either book because they both t31k about the same thmg '

’

‘the year t at scientists rarely prove anything. lnstead they support ideas. (2) Ex»
-cursion, 1-1\is a good review if you remmd the student that an ion is an ided oy a
‘model far theparticles in solution. S e :

Y . R P v, e

Y . - 2

Recognizes the basis on which scientists aCCep_t statements.

’ ' ¥

~ The :student applres the concept that scientists: aecept statements when they dre
based on valrd experrmental evidence. S ’ o

.

Student Action:. Select‘ing the statement involving an e;(per'iment with a control
sample. 7 ’ L : :
LA d’ o
B: ¢ ) . »
C:b ' ' ' N o

Performance Chec& Assume that Dr. Lrllran Brarthwarte is a great suentrst who -
is respected and listened to by other scientists. ‘She says that virus X causes brain
damage m mice. Other scientists would au,ept the stdfement if Dr. Braithwaite --

a. put a stateyment about this into a textbook she is writing. . T

b. got three other great scientists to say that they belreve she is correct.

¢. produced a pure'strain of virus X. - . -

d. reported her experrments mvolvmg both some ice mfected with. v:rus X

and some which were not., s : .

Remedlatlon These ideas of how a scientist works are evident throughout the ¢ core

. of the program but are concentrated in Excursion flvl Have the student who missed

this check review Excursion 4-1. % ° ' “ >

. T
. i -
& s

G

. States whether or not ions are models. .

. The student applies the concepts that ions are models and ‘that models are useful
‘ways to explain obserVatrons rather than that they are known to be correct

Student:Action: ﬁelectmg the entry 1mplyi‘ng that ions are models useful for ex
plammg the ayjor of some. matter parlt,les '




Performance CheckA In. Chapter 10, you studxed the~behav10r of some matter -

particles in solutions, The-text discussed.a kind of matter partlcle called “an lon

S

- Which of the following statements best describesjons? ¢, N 4

e

a. Scientists have seen ions in solutlgns T O T R
“b:- All matteris made up of fons, " o o T aET L
€, Only the ion model can explafi the oﬁservatlons youtmade ER
"'d. The idea of an ion was thought up by ‘scientists to explam the behavior

-spme- matter parttcles AN Y oo '

[ R .. . . . .
Ty . . ST e

. .
2 . Ve ¢

e dederepding.
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Names the charge ona parttcle'attracted toa rod of %clﬁed charge

v

The student apphes the concept that opposltely charged obJects attract each other
Student Actlon ’Resgondmg that the- charge o the 1on 15 oppos1te that of the rod
- toward which it migrates, . - S EEE

A: Negative * " S - S

B: Positive ' T

C Négauve ) . . o - e .~~.‘_ : '... : 'u" R ) . ) "

Performance Check A Suppose you fell into a splutlon and shrank. If you shrank
to the sizé of matter particles, you eould ride “Tggy’s Ion Express 1t you want to
nde to ‘the town of Pos}tlve Rod, what would eyou be charged?

-
\

0 .

Remediatom: “Refer the student to'E'xcursion Ief, ST -

Remedlatlon (lY Refer the student back to pages 142 and 143 wheré the baslc o
~.ideas are presented (2) The notton of an “Ion Express is 1ntroduced in Excurstoh

05
101

States ho'w the rate of _evaporation affects cryst\l size. _ _ -i!!
2 - . - K
. The student applies the concept that the rate of crystdlllzatlon affects crystal size
" inversely. .~ ¢+ R
Student Action: I;lammg the beaker with the sma]ler crystals and tatmg that rapld
evaporation produces smaller crystals than slowér evaportatlon ; 3
A: Beaker B A S | ‘n
B: Beaker 2 B : ; '
C: Beakeg B

. {
s
v x o

ferent places in Mr. Taylor’s room. Later, Jang found the beakers. The solutions had
evuporated leaving crystals which looked like those in the diagrams'below:
i . Which of the solutlons had e\uporited faster"
2 Explam your answer. .

' &

A--‘_.
e
o

N

fey -

ﬁ

" Performance Gheck At ‘Bill left "beakers A and B of the same solution sit'ting‘m"dlf-" (.
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~ - Beaker A . 7 ¢ BeakerB T .. " T 7%t
: 4"‘-' C Bluecrystals ' " . Bluecrystals
= R , ) > ) fL _ ; .

o Remednatlorr' (1) This is an application of an mterpretatxon of the data asmecorded -
in the blue chart under gue,stlon 12 on pdge 465. (2) A qui’ck review.of these ideasis < = --.';'4 e :
_gtvenon page466 ! - : . . . e e

’
e, '3

o 'Expldms the mass. chdnge of submerged metdl strips .as a current ﬂows through q
solutlon ] - e . . .

oy .- .oy
Ce, , LN N ~

“

The s,tudent dpphes the concept thdt pdrtlcles move from one electrode to dnother as G

- .electmity ,ﬂoWs through the condmtmg solutloml _ ' T .'" RN XC . S
' R :\ P ‘.\. -.\ “‘ . ":-".._ ‘l.

'Student Action: Stdtmg and dlagramtng the essénce of the following two state-
ments: (1) some of -the atoms (or ions) of metal mlthe posmve strip separated. dnd
disappeared into the solution and- ¢2)-these jons (and perhdps some_ of: the -ions-:
,'Idlfeddy in-the solutron) moved to the’ negatlve strip and collected there forming .

whiskers. - o an : , . _ __ . S,
: Sample dnagram for A, B, and.C: | - I T . >
' . R i Support wires - . L C T
e « k- [Metal strip R C, o .
E I " . -y
. & : ’ » |
Yy , . +‘ N ¥ "
-:"'.' . A / ] ) N
) L Beaker i .
\ ‘ .
* A - ¥
oy T mom| faem) b S e |
T 1S 5 7Y G R RN
o ¥ Whiskers \ . e
: v oL "7 . . ) . .(' .
. L ton . lon: . ] ) :
.. ) -' (
¢ Co i B e v ' 73 . {
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Porformance Check A: ’ Open your textbook to Table I-oh page 472.

. L. +

e 3}'. - ' ;_ Steve filled in the table with the following data, working with a setup hke the one -
v k4 shown on page 473 but usmg silver metal strips and snlver nitrate sol,utnon )
. ‘ - | "NEGATIVE STRIP .; POSITIVE STRIP . +.| -
. I Initial pointer ¢OSition T ‘-5.3-cm~ o i 53cm -
N . 3. <
. Fmal pomter posxtlon \ 6.7 cm - P 4.1 cm 4 ’
> Change in posatlon down 1.4 cm up 0 8 cm
. s r . o~
: ‘ i ) Observations ~ * snlver crystals formmg : ] .
” ‘
n '.;',,_,1 On your answer sheet, tell how you explam the data above. Use a labcled dnagram to
T . nllustrate your answer, .
. v .
¢ Remedlation. (1) Check the student’s answer to questxon i1 on page 475 (2) lf lus
.. answer to question 11 is poor, review w1th him questlons 1 through 9, pagcs 473 -
: through 475 . . - . ot
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S 3
- .. Cheptérs1land12. . Performanca Check
| | | Excursions 1 11 _ﬂ{'mﬁ-;z-i oo - o ', - | _S"ummar\l!-'l'ab,l'e s
* Objective Nu_m\bei | .'Objective Descvrip;iqn
Oé;Cbre~1 S Tells what is to m;:d'ohe with use;_; réageﬁt§ | o S r. i ?‘;
66-Core-i2.' . .Selects the type ;f particle in-an elemeht tha'_,t.ls' not att_r'a.cted to'a charged electrode
- .‘()G-Core.B" SRR - Names the charge on an ion m_dving towa.rd'an e|ect’|'oﬂe wi;h’ a known cﬁarge
06-Core-4 .| Explains how rubbing produces a charge in neﬁtral objects ) . -
\ _06-Corg-§ . | States the relationship of charge§ on objects which'have beén rubbed_t;)gether
3 06-Core-6 ‘ Se‘lects a deséript_ion of the chafges on positively and negatively charged objects ;
e ’ 06..lCorg-7 ' . Expl.aihs hO.W Q;utral object‘sTbﬁécome chargéd then rubpgd togéther
p -66-Core-8 R Selects a des:ription‘ of the charges on a neutral 'objec't
cl bGLédre-Q | . Recognizeslt;lpe’s of charges that neutral ijeéts are ay’ttrﬁc‘ted ?o_ : Lo | K
'Q6-66re-1(; B Explains the actions of a neutrél and.a charged object. whi::h are prought tégether 2 ]
. i : N ' - - . e ‘ —
.(.)6-Cor'e~1"| . oo IlDépfines_ operationaliy neutrally - charged partic/e. ..of"_'a”' powder -~ €
06-Core-12 = Selects the properties used té |dent|fy ;u'bétanges as bveing ma;ie" of iéh::_.?i(dénti.cal atqf_qs,',,j
| I v'_elr'idgr;ti.clall_' m_oiecuk_as ; T '. _' | o o B
1 06-C<$‘re.1 3. ‘Sglécts possible breakdown products of'l.ajge mple(iules' ‘ | ]
- i - T WU M , - -
06-Core-14 | Relates ‘the att/ractiOn of‘.a‘ substance 10 a charged object to whether thehsu'_b'é'tance_\i§§f9nic-,,
1 | "or molecilar - o o _ ' ?
R - (’1)6-Cor;~15' - g State; a(\d_.expléihs what holds the neutrali atoms it a m;utral‘molécul'é t'ogeiher_ . | .
. *06-Core-16 - | States the teym. for substanc*;es composed -of sevé}al '"'élemélnts;' o Do i
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VAN .applies
. . - N T
a - classifies . v X
. L e — ~
. Q y RV . applies .
V. applies ' p
V! " applies ,
v v './ ] T " ‘L - : ‘5" \
Q V- classifies :
R |
R " | applies’ g '- .
¥ . \ , -
. Q RVAN & classifies |
L
Q y applies ‘o |
v/ | generates '
hi ’ : .
. generates
E 5 *
! <
' Q Vv | classifies .
Q- Vv | classifies- - ’
.. " '4.;\
v V- ~ applies *
N C ¢ L ?
Y Y ) 'x. . ¢ ) ' R »
o N v i applies
2 i )
. v * . r| I "
b Q v - classifies | _ L -
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Objective Nutﬁbbf

" Objective Description

oo

. ad

06-Core-17 |

L

Ok

" Recognizes-a description of an ion

i 2o N
< (~§ [
v, .

~ 06-Core-18

Selects correct descriptions of the charge prépertu“gs of mol

ecules

it

™

06-Core-19

Selects an assum'ption of the atomic model of matter

i

 06-Core-20 =«

Al .

Re’é’o'gryizes the continuous developmerit of scientific models

4 06-Core-21 : o

bY

Indicates what it means for sgientists to accept a model

06-Core22

&

.:.Se;leqts‘the reason scientists accept a model

08:Core-23 . -

)

Selects from a list barﬁcles havi

ng electrical charge

< "

; 06-G,bre-24

Recognizes'certain properties as charaéteristic of atoms or of ions
. AN

06-Core25 © .

- v

< Decides whether matter-is ionic or molecular on the basis of its reaction to charges -

\.

 States whethgr or not v-/‘iq_ter is an element and why

i

——

" 06-Exg 11-1-1

06-Exc 11-2-1

Judgeé the validity of a conc_lusion about a éharge, based o

n attraction to a ;‘single charged

Y 4

strip

06-Exc 11:3-1

| selects a graph whose slope agrees with ghe data

\

06-Exc 12-1-1

v

Selects the sketch showing.fhe- atoms com

v

bined according to their specif? co

mbining

W —

s
.

_ power

06-Exc'12-1:2

Draws an isomer from a given structu ral formula

06-Exc 1213

Recognizes the relationship betwee

n structural isomers and properties

—p—

01 -bt‘_)re-24 thru.28R

(Student’s respopsibili’fié!)w "

Vs

-

Ay

128
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b v applies
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Q v applies . - : ,.
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Q. 1 classifies
Q ’ classifies A —
Q classifies % _‘
° epe »
classifies ¢ : g
‘ { -
(4 - . .
- applies
Q classifies
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Q v | applies . )
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ot TaT gt
. A Lo . ’ o, [
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i v
Objective Number ' | ‘Objective Description . - P S e e
: ‘a : “ Lo T ) S L
03-Core-2R “States the term for substances made up of a single kind-of atom N e
.04-Core-10R _-Recagnizes the makeup of compolinds.~ ;. A
04-Core-14R " .. Recognizes-the.limitations of model acégptance w e i
= N 13 : .- - ’l “' N -T - . ‘ ‘I ., N . M < N
. 05-Core-1R" -, States the purpose.of a control in an experiment -
| 08-Core-14R | States the importance.of operational definitions . o .
05-Core-16R . - | Names the force holding matter together. - ' e . R _:5.;1\ :
"~ 05-Core-21R  ~ States whether scientists consider models, to be tentative.or definite .
" -.-- o . . . ] [N * i . 7 '.;'“7 ?
05-Core-23R | States whether or niot ions are models’ . YL '_ .
N - ) i '
v . . - . PR - " 4.5.
.8 . N T
AL
“ -
’ . -~ ~ v ) .
‘. ¢ .
—r - . -
< - : L . F e
- . . )
- 0 ."’ ; ’ - - .‘ . mastin
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 Tells what s to be done with used reagent

8.

;
[ TEPIPRER . ¥ ! 1ty
P .l

The student :applies. the rule for handling an excess. of reagents taken from stock . .
bottles. - C e e , L ‘. :

. Y

B R ’.. : . gy . v ' : T S B '-"-'...._r'-:"" R
" . C re Studen't Attion: Stating that unused reagents. are never put back into the _‘fééigen:tf"-:*‘i; .

bottles because they might be contaminated:or be put into the wrong bottle, thereby

T cOn@ami—f\ating_it. T e ,
. / IR " “Performance Check A: In Chagter | !_,.yqu.pﬁt'somé godium ‘c_hl'oi'idé'éoldtion-intba.
' .o beaker. You (hcﬁ tested it to see if it conducted electricity. When you finished, you
T put the solution into the “used’’jar. Why didn’t you just put.the solution back info -
2 S e the japit came from, since'you didn’t add-any other chemicals toit? -~ - - -~ .«

. f

.# - Remediation: ’( 1)*Ask the student if a1l equipnignt is absplutely clean ~ no.water

" spdts-on.glassware, never any chemical pqw‘def“oh desk tops, and so f.ort.h-.""‘(2)' Ask - ;

. | “\'a series of “what if*” questions aimed at possible chtamination.""-.

.

Selects thc.,typceof partiél@"ﬁ;a,n element that is not ‘a'ttrac_ted toa charged _elebtrbde[ .

t 2

R . . _'-.. ver ~ Lo __-\_r . .'. -‘\c/‘ .~ ' . o
The student glassifies as-atoms the particles of an-elément in a solution which.are not - /.

7 attracted to cither électrode. st S »

. . Student Action: Selecting the term atoms. -
- ‘. ¢ . . : o coe = o
. . ' .-h e B b N : " -. v

' “Performance Check A: Mike had a solution which confained particles of ari‘élement. -
He put a positively and a negatively charged rod into the solution. The partictes of
5 the clerhent were not attractcﬁ to either of the rods. Which of th¢ following kinds . -
i of particles of the element are in the solution? e e R
.’ S a. Atoms ' . R
S « . b. fons -~ - ' AN

" o ... ¢ Eitheraorb - 7 ; i S
"d. None of the abave -

: S Remediation: (1) If the student chose “ions,” ask him to review Figure 11-2 on page ™ -
h T S * 160 and the paragraph at the top of page 161. Then ask him to explain. his answer.
'(2) Review page 59 to establish the telationship between elements and- atoms..‘_(3).

Review page 188, point 7. If the student marked none of these, einphasize the par-

ticleness of all matter. . B ' S

P

A

Names the charge oni an ion moving toward an électrode with a kngwn charge. =

* The student applics the concept that .an ion moves towards an electrode whose '
~ chargg Is ppposite to that of the charge on’ the.ion. . S y EE
) . s R » .ol ' o \ | | |
v o : R . e S "y -
v | o o i3




. .
-
AXH ”?‘ .
\ '

-Student Actlon Statmg the charge of the ion;
A: Positive - _ .
-~ B: Positive - x “"'" '
.C: Negative '

Performance Check A: Larry put two carbon rods, which ‘were connected to a AN
“battery charger, into a solution of nickel nitrate.” The nickel ions moved btoward the .
| rod with the negatrve chatge. What was the charge on the mckel ions?

[

Remedlatlon. (1) Review the student $ answers to questron 10-1 and then extrapo-

~ late to jons and. rods. (2) Review anure 11-1 and the paragraphs below it on page
160 . A

e

» - "Explains how rub'bing produces a charge in neutral objects.
The student apphes the concept of how neutral objects become charged wheh. SN R
rubbed R . Co L I |
,.Student' Action: Rengnd'i'ng that neutral objects can either gain or lose charges -
('nega'tive) wheén rubbed, thus pro'dl"_réi‘ng a charge on the rubbed objects

Performance Check A: “Jack wrped hrs uncharged shoe on an uncharged wool rug.
His shpe and the rfug beeame charged, Explam what happens to cause the two neu- ' _ )
C tral objects to bewme charged by being rubbed together St . ';r K

Remedlatlon Revrew the paragraphs at"the bottom of page 166 and on pages 167 T

A

and 168, o _ N

p— v
. l

i

ALY
e

States the relatlonshrp ot charges on objeets whrch have been fubbed together

The student applies - the rules that if charges are. produced on obJeCts which- arei
rubbed together, the eharges are opposnte to each other and-that lrke charges repel

- and unlike charges attraet

. ' N

Student Action: Resgondmg that the two objeets will attraet eaeh other because +

' . rubbing the two objects together produces opposite charges on them which causes
) them to attract eaeh other. . '

Performance Check A: Jan: eharged a rubber rod by rubbmg it wrth a pneoe -of. tissue . .
paper. She then brought the rubber rod close to the tissue paper a '
1. Will the rod and the paper attract Or repei each other?
e 2. Why" , , R

. 'Remediation: (l)Have the student bring a piece of acetate strip and a tissue together :
* and bring them near to each other again. Ask if they are charged alike or differently - oa
“after rubbing. (2) Revrew the bottom half of page 166 through the top half of page
168 o ~

N v . [
. . . .




)
b ’
fl

_(. -

ore:

e Case2 d

Selects a dcscrlptron -of the charges on posrtnvely and negatrv&ly charged obJects
Nhaewe : ’\ e N ~J:
The student classnﬁes the d;stnbutlon of charges on charged ob]ects
: wth *. - ’ N
the descﬂptaon ‘tHat 1nd1cates the noﬁon that posrtrvely
“and negatively e“dobjects hwe‘ ah excess of posrtwe and nega«trve charges«respec- '
trvely : ) o o e T
A’ Cage by.c cor” o 00 '. SIS - : .,.;--::: ’ S
CaSe2 b _5"‘""7.: R AR
B: Case I.d. .« L . Tt e e "

)

Studont At:tlon Select

TN

I'.._";.-'. . ) , . 3 \ Pt
ot Kase2)a — N R A

. Y N S . c L . .. ’, ' ; .t '-- ) -.
C Case b:b - oo, L e T T o -m‘w :
." S ot . . e . '.v e

. . . ;-.:, :
“y ” "{ - "

J' ..
N, r,-,"__

Performance Check A Wrrte the letter of the best answer in each of the fol}owing
_cases. T v S O o "; o
“Casor 1. Afa plastrc comb has a positive charge it has R '
4. as‘maity. negative as positive charges L I e
“b. fewer positive charges than negative charges. R L RN
- ¢ fewet negative charges thai poslhvo charges o
“d. just positive charges. - o T e

Casc 2. if'a rubber comb has a negatrve charge, ithas " = . « ISR
a. tcwcr‘negatrve charges than positive charges.. = . . - ol L .
. b. mare negatrve charges than positive charges ' '

c. justnegative chargcsa"-' e Ty L=
‘d;+as many posrtrvc charges as negative charges e ‘

o

~

Remedlatnon () Revrcw pages 166 thro h I()8 wrth partrcular attcntron to page'_ '4'_,\
168 \2) Check the studcnt s responses to lf-Evaluatrons ll -3 and J 1-4. IR

.. become opposltely

0

bers of posrtMe ahgd, negative charges agd ‘that whcn they are rubbed togethcr they

arged because’ negatlve charges are removed from the surface 0(}

. L e
' "one, leavmg that objext positive, .an d,adhere to the surface of”- the other kamg rt {"
negative.. - _ . e SR ‘-.,..;\,: 2
Performance Check A:. Jack\poticed -that. when he rubbed. a newtral rubber rod and =~ )
" a neutral piece of rabbit’s fultogether, théy became oppositely charged: “Explain ..
" how .opposite charges were- pro ced by rubbmg two ObjeLtS together WhICh had .
] ~ béen pewtrally charged. ' : )
Remediation: (1) Review pages 167 d“168. '(é)' Ch‘eck _the student’s' a'ns:w'er to ,,{.?-'.
Self- hvaluahon 11-7. RS ' . v




G

S '._

' Selects_,-a deserjption-‘of the charges' 'o'n q 'neutrél object.

S
2 ‘..‘

The student elassrfles the mtlo of positive and negatlve charges on neutra] _objects.

' . v o,
Student Actlon Seleetm the stdtement tqqthe effect that neutral objects have an -
equal.number of positive and negative chzitges L ¢ -
e Ard : e

o B:a- - : LT '

"J ° Performanoe Check A:; Record the letter of thc Phrase below Whth correctly com- - -

pletes the'sentence. A neutral object has .. R
"+ .. a no positive or negative charges. . _ ' Cut \
- b fewer negattve than posmve charges, - o t ' '
¢. more negative thap posnth/e charges.’ ’ . . .
d equal numbers of positive and negatlve charges S T '

-v~"T;‘,.

Remedlatlon (l) Review the pwragraph at- the top of. page 169. and d|scuss the -
chargee in.the neutral objects in Figure 11-4%. (2) Also discuss ‘how the neutfal and
K »eharged ob)eets differ and how they are afike.” (3) To* summarize, ask the student

how 4an object can bé neutral and yet contain . charges (4Y Check the student’s
response to Self-Evaluatlon 11-6. . :

—

/ . e — Ao, i

RS

Reeogm/es types of charges that ncutml objeets are atfraeted fo. 7/ 5

» ;

"[he studcnt apphes the edneept thd,t .’l neutral objeet is, attmctcd to-objelts. W|th

,‘ut‘horepomtwe orqnegatlve chargc LRy SN
Student Actlon Statmg that the charge on objeet X is, neutralr NN =

E

" split with the ‘neuttal- ochct ‘the- neutral ‘object’ becdmeb ‘§?mlnl,arly eh»arged After

Q

Performance Check A Donna hung a ng-Pong ball from a plece ot string, She '
found that two rods, on¢ a positively ehargcd Tubbér rod and the other,a nq,.ltlvely.

(,harged g.law rod, attracted the ball,, What was-the eharge on“the ball’
Remedratlon. Review the matcrlal after hgure l l 9 on page N, and review all of
page 172 S . , : - :

. , i ' f ~
T, X B} . - . o,

by Lo

—

T . o . .:- - ) b N . )
Expl-ains- the. actio_ns Of a neutral ;_md a chargedaobject- whlch,are brought together..

Q7 ', R ) N LN

1he student generates an oxplanatlon tor the actions of. a (.lfatged and a neutral -

objeet Whlbh are: brought mto contgct W|th ¢dch other .

Student Actnon Resgondmg to the effect that the neutral objeot hdvequal numbers .

.Of positive or negative charges and at first the eharged object attracts’ the opposite
eharges on 'the neutral pbject; thas, one side of each object is attracted to the.other
“object, and ‘when they come t()gether, the excess tharge of the'charged objeet is

whneh thcy have lrxe ohqrgeﬁ and rg,pel cach other,

'h

, . ) ’ 1 3 ol ..“ ] “,‘(,
aat , 5 o |
. : K




“ .- .
' -8
\

’ Perforlnance CheckA Ilm had two Prng-Pong balls He knew that ball A was. .

neutrally “charged and bail B-had a negative charge. When he found that balls’ Aand = -
. B attracted each other, he allowed them to touch. After a few seconds, thé balls be-
gan to repel each other. and continued repel Explam why they first attracted, and
then repelled each other . /'0 .

|'.'~T". [ - '\"_
, .

‘Remediation: (1) Review ‘page 171 through page 173 (2) Check the student’s ret
.sponse to Self-Evaluatron 11-8 S RETE o S

e
o

06
Cor

Deﬁnes operatxonally neutrally charged particle of a powder _ L > T
The student genérates the operatronal defrmtlon of neutrally charged particle of a |
powder S _ e Car :
Student Action: Statmg that a neutrally charged partr,cle of a powder is a partrcle :

* which is attracted both to positively and to hegatively charged objects. “The definition«:
-that'a, neutrally -charged crystal has the same number of positive and negatrve charges

- is unacceptable because it is not an operatlonal deﬁmtlon

LI
. \ "t

Performanee Check A lee an operatnonal deﬁmtron for neutrally charged par’hcle
O‘fapowder"" T _ _ S : v
Remedietlon. (l) Rcvrew the concept of deﬁnmg operatlonally as answenng, how-.
you can tell if you have some.. (2) Have the student review pages 171 through 173,
.~and then answer . the questnon agam (3) Ask him if his-answer fits only a neutral
tobject Would arrobject with a. charge react drfferently" e .

3 .
» RN
. . r
3 . ' ,\ [N A
¢

s SRS

06
]2

P

 Core

- lect any of the followmg whrch you WOuld need to know to. 1dent1fy the kind of L

Selects the propertles used to 1dent1fy subst.anCes as bemg made,of ions, 1dent1cal;_._: S
atoms, orudentrcal molecules . _. _ . T UL B

. .
l‘... s LI . ‘.

The student classrﬁes the propertres by whlch he can determme whether a.substance oo -
is made of 1 1ons, 1dentlcxl atoms, of 1dent1cal molecules ' : ; '

\..
"

-Student ACtlon Selgtrgg the items which refei’ to the property of the" eleetneal-

' conductivity of a solutien of the substance ‘and to the prbperty that the substance e
__canbe broken down mto two or more srmpler substances, _ ' K

© . : “‘": .'._"_' e - L S c
L oA C, C,, . : . A S s T Ceo ]
Brad A L
' ) . L Lo R P AL T
c a’ ‘..,. o : e y - RN o, ,l_f" . !
: - e ) W e 9:; S

'~\ v, '_\-v

Performanca Cheek A: Suppose youav"\te grven a pink SOlld and asked to determme '

if the sohd was.made of ions, of one kind of atom, or of one kind of molecule. Se- .

*partxcles in the solid. L
.+ a. The athount of the solid which wrll dlssol\fe in water

b, The size'and sape of the solid ... . a ) S ._
N Ifa solution of the solid will conduct eleetricnty o S e
d If its powder is attracted to 4 negatively charged vinyl strip Y T

-e lf the solid can.be broken dpwn into two or more’ slmpler substances



k the student to explain how the answers he chose would help
L him d{fferentlate among atomis, ions, an /moldcirles. (2) Review page 160 to éstab- o
© ' lish the operbSnonal definition for ibns! (3) Review pages 176 through the top 013

,- 'Remodiation ( )'

, B 178 particularly questien 12-7 and its follow-up paragraph.

A —

st le breakdown products of large molecules. +  «

ifies matter ‘t‘ﬁ'blec\x‘l*ég“qro)nr“erenteﬁrs“anmmmmpdumm Pebichmutie

posmble breakdown products of a large molecule s L
P " . - e .
Student Actlon Selectlng the option which mdlcates that all the entries are correct. CO

A,B,andC: ¢ M

.n‘

Performance Check,A: Dr Lee foynd a procedure for.breaking down large starch "~ ] 3 t
molecules into smaller units. Which of the fellowing is a possible product of such a Y,
breakdown? - q . . n .
_ a. Smaller molecules _ Yo - - ' ”
* < b, Atoms o _ . 4 ' ,
-+ c. Elements ' . . ‘
4 . «- d. Other compounds(combmatlons of.different atoms) o - re A

P *e. Allof these - _ . . . .
'v Remedlatlon (1) Review pages 176 _through the top of 178"to establish the notion
- of the breakdown of molecules into atoms. (2) Review pages 182 through 184 to -
establish the notion of molecular breakdown into molecules. (3) Review the con- —
- cepts of elements, matter.made up of just one kind of - atom,,on page 59, and of
- eompounds, matter made of molecules, on page 183 including the diagrams. (4) The
student may not have made the connection that molecules, which are combmatnons -
of several different atoms, are compopnds. If not; review pages 183 and point 6 on ‘
o page 188. (5) Check the student s fesponse to Self-Evaluations 12-1 and 12-2. .

o t_

b

" Relates the attraction of*a substance to a chargéd object to whether the substance is
lOﬂlC or molecular. .
N

The student applies the concept that the attraction of the particles of a substance to

chf,i,fged objects is melevant to whethcr that substance is ionic or molecular <’ Ore :
¥

Student Action Res onding that he dlsagrecs with the copclusnon that a substance = ° _ v n

is made up of ions because in. ‘powder form it is attracied to' a charged object because v :

the attraction. of -$he partlcles of a substance to charged ObjLLtS is 1rrelevant to 1ts

bemg nomc or molecular. :

Perform':e Check A+ Bob found that baking soda, a powder, is attracted to botha

, bositively charged ‘acetate strip and a negatively charged vinyl strip. - He -therefore . S

concluded that baking powder must be made up of molecules, not ions.
1. Do yoti agree 6r dlsagree

. -2 Explam youk answer.

)
» ¥

- ! ”~
. * .
g f . . LI R
. . . A
.

a
~
-




5w *°

" Remediation: (I} Review Activities 11-3 through 11-5 to establish that sucrose and" -

A glgute 12-6 ‘establish CuSO4 as an ionic substance 3) Check the student’s-responsé

G g L
" \ 3 : it

copper sulfaté (CuSOy4) are both attracted to the charged strip. .(2) Pages 184 and
186 establish Sucrose as a molecular substance and, the paragraphs before and after

o Self-Evaluation 11+2, (4) Have‘hrm do an/altemate, check. -

- Statesand explanmawhat hoids the neutral a.t,pms in a neutral molecule together

PR NP e
S s ol e

D .
The student apphes ‘the concepts of matter which explam how neutral atoms in a
neutral molecule are held together. , . s

Student Action: Resgondmg with the term electrical force and the-essence of the
concepts that all. matter contains positive and negative charges and. that it is the at-
traction of these dlfferent charges which holds neutral atoms in the molecule

. together P . . .o

Performance Check A: Two atoms of hydrogen and an atom foxygen combine to
form one, molecule of water It requires a great deal of force | fo sep%rate the neutral
atoms once they have combmed .

1. 'What force holds the neutral moleeule together"

2. Explain how thls force can exnst in a neutral molecule.

Remedlatlon (14 Review page 185 and the student’s answer to questron 12-21.
(2) Review his response to Self-Evaluation 11-5.

Student Action: Resgonding with the term compounds.

States thc term for substanccs composed of several elements.

The student classlfles a substanee which is composed of atoms of more than one kind
. combined in definite numbers (ratios) as a compound. '

¢

Performance Check A: Salt is a substance which is made up of atoms of chlorine -

and atoms of sodium combined in definite numbers. What are such substances
cdlled? 4 ) : '
- ‘ <& . ‘

Remediation: (1) Review ‘the contents of the blue box on page 104, (2) Review
part A of Excursion 12-1. (3) Review point 6 on page 188 and ask-the student to

review pages 176 and 177 and to report-to you if sucrose is a compound and the_

evidence for his answer...

¥t

Recognizes a description of an ion. _
. § C ‘ »

“ The student classifies an” atom which has gained or lost a negative charge, thereby

‘becoming a charged particle, as an ion.

N ore Student Action: Resgending-with the term ion, '

138
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Performance Check A: Neutral atoms af chlorihe gain negative charges. from atoms
“ of sodium and become chlorine particles with a charge. What name do scientists: Y A
grve to such atoms wrth a charge" o
" ol q,Q - . et -
Remedlatlon The text alludes to thrs definition of a charged atom, but it is never
- = stated as such. (1) Have the student review the concept of copper as an element.-
(See the chart on page 60.) (2) Review the-concept that elements are made up of - L
-~ .. ,.atoms, page 59. (3) Review the concept that atoms are neutral. (4) Review, on page A
" 137, the ‘concepts that cdppet-particle: afoms in solution are ions and; on page 145, :
that ions have a charge.- (5) From these concepts the student builds the deﬁnntron .
of ions as‘atoms with a charge o . o -

AN

Selects correct descriptions of the charge properties of molecules. .

>

The student classifies the properties of a molecular substance.

Student Action: Selecting all the given statements whrch agree with any of the fol-

Jowing. A molecular substance Py :

D) contalns positive and negative charges. -

(2) in solution will not conduct electricity. : S ] 8

(3) does not contain ions. ~ ‘ s |

(4) is aMracted to either a positively or ne&atrvely electrostatrcally charged _ ' -

strip.

(5) is a neutral particle. 4 ,

A: c,d,ande <« - ' ) .

. B: b,e,andd S ' ' X
C: b,c,and e

-4

» ' Performance Check A: Cornstarch is made up of molecules. " Record the letter of
any of the followmg which are true statements about cornstarch. “p _

“The substance contains no positive or negative charges. _ . ' «

b. A solution of the substahce will conduct electricity. - v ‘

¢. Thg substance contains Both positive and negative charges. -

d. The substance is attracted to a positively charged acetate strip.-

e. The substance is attracted to a negatively charged vinyl strip.

Lt

Rvémediation: (.1) Remind the student that glucose and sucrose are al\o made up of . o
“molecules. (2) Review Activities 11-3 and pages-182'through 185. . '

"

- Selects an assumption of the atomic model of matter. - N ' F

The student classifies four statements as either congruous or |ncongruous with the
atomic model.

‘ Student Action: Selectin the statement that matter contams movable negatrve'COre
charges as congruous with the atomic model
N [
S - B: a . - o
‘ Cb : :

v My, [RW L O Ty e L N ey e ...‘.* o M Y g et bt LBNE e 4 el ap W e gL, ECNUNED ST S SR VS T S
. . . N




Porformanco Check A: Selcct the statement ‘below which is part of the atomic
model. : :
.;a. Matter contains no _posntlve or negative charges.,
¢ b. There are billions%f different kinds of matter atoms. ' ( '
¢.” Matter contains movable negative charges.
d. There are no particles in gases.

Remediation: Have the student review his answer, referring to page 188. _ S

Recognizes the continuous developm'ent of scientific models.
The student applies the concept of the tentatweness of the models of suence

Student Actiol: Responding with dnsagreement because the models of science are
under contmuous development-and refinement and are never complete )

_ Performance Check A: Read the following carefully. The particlc model that you
have developed is incomplete, but you have been working on it for less than a y¢ar.
Youy,are working toward the same completed ‘model which scientists’ have, already
finished developing, : .
. 1. Do you agree or dnsagree wnth the statement above? :
2. Why?

Yy
-~

Remedlatlon Have the student read the last paragraph on page 186 and all of page
187. The model used by scientists is better developed than his, but it is still a modgl,
and models often must be- changed to include new observations. Models are always-
lncomplete' : . - . .

lndlcates what it means for scientists to aeeept a model.
i .

The etudent Eghes the concept that aeeeptanee of a modef imples only that it ex-

plams observations made to date. : . .
iy
Student Action: §eleet|gg the entry involving the exp'lanatlon of observations.
A: ¢
B a _ :
C: d ot

Performanco Check A: Suppose that -all suent\sts accepted a particle model for
sound. This would mean that”
a. scientists had direct proof that sound exists as particles.
b. at least a few good scientists had actually seen sound partleles with thenr
. OWN eyes. N
¢. . thinking about sound as though it were made pf tlny partleles explained
most of the observations madg up to that time,
d. sound is exactly like mattet particles.
-- e, no other model could explain the observatlons madé¢ up to that tlme

- “._.‘

o

<
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. Selects the reason 'scientists accept a model.

v

Remediation: (1) Review pages 104 and 105, which summarize what the students
have dofe so far with models. (2) Review the last paragraph of page 186 and all of,
page “187. (3) Finally, have the student select the correct answer and make an
attempt toexplain why the others.are wrong. .

The student apphes the concept that models and their constructs are accepted as

- useéful ways of thinking about phenomena.

Student Action: Selecting the response which implies that models and their con-.
structs are accepted as useful ways of thinking about phenomena. :

A:b

B: a : ¥ L . ’ .\

C:c '

.
o

Performance Check A: Select the phrase which completes:the seéntence correctly.
The atom, a particle of an element, is 4 model now being used to explain tatter.
Scientists accepted the atomic model o

a. when no other model could describe the reactions of matter. _

b. when thinking about matter as tiny particles proved to be useful.

¢. when Congress passed a law that gravity can exist only if it is in the tiny

particles described by the model. .

d. dnly when gravitons were seen in experiments. , )\

/hmediation: (1) Reréad the paragraph beginnj-ng at the bottom of page 186 and on

page 187. ‘Also review the section “The Model so Far” on pages 104 and 105.
The model used by. scientists is better developed than the student’s model but it is
nevertheless a model, and the design of models must often be changed to include
new ‘observations.

I

Selects from a list particles having electrical charge.

The student classifies atoms, molecules, and neutral particles as having no charge
(equal number of positive and negative charges) and ions as having a charge.

Student Action: Seleoting the term ion..

A: d . / . .

B: b _ ' '

C:a ' . ; _ X
: o \
Performance Check A: If you are thinking about the concept of electrjcal charge,
-which of the following terms dpes not belohg with the other three? .

a. Atoms

-~ ©

B. Molecules
¢. Neutral partlcles
d. lons
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Remediation: (l) Since the student may have some rational basis for choosing one
of the distractor terms, have him explain his answer and then do step 2. (2) After

to you why he ghanged it. ’ . -

' ' S the student has reviewed point 7 on page .188, have him revise his answer and explain.

v ' Recognjzes certain properties as characteristic of atoms or of ions.
" The student classifies properties as characteristics of afoms, of ions, or of both. =~

(3) [atoms] are present in a piece of a specified element, -

(4) lions] are responsible for conducting current in a solution,
(5) |atoms] Nave cqual numbers of positive and negative charges,
(6) lions and atoms] contain positive and negative charges;

(7) [ions and atoms] can be colored, and

. : (1) lions] can be particles with an excess of negative charges,
R 4 (2) lions] in solution are attracted to a rod with a charge,

A: |.atoms, 2. both, 3. atoms, 4. both, 5. ions
B: 1.ions, 2.ions, 3. ions, 4.'both, 5. atoms
; C: 1. atoms, 2. both, 3. ions, 4. ions, 5. ions _
Performance Check A: ©n your answer sheet, beside the number of cach statement,
write the word afom' for statements thyt are true of atoms. Write the work fon fog
the statements that are true of ions. Wrife the word both for statements that are
true of both atoms and ions. '
. They are present in a piece of copper.
€ 2. They can be colored.
' 3. They have an equal number of positive and negative charges.
4. They contain :Esitivc and negative charges.
5. They can be par\icléé with more positive charges than negative.

1] . »
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' | Ore Student Action: _Labelin§ éorrectly four of tllgﬂxa-cases in accordance with the fol-
- C Jowing: - : ‘

" (8) [ions] can be particles with more positive charges than negatiyc.l ..




Rﬁmedlatlon Use the table below to help the student review the sectionshe mnescd
The numbem in the left column 1nd1<,ate the points listed in the Student Action.

. POINTS REVIEW SEC TIOE§ .

1 Pages 166, 167, and 168

-2 .Figure 10-5, page 155 s
3 * Pages 59 and 137 )
4 Page 160
5 Pages 166, 167, 185 and assumptlon 1 on page 173
6 Pages 167, 168, and 185
7 Have the student look at piete of copper and

. the color of several copper compounds. See

. . Table 4-1 on page 43.
8 Consider the. answei‘to question 11-19,

¢

Decides whether matter is ionic or molecular on the basis of its reaction to charges,

. epe . . ‘- .
The student classifies as ionic substances which are attracted to both positively and

negatively charged strips and whose solutions conduct electricity. '

Student Action: clcamg the statement which classifics the particles as 1omc and -

i e

as containing equal amounts ot positive and negative charges.

A: d-
~B: ¢
C:a

Performance Check A: When John tested three substances, he found that their so-
lutions conducted clectricity.” "When the substances were dry and powdered, they
‘were attracted both to positively and to negatively charged acdtatc stnps

thc c¢hart of his data below.

Look at

T ATTRACTED TO ATTI?)T(?TED TO ¢

SUBSTANCE |CONDUCTS
ELECTRICITY POSI IIVI: CHARGE | NEGATIVE CHARGE
Blue : yés yes\ : “ yes |
Brown yes yes Y . , yes |
L:,.l)u‘.rplc ycé , ){cs ' . yes

h




. ¢ : C e .
. Based on these data, what can you conclude about the substances? Select the state-
ment below whi¢h correctly describes the substances.
, a. They are ioni¢, and each substance contams unequal amounts of po‘trve :
. R -~ and negative charges. - v ,
( b. They are molecular, and each substance contains unequal amounts of
positive and negative charges. e
c. They are molecular, and each substance ‘contains equal amounts of posl-'_
‘. : * tive and negative charges. :
' ' d. They are ionit, and each substan
" and negative charges. . S\
! ' - \ ..
R‘emedlatlon (1) Ask the student to eXplain the terqt ions. If necessary, refer hrm' l
to pages 159 and 160 and ﬂevxew question 11-4. (2)\Ask him to explain molecule.
If necessary, refer him to pages 175 and 182 and Self-Evaluation 12-3. (3) To clarify

contains equal amo_unts of positive

the terms ionic and molecular see page 186.. (4) To clarify charges review Activi- - -

ties 11-3, 114, and 11-5 and. pages 166 through 173 ith particular emphasis on

’ v page 173. ,.’ \
States wheth'er or not water is an element and why. ' o
" The student classlﬁes a substance that can be broken down 1nto two or more dif-

ferent substances as not being an element.

EXC Student Action: Statmg that water is not an element because lt can ge broken down

_ 1nto different substanges (atoms).’ N . . \\_‘
. ]]-] Performanoe Cl;eck AI For many years, people thOUght that _water was an element.
] ' _ | 2. Ilisxl;lam y :ur answer. - ? S g
P . ; :
z , . = Remiediation: (1) Rffer the student to page 482 and the definmdns of elemerit and

. compound given on lpage 104 (2) Ask him what water is if 1t is n(}t an element, and
‘ _ have him explain hig response

* B

-v

LT ' . ~ Judges the va'hdlty of a conclusion about charge, based on attractron to a siggle
' ~ charged stnp _ : o '

e The student apphes the concept that oppositely and neutrally charged obJects are

. \“" * N
» EXC i -both attracted to a charged strip.

] ] .. Student Action: Stating that the conclusion that the drips had-a neutral charge is
-2

poor because objects with an opposite charge, as well as neutral charge would be
attracted toa charged stnp \




.

Performance Check A: Leroy used a* *shortcut in doigg the excufsion “Strip Affects
Drip.” Instead of using one vmyi d} one acetat€ strip, he used only an acetate
strip. He ga’ve it a positive charge and held it near a stream of drips. The drips were
. attracted to the charged strip. Leroy concluded that the drips were neutral. c
1. Was this a good conclusion’
2. Explain your answer. : B

[ N, P

Remediation: (1) Have the student review page 172.- (2) Ask him to predict what - T,
would have happened if a negative particle were used in Figures 11-10 and 11-11. ~ | 2

(3) Get him to verbalize that both neutral and oppositely charged matter are attracted - ® '
to a charged rod and that the test with a single charged rod is therefore ir'\conglusive'. :

) , .

Selects a graph whose slope agrees with tl"le data. ¢ '_ | _ .
" The student classifics a grdph as rcpresentmg a glven set of data. » ' :

Student Action: Selecting the graph which shows a steep rise in brlghtness for small EXC

increases in grams of salt and then a gydden change to an almost horlzontdl lipe as
‘the.graph which represents his data for the excursion.

vi I o ""3.

. q . - -
\! | oy /
 Performance Check A: You may look at yq’uﬁ book and notes for this question. If
in Excursion 1 1-3, “Electrolytes Light?’ you “Were to draw a graph of your data, which

of the following graphs best represents the general shape you would find?

Graph'a " Graphb Graph ¢ © Graph d Graph o
| R B B |

o~ e . 0 GS 06 .0 G 0 Gs
| B = Brightness _ GS = Gramyof sait - - S

Remediation: (1) Ask the student to statc whether the bulb lit when there was no’

salt in the water. (2) Ask him whether the brightness increased rapidly as he added :

a small amount of salt. (3) Did the brightness reach a point at which it stayed the , _ o
same,even when more salt was added? (4) With each of the graphs, have him explain - o
what he would have seen if his experiment if the graph truly represénted his data. _ I




"The student applies the concept of the combining power of atloms.‘

alternate check.

- Selects the sketch showing the atoms combmed accordmg to their specified . com- -
bining power. Py :

1

/

Student Action: Selgcting the diagram which shows the combination of atoms which
is in accordance with;; :?ile specified combining. power of the atoms., '
A ¢ ' , e
B b .r * .
.C:d L
S cw
Performance Check A: Suppose you had.one nitrogen atom and four chloring-atoms.
If nitrogen atoms have a combining power of 3 and chlorine atoms have a comblmng

power of 1, which of the following dmgrams qhows the most likely combination of

_ these’ five atoms?

. OO00s [« ]

‘ _ _ _ Nitrogen atom ®
b. A o ) Chlorine atom O
)
d.

¢

\

Remediation: (1) Have the student review the definition of combining power on
page 488 of the text. (2) Check his answer to question 9 on page 489. (3) If the
student answered-question 9 incorrectly, check his answers to questions 5 through 8
on pages 488 and 489 and help him to answer question 9 correctly. (43 Have him ex-
plain his correct answer to question 9. Then have him: redo the check or do an

t

_—a

Draws an isomer from a given structural formula.

The student apples the conccpt that 1somers contam atoms of the same kind and in _
the same number, arranged dlflcrently, but in dgreemcnt with each atom’s wmbm- .
ing power.

Student Action: Drawing a structural formula which shows a different arrangement

of the atoms (not simply bbndmg) and mamtams the same number and kmds of.

atoms as those in the given formula with the same combining powers. o
A, B, and C: Any one of the following whloh shows a dltferent arrangement »
trom that given in the pcrlormanw check s acceptable.

-
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(For A, B, and C) " (ForAand C-) . )
H HHH - Lo (FerBl
H-C-C-C-C-H | H-C-H H *Illr H H
I N - '
H/_, \H E‘ Ho | Ho H-C-C-Cc—-C-C~-H
N A
H-C-H H~(l:—H_ Hon |  HH ! HH H H
H H H-C-H \ P
. | H
. "H

N
\ ) /
.

- Performance Check'A: Draw a structural formula for an isomer of the 6-¢arbon
molecule shown below.-  « '

Remediation: (1) If bending presents a problem to the student, have him do the -
following analogous procedure. Take two pieces of string, each 20 cm long,'dnd
‘bend one and cut the other in half. Tie the two pieces of 10 cm string at ‘their
middles. Then, ask the student to count the ends of each s{rmg arrangement. Does -
the bent string arrangement have a different number of ends than a straight string?
How about the rearranged string? If the ends represent places where points of con-
tact pr attraction for other molecules will oecur, will the bént string arrangement be
different from a straight string? Will the rearranged string be different from the bent
string? (2) Have the student review the concept of isomers from the bottom of page . **
490 through page 491 of the textbook. ;(3) Check his answers to questions 15 and

16 on page 492. (4) Check his answers to questions 20 dnd 21 on page 493. '

i

Ao
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Recognizes the relationship between structural isomers 'and pr_ophrties. N

The student applies the conlept that molecules composed of the same number&sq o
kinds of atoms which differ o m the arrangement of those atoms will have dif-, \,

ferent properties: - |

" Student Action: 'Resgonding' affirmatively and exglaining in effect that some com-
pounds (isomers) have the same formula, but dxfferent propertaes because their
atoms are arranged dlfferently

Performance Check A: Both Chns and Stephame have white..powders. Each girl
claims that the chemical formula for her powder is C4H404; Test results for the
powders are below. : . '

. CHRIS’S STEPHANIE’S A
POWDER | POWDER
Melting point | 83 139
oCu - . . .
-Soluble in slightly: very : /
\ _ . water ' S - /

+

They repeat their tests several times to check their results )

1. Is it possible that both compounds really have the same formula"

2. Explain your answer. ‘
Remediation: (1) Check the student s answers tp questions 22-and 23 on page 497
of the textbook. (2) Suggest that he review the first paragraph on page 498

+
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