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FOREWORD

To imOlement ab educational approach successfully, one must match the philosct-
phy of evaluation with that of instruction. This, is. particularly true when individual-
ization is the key element in the educational approach. Yet, as important as it is to
achieve this match, the task is by no means simple for the teacher. In fact, without
specific resource materials tO help him, he is apt to find the task overwhelming. For

' this reason, ISCS has developed a set of individualized evaluation 'materials as part of
its Individualized Teacher Preparation (ITP) program. These materials are designed

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

The two modules concerned with evaluation, Individualieing Objective Testing and
Evaluating and Reporting Progress, can be used by small iroups of teachers in in-
service settings or by individual teachers in a local school environment. Hopefully,
they will dO more than give each teacher an overview of individuidized evaluation.
These ITP modules suggest key strategies for achieving both subjective and objective
evaluation of each student's progress. And to make it easier for teachers to put such
strategies into practice, ISCS has produced the associated booklets entitled Perform-
apice Objectives, Performance Assessment Resources, and Performance Checks. Using

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

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

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



THE ISCS INDIVIbUALIZED TESTING SYSTEM

The. ISCS individualized testing system for each level of ISCS iscomposed of four
major subdivisions:

1. The ITP modules Evaluating and Reporting Progress and Individualizing
Objective Testing,
2. Performance Objectives,
3. Performance Checks in three altetnate forms, and
4. Perforinance Assessment Resources.

Evaluating aind Reporting Progress presents a cmprehensive overview, with many
refinements, for individualizing the grading and reporting of students' progress, based
on both subjective and objective criteria.. The 'module Individualizing Objective,
Testings describes more specifically those 1SCS eva)uation materials which have ob-
jective criteria the performance objectives, checks, and resources and it presents
practical suggestions for their use. These two modules should be considered pre-
requisite to successful use of the other ISCS evaluation materials.,

Each of the Performance Objectives bootclets '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 ISCS4
program do not lend themselves to being expressed as measurable performance ob.
jectives. Thus, theseibooklets should not be construed as being all,inclusive anthol-
ogies of all the possibfe learning outcomes of ISCS.

Each of three fierformance 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 Objectives booklets. ,

The Performapce Assessment Resources booklet is a teacher's handbook to, be used
in identifying the :appropriate performance checks with which to evaluatexach s

dent. ?The booklet also indicates how to set up testing situations, correct responses,
and giye remedial help.

,



NOTES TO THE TEACHER

An oVerview of evaluation, including both objective and subjective criteria, is given

in the module Evaluating and Reporting Progress and many aspects of this boOklet are
described in more detail in Chapter 3 of the module Individualizing Objective.Testing.
These notes are meant to augment, ncte replace, Chapter 3 of that module. As you

use this bOoklet, you will begin to see Ways to modify its stiggestions to meet your
needs better. You are encouraged to enter yOur mOdifications at the pOints at which

they apply. Only by altering 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. Therefore, you will "obviously want to incorporate subjective criteria

also.

*Units and Chapters

There are at least two PerPrmance 'Assessment Resources booklets for each level
of 1SCS. 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- .

5idons. The relationship between the units and the chapters of Probing' the Nalural .

WorldI2 are shown in Table F.

LEVEL

UivIT CHAPTERS

.1 1 and 2 -

1 3 and 4

.3 5 and 6,
.

4 7 and 8

5 . 9 and 10

6 11 and 12

.7. . 13 thro 15

8 16 and 17

9 18 and 19.

.10 20 and 21

'. 11 22 th,ru .24

1.2 25

Most, units inClude the objectives aril performance checks for two chaPters and
their related excursions. You will recall that the nutnber berore the hyphen injhe

atification number for an exairSiOn stats,the chapter to which it is related. The
individual objectives and perforniance checks for each unit .are to be selected and
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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 concepts and skills which may be introduced,early in a unit,
but 'which requite development' throughout the unit. Thus,. subdividing units for
assessment purposes should be done with great care. Keep this in mind if you decide
to spot check students as they proceed through units, rather than conducting a for-
mal evaluation at the end of the unit.

Summary Table

Each unit begin's with a double-spread "Performance Check Summary Table." The
left-hand page of the "Summary Table" serves as a table of conientS for the unit, It
provides a great deal of information about the objectives pertinent to the unit. Usual-
ly about twenty-five objective's for each unit are introduced for the first time in each
"Summitry Ta.ble.'' Xkmaximum of ten relevant objectives from previous units are
reintroduced.

On the left-hand side of the "Sulmary Table" is a list of code nuinbers, each of,
which is unique to one objective within the level. Two examples of code numbers
and their meanings are illustrated in Figure 1 below.

03 Core 17 and 05 Exc 19-2 2
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Figure 1

'..:.;,if

The core objectives appear first in an order that corresponds roughly to the text
development. Exceptions to this ordering were made to pliCce objectives based on
related proc6ses or content together. Objectives based on remedial excurscons are
numbered as core objectives because they involve skills essential to success. in core
activitieS. Next -are listed the general or.enrichment exeursion objectives, and these
are followed by objectives from prior units 'which are. igain considered important tG)
the stadents' progress. These repeated objectives are easily spotted, as a capitii.R
(for Repeated )appears after their identifying code numbers giving a listing such as
03-Core-17R.. The specific resource aids to be used with repeated objeves are
given in the units designated by the code number (unit 3 in the just-cited example),
and the information is not repeated each time within the textual material that follows
the "Summary Table."

41b
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Eaelr olijectiye code number is followed by a .ort descriptive statement of that
objective. These short ;tatements were written, using'the students' vocabulary. .They
should be helpful in Communicating the objectives to the students should you desire
to; do so. Ways to involve your students in selecting the objectives are discussed in

module Individualizing Objective Testing.

fhe right side Of the "Summary Table" is made i4i'41 eleven columns. Letters are
used in the first .five to designate the characteristics of the performance Check. The
letters and their meanings are as follows:

M - Completing the check requires regular ISCS materials.
O - An observer should view the student's performance as he does the Check.
P - Completing the check requires the ae of specially prePared materials..
Q The answer to the check is of the quick-sewing variety,
T - The check will require more than three_niinutes of the student's time.

Check marks in the next four columns help the teacher assign appropriate perform-
ance checks to individual students. The first of these columns is entitled "Basal.1
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; however,
better students will find that many of these offer little or no challenge.

Check marks in the cOlumns headed "Math," "Reading," and "Concept" indicate
performance checks -which require a higher level of computational skills, a higher
readirig level, or a greater ability to think abstractly than the performance checks for
most other objectives. Performance checks Which have no marks in any of these
four columns are considered to be more than basal, but the skills which they require

'fare within the capabilities of most students.

A tenth column lists the action verb that Iden)fies the theoretiCal mental iprocess
required of the student to complete the performance check for the objictive. A
preci* definition of each of the verbs used to designate mental processes is given in
the module Individualizing Objective Testing, \-

Finally, in the eleventh column, space is provided for notes. Although you will
find an occasional comment printed here, this space is mainly for your notes. It a

good place to put any special instructions or preparations you have found helpful.

As .mentioned earlier, some objectives are repeated objectives ones that have
appeared in previous units. When such an objective is listed again in the "Summary
Table," its Classification as basal or aspresenting. math, reading, or conceptual dif-

:. acuities is likely to be different. This -change most often derives from a., changein
°-,,e-purpose. The first tithe a concept of skill is introduced, the intent may be only to
iiiiiroduce students to it. When reintroduced in a later unit, the skill or concept is

frequently developed and used extensively. Thus, in the "Summary Table for the
earlier unit, objectives related to a concept, are likely to be classified os conceptually
difficult for many students, whereas in the later units, the same objective might be
reclassified as basal.



Organization of Resources

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

.The functions of the various component resoUrces provided for the objectii,es are
listed below. Two of the components (Regular Supplies and Special. Preparations)
only appear when th6 are needed for a particular check. When the performance
check does not require any supplies, the supply headirlts are omitted. Observe the
functional descriptions carefully they are the keys to the types of resource meet-

. ials provided in the Performance Assesement Resources booklet.

COMPONENTS FUNCTION

Descriptive Statement This statement dupficates the one that appears in the
"Summary Table." If you misread a code- number and
find yourself looking at material for the, wroilog Objective,
this should stop you and send you back to the Table to
checks More important, it should briefly indicate to you
the basie.purpose of the objective.

Objective The underlined verb in this statement Of the objective
indicates the theoretical mental process that the student'
will perform. The phrase following it indicates the content
or process skill whicli the student must perform. A corn-,
plete description of the verbs and their meanings can be

"ry. found in the np. module Individualizing Objectiv.e .TestMg .

.° Regular Supplies

Special Preparations

This iection lists any ISCS equipment that the §tudent will
need' regular equipment that is being uged in the unit ,
on which the student is being evaluated or in ptevious
units.

Don't overldok this section. It lists and describes marerials
the teacher must colleg or prepare in some way. Included
are special solutions, speciar packaging, and labels required
for materials for evaluation purposes. The section also

\st pecifies particular grids that the students will need for
Oaphing.
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Student Action

. . .

1)

I.

This Is,d general description. of.what ..the sttident shout do:
; in responding to any of the three peiformance cheekS baset..a.

on the objective. jfhis expecte'd responle is to/Stateva en-

çral Principle, it is listed in this section. ,If the three per-
tiormanceochecks require sPecific answgs, they are pro-;
vided beloW the general.stittement inllie" student action.

Performance Check A is.fully. stated to allow for.a quick
review of the statement of thptasks as they are presented
to the student. -Pectokinanc .Checksi.B and-C generallY
present slightly .different sit ations' or viki,id-ing but. ask
students to perform equiyal. nt. tasks:.

. . .

This final'section ouVihesliuggested,A5ionthafean be
faken if the student faitelo achieve the objeCtive. In sOhle

.., of the remediations, the listidtsteps Are seque441; in
other's the steps-ilpteserit options from- which it is sug-

'.gested that you select one.-or-tWos.' Some iem'ecliatiiire
suggest yeferringlhestlident fo review sectiops..of the cote,.
>doing an excursion, or reviewinta self-evardition queslior

PeTfoilitahce Check A

Remecliation

How to Find It

j
V.

and its response,.

.1
Y

,1

4-7

,.1
,

. .....,
.. . ...

Locating ,a particular objective 'whose number you know 'ts. easy. Just thumb
through the pages watiching for the unit numbetiwhich .4ears...In large blaek:- print
-abpve the word core .or excnrsion An the mArgins. But .su 1360 youwisCto locate
an4bjective pertinent to a-given y,ectiotur chapter ext and, you don't knOw

the number: Here is a procedure)o-follow: . .
f .e

1; DeterMine'tte unit iin which thej pter occprs, using Table 1. .

2: 'Thumb thfough -this bookie ntil you find that unif,ntimber ak. the
beginning digits, of any code mber appearihg in large .bracly_print in the.

a.

outer margin. , el ' ,

3. took for the "Summary Table" at the begOning of Ilutunit, .

. 4.- Use the "Summary. .Table'" to" sletermide the huthbef of .the objective

you seek.

Be Selective
41,:t

.?

The resource books tot...each levet' contain many rrióre cobjectives And resources .

Ilan anyone teacher can use. If yoti add .objectivesaarektnrces, and you probably,'
your list will expand thither. The mok successful user of -this' catalog !kill be.

theiteacher who picks and chooses selectively. to Meet the specific needs of his stu-

dents. Therefore, once you are familiar wiiwth this book, it is imperative that you .
establish a. system of seleeting' and assigning checks to. the Student. Suggestions on.

ow to ettablish such' a systenpare given in Chapter 3 of the module,Individualizing ;

relive Testing.
:v

.

.
.1
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Whatever soleetion and assignnient system you develop, it 'irrnt giye due regard to
individual student's differences.. For example, if..you administer. too many recall...
perfOrmance checks to a hightabiliVy. student.he will not only be.bored bu.t you will

-also fail to assess hirprogress-adequately".. Tdo many difficult items administered 'to
a low-ability sIndent lucks to frustration and reinforcernent of the "I knew l*Couldn't .

it'attitucle: -OR the,other hand; even the best students need their egOs inflated
by some,questiOns thartlhey can ansWer,easily. And, tbe less able student nee& to. be apPrOpriatelyTha1lenged..1 Be careful. too, of placing. tOo much emphasis on Ob-

. jectives. This may lead 'students to place undue, einplilisis on tests,, thus slowing
theirpogress to the extentthat _they lose interest. in the story' line:

Assigning Performance Checks
-

How.many- perfqrrflarAT cheeks should be assigned to a stlident? This question has
no fixed answer. The PriMary concern i that.perfprmance clircks provide the needed
feedback to.toth you' and the student. If. ii . your judKinent, evatuating a' student On-

.
a tarticular 'unit is unnecesSary,.then don4 do it4 1.1:you fdel u student needs to be

/ evaluated, then assign an apprdpriate selecti6n of performance checks. Individualiiing
dbjective-Testing makes . guggestiovs abmit how to do this. In no case Should anY

. ...

-student be -assigned all the performance. checks or eye n'a random. sampling of them.
Suct1,1 practice woilid subject* the student to tasks:Which would be either unduly
diffct )and time-consuming or wrhaps too simple for him and therefore meaning7.
less, ti -wasting *activities.

You ma ish to specify the equivalent- form (A. B. or C) of performancechecks
-,:that the student should .do'when assigning the spej.ific performance check numbers.

There is,.pf. course, no difference hi their difficulty level. _In any case,-have the sty,-
dent.--iet4.6rd brItir the numl;er and the letter of .the specific peiforniance* check *be
doe,. These ntimbers and letters should appar on his answer sheet, as they will.be
needed to,chetk his respdnse. Sinee the numbers arc unique within each 1SCS level,

. there iS nO 'need to ,use a student's time copying the perfohmme checks Listing
the number with tiVe response is sufficient. It's a good idea to'remind students
frequently that their answer's must go on SeParate puper noi in the Perfininance
Checks:piooks. 4

9

,

.. As you assign cheCksi keep the stipPly situatidn in mind. You won't viiiint too mucho . .

. ,:f I, , :

.,1
of.sbme equipment tied Up..in Special Preparations at any- one time. To a.void-this,

.. .. , .

. keep abtea asit the range pf your studenV progress and prepare only those materials
.

you 'anticiPate needing. referring to the P's apkiring
.

in the third column on the
N

right-hand page Of.the "Summary :table." Batteries, of, cOurse, will need rePlacement
. .,

qr rechargin& occasipnally, and sPecially boxecl. supplies 'should be;checked.periodi-
,

cally fkr missing or nonfunctioning parts.. '. .: ''.
i

.

(

o

-.At the back of,Part 2 of the Perf6rmance AssessmentResources. you will find grids
ideaticaj to those the students must use in certain peffo nantx, checks. :The gilds at
the back are suitable for reproductign. You may -imtke 'opies dire.t.;y Alsipg one of,
the ,well-known commercial copiers..+or large quantities at low 44,, ake.a master

tlie thermo'proCess and, usejt toduake duplioates. If you 'Make pies i either of
. these witys, yoUr gftiOntS,-Will not be wakting time diawing grids, and you.will feel

free to assign objetAics'lliat need grids..



t; Chapters 13 thry .15

, 0 ,

Excursions 13-1.thru 15-1

tr.

.0 f

I.

,

"Itarformance Ctieck . ,

, Sumrn Table
, I

-

Objective Number

. ..
. . .. . .

- _
.Objective Description .

_ .
, .

.. ..

,

.

07-tore-1. -

...

Defines reaction rate-- .. , .

..._. . . s .." . : .

07-Core-2
%.

v ,
-Selects variables related to'the-conce trationof a soluti .. ,

r

07-Core-3 -

.

.

\I le . gi

Defines concentration of a iolutio 4
so

07-Core-4
,

. .

Selects indicators-of reaction rate.
_

. . .

_

d7-Core°-5

.
.,

Re tes the concentratiqtArom equal dilutiow of equal samples4 a solutiop
. .

07-Core-6
, v

G. .*. riOrders solutions according to their conCentration
,

07-Core-7
t i

Interprets graphs of the Pelationship between amounts Of reactants and.thf rite of praductv.

A , e

formation ,. . . .

.
,

07-Core-8 ,

4 .

Siates tile effect of concentration on reaction rate . . ..
.

.

07-Core-9 .,

1
States the effect Of the concentration of reactants on collision rates

... r -,

07-Core,10 SMtes the effect of different numbers of reactant particles omeaction rates

07-Core-11
.

Selects and explains the state of matter in which reactions occur rnostItapidly
).

.

._..

07-Core-12.

.

.

.

Indicates hoW properties claange during heating - .
.

-
.

.

-07-Core-13 Explains the effect of temperature increase on reactiOn rate . ..
,_

,

07-Core-14
1 . .

.- Relates diffeiences in temperatures to reattion rates .. ,:- '-. " ...
Cfr-tror7i:15- . . ,..,

Reads and analyzes a curved-line graph , : ..

, :

,

07-Core; 16 .

..

.# ,
01

.

Stdtes eelationships among reaction rate, collision rate, temperature, and concentration
.

07-Core-17
S.

,

Givet an Operational definition for catalyst
. . .

11
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Objective Number

.
1

Objective Descilption
.i

07-Core-18 Decides whethercertain additives are catalysts of reactions

07-Core-19
.

States a deSign to test if a substance is a catalyst , ,

07-Core-20

4 IFn . .

Judges the amount of catalyst necessary to-affect a reaction .

.,

07-Core-21 Judges a situation in which more than one catalyst is proposed for a specific reaction
,

07-Core-22
.

.

States the method for showing how concentration affects 'reaction rate

07-Core-23 States specifiCity of catalysts for given reactions i
, :

07-Core-24
.

..-

Selects"th.e variables.affecting the rate df a chemical reaction
.

07-Core-25 .
o

Selects conditions which produce the fastest reaction rate .

07-Exc 13-1-1

. .,
Interprets a graph of the relationship between reaction time and the concentration of

reactants. ,

07-Exc 13-1-2
.

Recognizes a graph of reaction time versus concentration .

07-Exc 13-2-1 Explains why powdered Material burns more rapidly 'than compact mater

07-Exc 14-1-1
,

Explains why reactions occur more slowly in cold air than in warm air

07-Exc 15-1-1

,. .

Explains why vegetables are coOke ightly before being frozen .
.

07-Exc 15-1-2 Explains why some reactions occur at lower temperatures inside the body

- 01-Core-24 thru 28R
r

(Student's responsibilities) ,

>I.

03-Core-25

,

States what happens to atoms in a chemical reaction
..

.
04-Exc 7-1t

-
3R

,

.
Selects grephs which show two variables incfeasing together

4

"

14,

1.
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Objective Number Objective Descridlien ,

.
,

04-Exc 7-2-1R

,
lb ,

.. i
k Lists solutions in prder of,concentration

".,

.

04-Exc 8-1-1R Handles a thermometer, using the accepted procethirr
..

,

05-Core-1R -States the purpose of a control in an experiment
.

.

.

06-Core-20R Recognizes the contiguous development of scientific models
.
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Defines reaction rate. .1

The student recalls the definition 'that reaction rate is the speed at which a reaction
takes place. 40'

Student Action: Responding to the effect that reaction ratelg the speed at which a
reaction takes place.

41,

Performance Check A: Define the term reaction rate as it is used in the following
sentence. .The reaction rge between mixed hydrogen and oxygpn is amazin&

Remediation: (1) Check 'the student's answer to luestion 1 -18 and Self-Evaluation
13-4. If he got them right, ask him to explain what the ion is asking. (2) Have
the student review iteni 1, 2, atAl 3 at the top of page 1 3. ; ,

Cor

Selects variables related to the concentration of a solution.

'The student classifies the mass of the dissolved substance and thF volume Of the
Solution as the variables invqlved in determining theconcentration of a solution.

Student Action: Selecting the variables
solute and the volume of the solution.

A: d and e
B: b and d

c and e

eterinining the concentration as mass of

Performance Check A: Hal wants to state the.- concentration of a sugar
Select any of the following things he must know.

a. The brand name of the sugar dissolved
b. The speed 'with which the solution formed
c.. The color of the solution
d. The mass of the-sugar dissolved

'e. The volume of the solution

Remediation: (1) Check the student's answer to question 13-7. . (24 Have him re-.
view the last paragraph on page 192. (3) Have.him do Excursion 7-2.

ore
3

Defines concentration of a solution",

The student recalls the definition that the concentration of a solution is the amount
Of dissolved substance in a definite amount of,solution ordiquid (solvent).

Student Action: Responding withthe notion that the concentration of a solution is
the amount of dissolved substance in a definite amount of solution , or liquid
(solvent).

Performance Check A: Write a definition for concentration as it is used in'the fol-
lowing sentence. The concentration of the instant lemonade drink solution is so
great that it tastes bitter.

1 9

. 0.



fiumediation: ( I ) Check the student's response to Self-Evaluation 13-5. (2) Review
the last paragraph on page f 92.

Stlects indicators of reaction ratty.

The student classifies from a list those statements which involve indicators of reac-

tion rate.

Student.Action: Selecting at least two Of the three items tiken from the list of four
below: .

(1) the amount of product formed-pePtime period,
.(2) the'speed at which the reactants are usediup:-
(3) ihe time required for the first noticeable changes, and
(4) the temperature change per time unit.
A: a, c, and d
B: a, b, and e
C: b, c, and d

Performance Check A: Barry mixed two solutions and made the following observa-
tions. Which of his observations are ways of stating the rate of a reaction?

a. One of the reactants was used up in 5 seconds.
b. The .totaf volume of the reaction was 28 ml.
c. In 3 seconds, 20 grams of a yellow solid formed.
d. The mixed solutions turned blue in 9.5 seconds.
e. Three cc of the product meighed 5 grams.

/
Rgmediation: (1 ), Review the student's respcTse to Self-Evaluation 13-6. (2) Have

him reliiew the three numbered statements at the top of page 193. (3) For each of
the ways of studying reaction rateiisted on page .193, have the student identify an
activity in Chapters 13,-14, or 15 which uses it.

.Relates the concentrations from equal dilutions of equal samples of a solution.

The student applies the principle that equal samples of a solution equally diluted
will have the same resulting concentration.

Student Action: Stating that the concentrations are equal and, in effect, that if'
equal samples of a solution are equally diluted, the concentrations of the resulting
solut ions VC equal.

1.4

20.

07
ore

'e



1

g.

Performance Check A; Jane pours 30 int of a salt solution into beaker, A and 30 ml
of the same solution intb beaker B. :She then adds 15 m of water to each beaker.

1. How do the concentrations f the solutions in beakers A and B compare
with each other?
2: Explain your answer.

15 ml
,water,

30 ml
salt solution.

Beaker A

V

.

F.

lueaker B

Remediation: (1) Have the student check his answer to Self-Evaluation 13-s. (2)
Have him review pages 435 through 437. (3) Have him answer questions 1 and 2 on
page 436 in terms of using 2 grams of salt in eacif of the beakers in Activity 1.

Orders solutions according to their concentrations.

The student classifies solutions according to their concentrations from the most to
Cthe least concentrated.

)re Student Action: 0=45derin the solutions in the increasing Order of the amount ofc
solvent added.

, A: 1. A, 2,E;.3. C, 4. B, 5. D
B: 1. B, fv E, C, 4. A, 5. D
C: L C; 2.1E1;3. D, 4:A, 5. B

Performance Check A:

BEAKER VOLUME OF
KI SAMPLE
(in ml)

VOLUME OF
WATER ADDED
(in .m1)

TOTAL. VOLUME OF
FINAL SOLUTION *
(in ml)

,-

A

B

C

D

. E

.

.

100

40e

70

10

80

.

4,

_ -

0

60

30

90

20

V.

100

100

100

100

100

.

t

.



f
All the potassium iOdide (KI) samples were taken from th same bottle and diluted
.with the volrg of water recorded in the table at) rPtce the numbers 1 through
5 on your paper. 'Using the concentrations listed below and the beaker letters from
the table, match each final solution described in the table with the proper statement
of its concentration.

Most concentrated.
2. Second most concentrated O. $

3. Third most concentrated
. 4. Fourth most concentrated
. 5. Least concentrated

Remediation; Review pages 436 and 437 of Excursion 7-2.

Interprets graphs of the wlationship between amounts of i.6-6-tiirig -and the rate of
. product formation. .

The studetifapples the rule that the dmount of product forthed in a given amount of
time is propofti nal. to the amounts of the reactants used in the reaction as long as
enough of both reactants are available.

Student Action: Selecting the graph which indicates The greater volume of gas pro-
duced and stating in effect that the greater the rate at which the product is formed,
the greater the amount of reactant used in the reaction.

A: Reaction b
B: Reaction a
C: Reaction b

Performance Check A: The graphs below show the results of two reactions of the
same chemical system. The reactants in the system are hydrochloric acid (HC1) and
a colorless solution. One of the products is a gas. A. different amount of HO is used
in each reaction, but the amount of-the colorless solution is the same in both reac-
tions.

1. In which reaction islhe greater amount of HC1 used?
2. How do you know?

Reaction a

0 1 2
TIME (min)

Reaction b

Remediation: .(.1) Have the student review Activity 13-1 and its related questions.
(2) Also revielk Figure 13-1 on page 194 and the related text material. ...

tiff

O.
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4,

I States the effect of concentration on reaction rate.

The studgnt applies the concept, that reaction rates vary with concentration..

Student Action: Stating that the. reaction rates of the trials would be different be:.
cause Of the difference in the,concentration of the reactants. Accept "amount of
water" as the variable and h lp the student to relate his fespoose to the term concen-

.tration.

Performance Check A:
Reaction A:140 ml,..HC1+ 20 ml water + 1 g zinc -+ hydrogen
Reaction B: 10 ml HC1 + 10 ml water + 1 g zinc > hydrogen

1.,Woulfl both of the reactions above have the same reaction rate?
2. If so, explain -why. If not, name the variable that accounts for the dif-
ference.

Remediation: (1) Haw; the student review Self-Evaluation., 13-10 and its acceptable
response. (2) Review Figure 13-1 and the first paragraph ori.page 194.

*

States the effect of the concentration of reactants on collision rates.

The student applies the concept that collision rates vary with the concentration o
the reactants.

Student Action: Responding negatively and stating in effect that a change in the
amount and the concentration 'of a reactant causes a change in reaction/rate by in- /
creasing the number of contacts between particles of the reactants.

Performance Check A:
Reaction A: 10 ml HCI + 15 ml Water + 1 g iron powder hydrogen
Reaction B:5 ml NCI+ 20 nil water + 1 g iron powder .-4f hydrogen

1 ..Would both reactions above have the same reaction rate?
2. Explain the two reasons for your answer in terms of Particle collisions.

Remediation: (1)4Iave the student review Activities 13-7 through13-10, his answer
to 13-19 arid the subsequent paragraph. (2) Also review the student's answer to
question 137,27 and the subsequent paragraph.

States the effect of different numbers of reactant particles on reaction:rates.

the student ap.plies the concept that the number of collisioltivaries with the number
of particles present.

Studtint.Action: Stating in effegt that if triore particles of a reactant are present in
one reaction than in the 'other, the reacting particles will, collide more frequently
where the particles of reactants are more numerous and therefore react more often
than in the reaction with fewer particles.

.

2 3
.;



Performance Check A: Both beakers below show dissolved particles of substance O.
Blocks,of salt with masses of a g are put..ineo each of the beakers, 1 and 2, and reac-
tions of 0 + salt occur. In teims of pacles, how'would your model explain that
the reaction rate will be faster in one of the beakers than in the other?

Beaker 1

(259C)
--------- 0 0

3 g of salt

o 0

3 g of salt-

Beaker 2

(25°C)
0 0 0 r0 0 n
0 n0 0

Remediation: (1) Check the student's response to Self-Evaluation .13-7.. (2) Have
him. review Figure 13-1 and the first paragraph on page 194.*

Selects .and explains the state of matter in which reactions occur most rapiqly.

Tlie student generates a statement to expla,in -why the reaction of gaseous reactants
is more rapid than the reactions of solid or liquid reactants.

Student Action: Selecting the reaction in which the reactant whose state varies is a

. gas and stating that the reaction is fastest because gaseous particles move faster than
liquid or solid particles and therefore the Most particle contact retlts.

A: .e
B: a

C: b .-)21
Performance Check A:

STATE PARTICLE SPEED

Solid

Liquid

Gas

slowest

medium

tastest

The table above is based on your particle. model.
1. On the basis of its information, which of the reactions below would have
the lastest reactidfi rate'? (S stands fot sulfur and 0 for oxygen.)

a S (solid) + 02 (gas) --o SO2 (gas)
. S (liquid);f. 02 (gas) SO2 (gas)

. c. S (gas) + 02 (gas) 502 (gas)

plain your answerin terms of the particle model.

I

0



,Remediationi (1) Have' the student review pages 3.61 and 362. (2) Ask him to state
what would happen if hOt water were heated even more.. (3) Ask him in which state
the particles are moving fastesi, solidf liquid, or gaseous. Therefore, in which state
would reactions then take place most ripidly?

Indicates how properties change during heating.

The student classifiqs volume, kietic energy, speed, collision rates, number, and
particle siie gslincreasing, decreasing, or remaining the same during heating.

41.

Studont Action: Indicating that volume, kinetic energy, speed, and collision rates in-.
crease, whereas the number of partkles..and size of the particles remains the same.

A:. .1. increases;.2.'reytains the sameL 3.. increases., 4. remains the same, _5. in:- .
, creases,.6. increase

. ,

B: 1.. increases, 2..remains .the same,-3. increases, 4. remains the same, 5. in-
deases, 6. increases . . .

i
C: 1. increases, 2. remains ale same, 3. increases, 4. remains the same, 5. in-
creases, 6. increases .1:

Performance Check A:. In Chapter 14, you- heated some On yoUr Paper, list
the numbers of the variables listed below. Based on your particle model and your-
experience, indicate how that variable responds-to heating by writing increases., de-

.
ereaSes, or remains the same.afterthe number of each variable.

AI. Volume .11.

2. Number of partiCles
3. Kinetic energy of particles
.4. 'Particle size
5.,Rate of particle c6ITEQon
6. Particle speed r-

Remediation: (1) Review page 361 of Excursion 1-1 and the student's response to
question 14-9. -(2) If his answer to question 14-9 is wrong, review the paragraPli be-
lbw question 4712.

7

13
ore

Explains the effect of te'mperature increase on reaction rate.

The- student applies the concept from the heat-as-energy 'model that the number of
collisions between particles increases as the temperature increases.

Student Action: Stating that at higher temperatures matter particles move faster,
collide more frequently, and therefore react more rapidly.

Perfor ance Check A: Norman poured two samples of 30 ml of hydrochloric acid
(i-1ClrTnTTWç jars. The samples had the same concentrations, butone of the sani-
ples was -at 20°C and the other was at 35°C. He added. 1 g of zinc to eaCh HCI
sample. The warmer sample reacted faster. Ike your model to explain how temper-
ature differences Cause the rates ortwo reactions to be different.

25

440



RemediatiOn: ( 1.)Check the student's answers to thp Checkup on,page 2.10 and refer
, him 'to part B of Excursion 1-1: (2) Have .the student check his responst to Self-

.. EvalUdtion 14-6: (3) Have him-review Actiyity 14-1 and explain the differences in
teAms of ixirticle collisions. (4) Have' him review'the two paragraphs which follow
question 14-1 2.

Relates differehces in temperatures to reattlon rates.

The student applies the concept that ttie, rateof a reaction varies directly with the
temperature.

Student.Action: Stating correctly 'whether the unknown teniperature higher or
low& than the known: and iq'essene that the unknown .temperature is lighèr tlan
the.temperitture of the trial whose temperature is given if the rate of the iaction of
unYnOwn tempe(ature is 'faster than :the rate the 'reaction- whose temperature
is given or the reverse if the trial of known temperature is faster than the trial of un-

known temperature.
A: 'Higher
B: Higher

Lower.

Performance Check A:

TRIAL ,TEMPERATURE
),

REACTANTS RATE

-I

2 -.
.

4P'

10`)C

100 ml milk + 1 ml lemon juice

1.Q0 nil milk + 1 ml lemon juice

soured quickly

soured slowly
,

1: What can you tell abdut the temperature of trial 1 as compared-to that of
trial 2?
2. How can you tell?

Remediation: (1 ) Review the answers to questions 14-7 and 14-8 and the following.
paragraPh. (2).Review the paragraph-below qUestion 14-12.

Reads and analyzes:a curved-line graph.
0,

The student applies the process of reading and analyzing:a curved-line graph.

.Student Action: Indicating the interval in which the highest temperatmi change
occurs 'as producing the. greatest' changein .the rate of reaction.

A: 0
B: a

C: d

4
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Performance Check A:

1 '
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TEMPERATURE (in 9.81

,-

According to the graph above. Which of the folloWing temperature intervals prOdikes .-

the greatest ehange.in reactiOn rate? Select the letter of the cOrrect answer. s )k,.
a. 09 to 20°C ' ;;-.

b. 200 to-40°C ,A ,
.

7,
fl.,..

c. 40° to 600C.... . .

d. 609, to 80°C '
.

'
#

Remediation: (1 ) Help the student 'calculate the increase,in the rate a reaction for
a given temperature interval. (Assign any rate you wishtO the y-axis, forexample,
milliliters Per second.)...(2) Have him repeat the valdulation on 'another interval-by
himself. (3) Have him.proceed on his ejwn to repeat,the calculation for each ipteryaf-:-
given in the check and fell you which increase is the largest.

States' relationships among reaction. rate, collision rate, tvinperatUre, and concentra-.

..
The student; apPlieg.the Concepts goyerning collision rates and reaction rates-whet): '..,';

,

% .teMperature and concentration are variaples ,,,
- . . .;

. - ..;

if

1 . , , t .,-

StOdent, Action:. R.es (,p,x4r) affirmatitely and stating in effect that many particles -
moving slowly ,can hav9 as many Contact§ as fewer particles moving mortrraaidly. .,-.,..

, , , 4) .

.-
.4

2 7



2. How would your particle.model explain your answer?
.

Performance Check A; Sam collectd -the datit'shoWn in the tb1e below.
. .

. . . :

:T"RIAI., CONC.ENTgATION TEMPERATUkE- CATALYST

,-'- A .:

B

10 nil 04,1104 -f 5 mi H2 2O4 + 5.."1! water
r..10 01 Kfiln04 + 5 int H`n04 + 8 .mt ihiter

35°C.

40ge.'

none

none
_.

-r

(Trials A and Bliave the same reaction rates.
'f: 'Are the collision rates-the same.in A and

.
.

. Remediation: H,ave the student, review the paragraph'below qu,estion l4-1 Yon page
.21,3, Discuss this and review the performance check with him.

.1,"

Gives an operational.definition for diatyst.

The studeni recalls the Operational definition)* .catalys't which intludes all of its
characteristics. .
. -.

A. . .. .

Student Action: Stating the definition. that a catalyris a substance'which increases
. .

.

the rate of reaction, but does not catiSe the reaction riact as a reactant. '.
. .

, .ii
.

. . : (., It .

PeArMance Check A: ..Write an . operational definition, of the word cqtalyst which
inelu .41_,the characteristics of asatalyst.. ,,_, , . .... 1

. ,
.. , \,,.. --\ , \ ,-,,,............\ . .,\(..,..,,

-.. .

Remediation: .( 1 ).Have the stude:nt review the third paragraphon plige221. (2) Ask .
him what heivould have .to know to be able to tell ifa giveh substance is a catalyst

for,agiven reaction.

1-

..

Pt

t. 1

Docides wliether certain additives are. catalysts Of reactions.
A.

I

;

'The sindent classifies catalysts from pairs of reactions in Which the Volume of gas
produced in a specific amOunt of time is the variable.

's(>

StudentAction: Indica in as catalysts additives WhiCh Cause an inCreasedii the
do. not react themselves cr cause the reaction.:,

A: I : no, 2 yes, 3. no-
B: I . yes, 2. no,.3. no
C: I. yes, 2c:ino, 3. no ,

speed of the,reaCtion.bu

Porfdrmanbe Cho* A:

VO.

4,

1. Consider the two trialS of theivaction below. T ..

Trial A. , . .
, .

.
A 20 g sampleof 'zinc: nitrate is heated. The reaction pr.oduces .15'ml of
oxYgen in ,one minu*. 7

, Trial B. .s i
. ,

, .

.
. .

A 20 g sample of zinc nitiate.is.heated with a li-ttie copper nitrate (blue- (.

4' green). '. The, .reaction prodUces 15.5 ml of oxygen iik.one minute,. 4:ind4
,-

4
e . ' -

. a.

- .., J.lie.Oue4fen ct*stals turn bla jek.-...,, , 'A
t;''

t,
:

18
a

777-7
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Does copper nitrate act as a catalyst for the.reaction?
2. Consider iho.tWo trials, of the .reaeitiori below.

Trial A.
.A .10 g sample of hydrogen 'peroxide (H202) is heated gently.' The Ileac-

.
tion #ves off '1 ml of oxygen in 30 seconds..

TOal ft.
g. sltriPle of H202*.is heated. with a little gold dust. Shligkves;:off

ml oi oxygen in 30 seconds. The, gold dust is unchanged...
Does gold dust 'act a.s.a.catalyst for the'reactiori? .

3. COlisider the tWo trials'of the reac.fioh. tielow.
, .

'Trial A.
1

) ,
1 '"

A 20 ml sample of vinegar and 4 g of baking Soda react tovroduce 25
<,

ml of gas in 30 seconds:
Trial.,B.

'A little ammonium hydroxide is add'ed to the 20 ml of vinegar and4 g"
6 of baking soda. The ammonium hydroxide is used up, and 10 ml of gas

is produced in 30 seconds.
Does ammonium hydroxide act as a catalyst for the reflation?

. .

I

Remediation: Have the student read the third paragraph on page 221 and the'n
plain to you why his answer was wrong.

Statesa design to test if a substanee is a catalYst..
. ,

"The student applies the concepts Of testing fora catalyst.

1

!

1.

'Student Action:. aatils, i deSign. which Incliides the following: ..(1) the idea that
onlY one varOble should be.yaried (using or withhOkling the substancettelng used as
a catalyst), (2) that all.Other variables (teniperatitte, cOncentration or amount of re-

, aetants used,, and the methOd'of measuring reaction nates) should be held constant,.
and (3) a test 't.o establish if the substance reacts.oecauses the reaotion. Answers

,.wilkyary,.bat the three elements above MtIst be included.
< qb

,.
,

Perforniance Cheek A: Sue wanted, trOi know if 'a copper 0...i§::-4:,e4alyst for the -I

hydrochloric, acid-shell reaetion. Design a .thethoil. to find Mitt The rate 'of the.
reaction is'indicated by the rite at which carbon dioxide 'gas is prodtieed. Ineltide.
statements of (1) which variables should be kept constant (HINT: What thingscause
the reaction rate to change?) and (2) which yariables should vary; Also (3) include a ,.`

44 ''
test to show if the BB reacts or causes the reaction. .

I: Remediation:"(1) Check tI4 studeneS .answ6rs.to questiori, 15-19 arid Self-Evahiatión ..

15-9. `(2) Have hiM -reviov .Activities I 5-5; through' 157., (3) With his book opin,
.. have,him desthibe 'to yoti-the 'design he failed to'give earlier. (You may wish-to.ask

/
kading questions to draW Ifirn:out.) .

A



,.

Judges the amount of catalyst necessary to affect a reaction: A

The student applies the concept that only small amountS of a catalyst are nepded to
get an increase in the rate of a reaction.

Student Action: Ites221.1idin negatixely and that if the substance were a catalyst,
small amounts'of it would have affected the reaction rate.

, Performance Check A: Frank heard thai manganous. sulfate (MnSO4) was a catalyst
for the reacfioii between hYdroehlotic aCid (HC1) and shell. , To three test tubes in
which HC1 arid shell were reactthg, he,added V4, teaspoon 'of MnSO4 to one, 16 tea,
spoon to th&second, and 1 teaspoon toilie third. The rea.ctionstafedid not change
in any of the three'iust tithes. Infurther trials he plans to add 2 and 3 teaspoons of
MnS,Q4 to tWo other test tubes of.HCI-shell. ,... ...

1. Are these additional trials necessary to find out if MnSO4 is a 'catalyst for
9 the reaction?

, , , .
,,,, .

. .
2. Explain your answer: .,

-

Remodiation: "(1 )1:lave the.student review the third paragraph on page 221 arid ex-
. plain to you why his answer and explanation are incorrect. (2) Have the student re-.

view his answer to Sell:byaluation .

4,

p .5

07
ore

Judges &situation in which more 'than one catalyst ls proposed for a specifie reaction.,

.-
The student applies the concept that there is.often more than one.catalyst foy a
reaction.. . . . ,

* .

, ,
N; e:. i .

a

...Student ACtion:,, Itt:LorAuld", thit all the student& could,: be right besause there is
. Often more than one catalysffor a reaction. ,...

,..,..

Performance Check A: Three Students had beenAtudying the reaCtfon ol burning
sulfur dioxide to form sulfur trioxide. .. . -

2502 + 02 --). 2S03 . , .

Al Greemsaid, "I've found that platinum is a catalyst for the reaction;' .

Bill BrOwn said, "I've found that vanadium pentoxide is acatalyst for the reaction.','
Gina White said, "I've found that ferric oxide is a catalyst for the reaction."

-. I. How many of theSe studinfs tould-be correct?
,

, 2. Why? ,,,

.Remediation: (1 ) 'Check the.student's answers in yable 15'7.1 on page 223. (2) Refer
him to Excursion 1571. (3) This.poin't is suinmiiffzed in iti oh page 224.. (4) The"
point is evaluated in Self-Evalulition

4

States the method for showing how concentration affects reaction rate.

The student applies the procedures to show whether concentration affects the rate of
a reaction'and of measuring' reactiOn rate,0 terms ,of the rate of product formation.
' '1fr S. .

t.



.
,-*"';

Student Action: .Sta±gl the procedure whichiincludes (11) varying' the concentration0 r the single reactai'it ri eeingstudied, (2) keepingIiiectoncerttration-Of Other reactants
'coonstant, (3).keeping the temperatures of the reactants c9nstant,*(4) not altering the

,

Q

A,

use or nonUse of a catalyst, and (5).recording the interVal bavieen the time the
chemicals arc mixed and the time the indicator begins to wOrk....

_. .

Performance Check A: The rate of a reaction like the one below often changes with
a change in teinp4aturei. with a change in concentration, &when a. catalyst is used.

HCI + eggshells -+ CO2 . .__ . . ...
The carbon dioxide (C0c2.),.gas cirbe collected in test tubes bY water displacement.
Describe a procedure you could follow which would show if changing the concentral,
tion of the HC1 would 'change ,the reaCtion rate: In your 'procedure include What
things should be varied and what should be kei)t etinstant: (HMV What variables
affect reaction rates?)

. ,
.

Remediation: ( 1 ) Have Ihe student review Activities I 3-7 through 1 3-1 0 and his
answer to Self-Evaluation 1341. (2) Then ask him if it.viould be fair to heat one of. ,

the samples and not the others or to add a catalyst. to one sample and not to the
.other. (3) Ask him 6-. it, would be advisable to vary several coircentritions at once.

,,t.ates specificity of catalysts for given reactions.

The student pplieS
,

the concept or the limited applicability of a given catalyst.
r

tudent Action: .Responding,, negatively and, in effect, that a substance is a catalYst
-to a specific reaction atctO'geveral rekictions, but not necessarily to others.''.'"

Peefotmance Check A: CLiey geated pOtassiprn chlorate (KCiO3) and a little man-
ganese dioxide (Mn02). Ox.ygen Was given -Off faSter tha-n when .KC10i'was heated .

without the Mn02. Casey concluded...that since' Mn02 iatalyt for the. KC103, ...-

reaction, it must be a cataly§t for the reactiOn between*HCI and-§hell:
1. Do you agree?
2. Exiilain your answer.

, .

out

Remediation: (1) flave the student review Aetivities 1.5-8:and) 5-9 on pages 222
and 223 with particular emphasis on qbestion I 5-23. () Activity I $-6 and subse-
quent questions also show this principle. (3) Check the student's response to Self:.
Evaluation 15-4.

Selects the variables affecting the rate of a chemical reaction.

The *dent classifies the variables that affect-the rate of a chernicakeaction.

Student Action': Selecting those two of the following variables ihat anpear in the
list f options in each check: (1) the temperature of reaCtants, (2) the concentra-
tion of reactants, and (3) the presence of a catalyst. 4.

A: a, c.,
B: c, d
C: b, e

f..

.pe

e,"

t o 31

A

(.1



:PerformanCe Check A: Select the tw'o, yariables wlicfi. affect the rate of a chemical
'reaction.

a. The cOncentration of reactants
b. The color of the reactants

The temperature of the reactants 10

d. he. Student Who. does the. reaction,.
e. The shape ohhe container usedor the reactahts.;

Remediation: (1) Review the. first And second paragraphs on page 225. (2) Check
the 'student's response to Self-Evaluation 13-3. (3) Have the student cite an adtivity

in Which 'the variables lieTaikno identify affect the rate of a reaction.

4

\ Selectonditions whichpioduce thp fastest Leaction rate.

The sttident classifies high coticentration high temperature, and the presence of a
catalyst as the combination that results in the fastest reaction rate.

Student Action: Selecting the vaijables which indicate high concentration, bigh tem-
perature, and the presence of a catalyst.

. .

High, high, present
B: Present,.high,.high
C: High, high, used"

..

Performance Check A: From each set of parentheses,select the choiee win& -makes

the.statement . true. -A reaction pill probably go fastest if the concentration of the.
reactants is.(high; medium, low),- if .the tefnperature is.(ifigh, medium, low), and if a
catalyst is (prpent, absent).

RemediatiOn: (I) Have the. student 'reread the two paragraphs followiu question.
.14-1 2', (2) fkive him revieW the first and second paragraphs on page 225...

. ,

!:

Interprets a graph (*the relationship between reaction time and the concentration
of reactants.

The student applies the concept. that reaction time varies inversely witii the conn.
ttation of the reactants. .

A

Student Actium; Selecting the triat..witk the shor;est reaction timeand stating, in ,

effect, that the greater the concentration, the greater the nimber df Collisions and

. .

the shorter the reaction tinie. .-
. N 4

A, 13, and C: Trial 6

a



,

I r
6.,

. s.

PWriormance Check A: Study the graph: .

. 1. In which trial is there the greatest number of collisions betweeti particlet
., pf-yeactants per second?: , .

'2. :Explain; your answer in.terms of concentidtion.and riaction tin4.
P.

-
" .

. !..e. 4'11

. I

11

-A
6.

r I.S6 6 .,

,

,

.t:` .

,

I

: .

al

41,1

270

240

§ 210

$
F. 180

4150.i
z
° -120

60

r.

Alma(

0

1 2 3 4 g

TRIALS (in order of increasing concentration)

Remediation: (1) The student should review the completed Figure 2 in ExcursiOn,
131-1. (2) Find out if he understands that as the reaction rate goes up, the time of
the reaction' de,creases. (Review Table 1.) (3) If the student does'understand-the re-'
lationship of concentration-reaction rate and .collision, have him review the pafa-
graph above Figure 13-1, as well-as Figure 13-1.

Recognizes a graph of reaction time Versus concentration:

The student identities the graph for a plot of reaction time versus concentration.

Student Action: Selecting the graph showing a concave curved -line whith slopes
downward from left to right. ,

A: d
B: c
C: b

3

0...?,



Performance Check A: Bill-studied the effect of changes in the concentiation of HC1
on the,reaction time of the reaction zinc + hydrogen. He defined reaction
time .as the time needed to produce 20 nil of hydrogen gas. Which of the graphs be-

. low is probably the correct graph for his experiment?

aim in* am., .mt mi.

INCREASING
CONCENTRATION

c.

"/

/z .

(7) Z
< 0
X I /
Z <

b.

INCREASING
cONCENTRATION

"It

b.

d,

..

.. INCREASING
CONCENTRATION

t
20 _ %z I A . %

< 0 N
w N
cC F N

z ...
..... LU t-

LC

.
.... .=,,)

S' INCREASING

CONCENTRATION

Fiemediation: (1 ) Have the student reconsiderhis completion of Table 1;page 500.
(2) Check the graph he drew for Figure 2, page 501, atid discuss the labeling of the X
axis,. which represents concentration data.

°NI

frt

Explainewhi powdered material burns more rapidly than compact material:

5The'student applies.the concept -of the effect of surface area on reaction rate.

-.Student Action: Statinf that increasing the surface area of a reactant speeds up the
tate of the reactiOn and that in thedust formollfe reactant has more surface area
than in the compact,state.

Performande Check A: Consider the, two ;cages ,below.
Case 1 . Flour in asack won't bürn.very401, 'even when.heaied with a torch. .

Case 2. Flour dust in the air in a flour mill iii.acts so quickly at room 'temperature
that a small spark can 'cause it to. explodeNiolefitly. , ;

. How can you explain the difference in reigtion rates between, Case I and, Case
..,

PT.
.

4.1.
. ;

5)"

le
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P c
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*. .,

ReggtfliatiQp.;,.., (1)Check the.,.StUdent's response to.questions*,.17, 18, and 19 on page
'..501(2) ShoW the itudent zinc Powder and aSiChip hem(' he could convert.the.small

Pieces shown in" Figure:y1; page 508, to the powder forni-lind.what this would do to... ...
, . .

. .
. ,

thç surfacoirea of zinc. ,:
.

.

Explains why reactions occur more slowly in cold.air than an'warm air.

The studentaPplies the concept from the particle model concerning the direct rela-

tionship between 'temperature and collision rate.. .

Student Action: Stating that particles in cool air move more slowly than those in
warm air, tin's colliding less ofterilind, therefore,reacting more.slowly,

. ,.
Perforrnance Check A: In'.Excursio.n 1411, you saw that reactions
place More *slowly cold air than in warin air. How would the particle model ex
plain this in t of particle speed and collisionsT , .

1

Remediation: . (I ) Check the student's responses in Tables 1 and 2 of Excursion 14-1. .

oes he infer the relationship between cold and, reaction *rate fronnshose tables?*
) betermine if he. has the concept that cold nd heat .fiave Opposite, effec'ts on

ecUlar speed. (3)' If the student can verbalize the step at ve,,refer him to the
para h f011Owing question 1 LH 2 and then have. hiM try again answerthe ques-

"tion in the check,.
,

07

,t

Explains why vegetables are cooked slightly befOre being frozen'. :..

The student apPlies the concept that heat destroys' the Catalysts in livingibinA

Student Action: Responding that heating vegetables destroys the catalysts which
hasten spoilage.

.Performanbe Cheat A: Vegetables are put into. hoiling water for 3 to 5 minutes bez
fore the.y are frozen,. This nearly stops thf reactions that otherwisecanse
even when the vegetables are' froien. Explain what heating does that stopf't,the them-
ical 'in the vegetables (living thilgs),

Remediation: ) Have, the 4\:ideiit reView kétivities 8 and 9on page§ 519 and 520.
(2) Check questions-a:* 21, and 22 and thaolloWing pardgraphs on page 520.with
the student. (3) Be sure he understands 'spoilage "as alchemiCal reaction in liVing
things, Also be sure he understands the role orcatalysts in living.. things. (4) Have-

.

him review the performance check:"

:".

' '
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.

EXplains why.scarie reactionsboCur at lower temp.eratures inside, the body.

f

45:'

The Studrnt appiies the cbncept that the presence of a catalyst will catise.the rate of:" .

a reaction toWffibr at lower temperatu'reS:

Student Action: ReSpondint that human beings, like all living things, ,contain cata-
lysts wha allow forrapid 'reaction rates af lOw teniperattires. - "

Performance Check A: 'Temperatures well above. 801;C ;are needed for the juices,
from j 'hamburger to react With oxygen to produce ...cfrbon dioxide and watei
rapidly enough _to produce noticeablg beat. Yet the same reaction haniburger
juices plus oxigen produces carbon diOxide and iva.ter and-noticeable amOunts of

. heat at 37°C in your-body! Why? ,

1
. Remediation:. (1) Check the student's answers' to questions 15-0, 15-7, 15-,16, and
. 15- 7. Then har him read the paragraphsat the bottom OfPage, 217 and the top of.

pag4 22.1,. (2), Did. the student conclude frorOxeursiod 15-1 that 1iving41TIngs Con- .

tain catalytt?'. ,

I.

w:;

4

.:;

I.
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Chapters 16,and 17

. Excursions 16-1 thru 17-3

'1

Performance Check

SuMMary Table

Objective Number
.. ,

Objective Description
I

. %

08-Core-1 Aelates.changes in concentration,to changes in r es of reaction
..

. ..,

08-Core-2 , States the effect of heating on the rate of &reaction
-

08-Core-3
.

Checks for odor change in-vapors ,

OR-Core-4 Explains varied Combinations of the same elements in two or more subStances

Q8-Core-5

.. ,
'Selects compounds WhichIcontain nitrogen . ,

_

08-Core-6 .'

1-

Stites a use for Nessler's solution
..

08-Core-7

,

Tests for NI-I.3 in a substance ,

,

'08,Core-8 .

I
.

Tests for changes in odor , . .

08-Core-9
.., .

.

.
.

,States why scientific concepts are continually tested ..

.

08-Core-10
.

,

Gives an explanation for the color,change of an indicator

08-Core:11 States:that atoms of substanees react in definite numbers . I
,r.

..

08-Core-12

.

,.. '..

States a reason for averaging rePeated measurements ,
5

.

08-Core-13
- , --.

Shows extrapolation of a linear relationship
,

08-Core-14

t

Extrapolates reactant amountsinciselects the reason extrapolation can be done

08-Core-15

X

Neutralizes an acid with a base r .

08-Exc 16-1-1 Relates the density of a substance to its quantity
,

.08-Exc 16-1-2 Measures and calculates density ,

08-Excl6-1-3 Indicates the relationship between density and floating
.

,.
s.
.

' '

. 5.



411

1115111 IMIMEMIN 11515 51M INIMIN111 INIEMMININ

: I :

:

,,



r

. -

, 1.

1,

- .Objective Number
,

.

Objective Description .

.

44 ; .

1138-Exc 17-1-1
.

15i:edicts the effeCt of dilution'on the neutralizing ability of an antacid . ...

.

08-Exc .17-,2-1 . explains why a eeactiOn stbps . e
. ...

.08-Exc 177,3-1 .

.-..
.lhes litmus paper to test solutions ,

1"-..

08-Exc 17-3-2

,,.,.-_.....1..
Selects solutions which show the relationship between.p11 and H+ ion concentration

. :.,

08-Exc 17-3-3 "r. Measures th6strengths Of acid and base solutions

-.. ,

0c1 _Core-24 thru 28R
. ...

(Student's respOnsibilities) . i.' ,

02-Core-8R
., , ,

,Explains similar test results from different substatices
0 .

01Core-18R
/ ..

Explains why many substances but feW elementrare known . .

. :

04.-COre-3R ,
Uses the concept:that atomscoMbine ,lti definite numbers .,

.

,

.

04,Core-15R
%.

Recognizesthe reasori for basing cohcluOons on many ,Cases ,,' '
.

f :

04-Core-19R
. ..,.

...

..Statesthe rule orthe combination of atoMs in definite numbers (ratios) - ' :.. .1 ,

04=Exc.7-1-5R Extrapolates and interpolatesofrom-a graph
.

-

I

.

.. ... .

. . ...

1? ..

...
.,...

. ,

. .
. _....

. ,..,_ ,....

, .. '

.. . . .

. ' ...

..

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

. ., "- . .

.
- ,.., ..,

-4, C-7
.

_.

.

I
: .

.

r
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N Retates changes in co

. .

'

,

. I
.. t ).' 4)-'

.)...

centratIon to changes in rates of reaction.
a 4

The student applies the relationship of the concentration of reaCtants and the rate
of their reaction to a problematidAl situation.

r ,

-Studbrit Action: Responding that an incretase in cohcentration of a reactant increases
". the rate of reaction:

4

Performance:Check A: The sodium hydroxide(Na0H) solution you used in Chapter
16.to release ammonia (NH3) frOM egg whites and:fertilizers was not Very "eonoen-
trated. What effect would the use of a much stronger concentratiorr of NaOH have
on tip reaction?

Remediationz ,(1)- Give the student the answer to chiestion 13-25" and ask him to
ans'wer question 13-2;() and explain it. (2) Have him review page 194, especially
Figure 13-1. (3) The concept involved "iii this objective iS reviewed oti page 225.

.

11.

States the effect of heatinon the rate of a reaction.i
The, student applies the concept- that the speed of a reaction varies witii its tempera1
tute,

'Student Action: Responding that heating increases the speed of a reaction.

Performance Check A: In Activity 1 6- 1 1 when you Added sodium hydroxide (Na0H)
to the- ,meat, 'egg white, and other. substances, ammonia (NH3) .would have, been.
given Off "and..hubbted.throUgh the Nesstees solution even it' you had not heated the
mixture. Why;:then, did yoti,heat it?

hemediaiii*...(1).Ask -the:student:what happened when he heated HC1 in the 11C1-
shell reactiOn PageS2.06 and 201.,.(2)-This is an application of the concept stated
iq the paragraph- at ihe bottom of -page 213. Have him review this'inatesial and
state what it tells WM: about tempirature.

Checks for odor chafige in vapors.

The student manipvlates solution A to srnM1-it safely: .
ef

Regular Supplier phenolphthaleiti solution HO (3.0M)
NaOH (1.0M) phenol red
Congo red test tubes.

"-dropper bottle:,

Student Ac9on: Waving His hand back and .forth over the solution, rather than pot-
-ling the bottle oi-beaker near his .nose and inhaling. The student's observations ate

irrelevant to scoring this objective. The checks duplicate those in °Ai-Core-8, and the
. iwo objectives can be evaltiated together.

,
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Performance Check A: Before you begin; tell youi '. teaclidi that you are going to do .

this 'check.
:1i... lsthere any change in':the odor of phenolphthalein when sodium hydroxide.(Na0H)

,..
-is added to it? TOariSwer this, do the following. ': ,-,

.1. Put 6 drops of phenolphthalein into a test tube.
2.. Smell it.. : . ."

:-. 3. Aitd 2 drops of NaOH.,.
4. '8.thelfthe mixture.' ..

Are the smells noted in steps 2 and 4 the s.arne or different?
.. - ...

Rernediation: (1) Have the student review the safety note and Activity .1.6-1 on
page. 22B. (2) Ask him to propose reasons why this procedure in necegsary.-

114
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Explains varied combinations;of the same elements in two or more substances.
le

The student applies 'the concept,that the same tiements Can compose different sub-
stances when put together in different orders or combinations.

Student'Action: Stating that the,given substances can haye different properties and
yet be composede same elements if the elements are put together in different
orders or combinations.

Performance Check A: In Activity 16-11, you found that unco.oked meat, potato,
urine, and soy sauce contain NI-13. If you had Idled further, }jou would have found
that they. contain crarbon and oxygen, as well as nitrogen and hydrOgen. How do
you explain that these substances contain the same elements,and yet are so different?

Remedial= (1 ) Review the responses to Self-EvaluatiOns 16-9 and 16-10 with the;
student. (2) Have him read page 69. (3) Have him'read the paragraphs following'
question 16-18 on page 239.

08
ore

Selects compbunds which cOntain nitrogen.

The student classifies compounds as containing or not containing nitrogen.-..________..... , . .
... -

Student,Action: Selecting the samples in which aarionia is present as those contain-
i

ing ffitrogen.
A:. Orange and purp le ,
B: Red and blue ( 'C: Green and pink: ..

. , elf/;44 , 1.-
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ferforniance Check-A: Bob tested five substances for ammonia, sulfate, and copper.
HIS. resmIts are.shown in the table below. Write the colors 91 any substances-whichr.
you know contain nitrogen.

..SUBSTANCE .

JESTED
AMMONIA
PRESENT'

.

SULFATE
PRESENT

'COPPER
PRESENT

Blue

Orange

Purple

Red

Black

.

no

yes

yes

no

no

.

no

yes

no

yes

. yes :

..

c .no

no .

no

yes..

no

Remediation: (1) Have the student check his answer to question J 67)18-and Self--
Evaluation 16-4 with you. (2) Also, review his answer to question 16-4 on Page
229 and the paragraph that follol.ysit.

States a use for Nessler's solution.

The student generates the explanation that Nessler's solution it a lest specific to
NH3, not nitrogen.

S.

Student Action': Responding that he dis-agrees with the conclusion that a negative
test for NH3 is a negative test for nitrogen, and giving as an explanation that Nessler's
solution is a test for N113, and nitrogen ii any 'other combination would not 6e
detected by it.

Performance Check A:- Otis tested a white solid (NaNO3) and a yellow liquid(HNO3)
by putting each into a qifferent ll'ask with 10 ml of sodium hydroxide (Na0H) and
then heating the tWo flasks. Ho bubbled the gases given off through 5 ml of Nesslet's
solution. NO color change' was observed in,the Nessler's sOlutioli for gases fro%
either of the subStances. Otis comluded that the substances did not contain nitrogen.

I. Do you agree or disagree with this conclusion?
2. Explain your answer. .

Remediation: (1 ) Have the student uSe the chart in Chapter 5, page 60, to tell what
elements are piesent *in the given substance. . (2) Have him review the last two
paragraphs on page 229. (3) Review the student's mswer to question 16-17, tell
him that air is almost 80% nitrogen, and ask if the two substaiwes (NII3 and nitrogen)
would have the same operational definition. (4) Ask the student to identify the.:
substances in Table 16-2 which contain nitrogen in the form of N113. Then ask hitii
if one of the :substances which tested negative for N113 could have contained nitro-
gen in a different (.;0111bination.

*
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Tests for NH3 in a substance.
.

The student manipulates given materialto test for the presence of ammOnia in a
substance.

Regular Supplies: wooden splint
burner and stand.
test tubes
flask with stopper

A

Special Preparations: In box 08-Core-7, place the lettered bottles A, containing
NH4NO3;B3 containing NaCl; and C, containing NH4C1, It is adviiable. to grind ea.ch
material with a mortar aria pestle tO give it a texture different from-that seen in
class activities.

Nes. ler's solution
NH4NO3
4.5 cm rubber tubing
plastic straw.

Student Action: Adding NaOH and .boiling chipsAo .the sample,'heating it; passing
the gas through, a mixture of Nessler's solution:and NaOH, 'and correctly stating that
ammtinia is present if the Nessler's solutidn changes to an orangelellow color.

A: Ammonia present
B: Ammonia not present
C: 'Ammonia present

PerforMance Check A: ,Befor you begin, tell your feacher that you are going to do
thi-S. check.

Get,.bottle A from b 8-Core-7. Then; using as much of the substance in the,
bottle-as you can get on the end of a wooden splint,lest substance for the presence
of ammonia. Open your textbook and follow the Ness r's (est procedure outlined
os pages-231 through 235. Report your results and concl sions.

Remediation: (I ) Review the student's responses to Sel -Evaluations 16-1 through
16-3.. (2). Have him review Activities 1(-7 throug,h 16-9 n pages 234 through 235.
(3) Have him outline the procedure. (4) Then have him carry out his 'outlined pro-,
cedure.

Core
7
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Tests for changds in odor.
.

The Student chooses to use safety glasses to ptoteCt his eyes.

.Regular Supplies: standard phenolphthalein indicator test tubes _.......

NaOH (1.0M) , dropper bottle
Congo red indicator
IJCI (3.0M)r

Student Action: PItting on a' pait of safety glasses before beginning a procedure.
The studerit's observations are irreleyrot to scoring this objective. The checks for
this'obj.ective duplicate those litied in objective 08-Core-3, and the t4 objectives

.can be evaluafed together.

z
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Performance Check A: Tell your 'teacher that you are going to do this check before
you start it. "

Is there any change in the odor of phenolphthalein when sodium hydroxide (Na0H)
is added to it? To answer this, do the following.

1. Put .6 drops of phenolphthalein into a test tube.
2. Smell it. k

,

3. Add 2 drops oi NaOH.
4. Smell the mixture.

Are the smells noted in steps 2 and 4 the same or different?

Remediation: (1) Have the student read the .safety note and look at the drawing on
page 228 and the safety note .on page 4. (2) Have him propose a reason or reasons
for this procedure.

Core
9

States why"scientific concepts are continually tested.

Q!'
The student applies the coneept off the tentativeness of scientific concepts.

StudentAction: Stating that scientific concepts are ttei4ed as being supported tiy
evidence but not as ,proven to be true and that they are.4nged if not supported by
further investigation.

Performance Check Ai Earlier in this course you discovered that the millions of sub-
stances in our world are made up of 100 or so elements. Now, in Chapter 16, you as
a scientist- tested this. concept again by testing many things to see if they contain
nitrogen. Why do scientists keep testing accepted concepts?

Remetpation: (1) Review the summary on page 239 with emphasis on the fact that
evidence is not proof, (2) Review the paragraphs between questions 7 and 8 on
page 354 and page 355.

Gives an explanation for the color chanp of an indica,tor.

The student generates an explanation for the behavior of an indicator.

Student Action: Responding that a substance which acts as an indicator changes
color as the result of a chemical -reaction with one of the reactants after all of the
other reactant is used up.

Performance Check A: You bee used Congo Ted indicator to tell when an antacid
reactant is used up. How do indcators work? Why do they'ciliange color when they.
do?

Remediation: (1 ) Har the student put two.drops of phenolphthalein into a beaker
of Water and then add sodium hydroxide (Na0H) solution. (2) Ask if a. new sub .
stance was formed when the two solutions Were mixed and how he could tell. Was.
a reaction involved? (3) Have the student review the top.paragraph on page 242 .

el 5



which states when an indicator ids. (4);Then have the student review ActiVities 174
through 17-3 and identify why and:when the indicator changed color.

. .

States that atoms of substances ieact in definite numbers.

The student applies the concept that atoms of substances reae.t in definite numbers
(ratios)..

08
eStudent Action: Responding to the effect that when atoms of sUbstances react, they.Cor
do so in definite numbers.

Performance Check A: Karen measured the volume of sodium hydroxide (Na0 ) 11needed to react with 1, 2, 4, 5, and 6 ml samples of vinegar, using phenolphthal in
as the indicator. She then graPhed the data and predicted how much NaOH would
he needed to react with 8 ml of vindar. Explain why Karen could make such a
predictipn.

Remediation: (1) Have the student read the first four paragraphs of page .241,. (2)
Have him. review Tables 17-1 and 17-2 and tell why he could predict values in Table
17-2 from values $n in. (3) Review with him his responses to Self-Evaluations
17-2 and 17-3.

States a reason for averaging repeated measurments.

The student applies the reasoning behind averaging repeated measurements to a 08
particular example.

Student Action.: RespQnding to the effect that repeating measurements andfinding
their average is a way ofbalancing unavoidable experiment! errors of measurements

-12
which cause results to be too high or low.

Performance Check A: In Activity 17-3, you added sodiu hydroxide (Na0H) _to
live different volumes of citric acid. Then you filled in the -hat below. For each
volume of citric acid used, you added NaOH until the phenolphthalein changed
color. You repeated the process, using the same volume of citric acid. Then you
averaged 'trials 1 and 2. Explain why doing the process twice and finding an average
is better than doing it once. 4.

VLUME OF
CITRIC ACID
USW) .

ACTUAL VOLUME
OF NaOH USED

.

PkEDICTED VOLUME
OF _NAM .

. . \
)

Trial 1 4 ml
_

Trial 2 4 ml
a

AVerage 4 ml

\\

.



Remediation: (1) Check Tables 17-1 and 17;-2 to be surithe 'student_averaged his
trial ctata. Have him explain why he did. so. (2) If he can't explain why, aik-hint to
ktentify which of each Set of "trials is most accurate and why. (3) When he is not able
to give a logical reason, point out that the average falls in the centeeof his data and:
thus balances errors which gave data which are too high and data which ve too
low.

re

Shows extrapolation of a linear relationship.

The student applies the procedure of extending the curve of a graph and reading the
value of the unknown coordinate corresponding to the value of the known coordi-
nate.

Student Action: Statinga value which is within ±0.5 gram of the accepted value.
A: 8 grams of meat
B: 3 grams of NAM.
C: 10 grams of fertilizer

Performance Check A: Kevin ray three trials, of the reaction between raw meat and
NaOH. -He then drew the graph shown below. How many. grams of meat'will react
with 5 g of NaOH?

10OMOMOMOMMMOMMOM OO
MOOMMMOOMMINIMMMEMMEMEMOMMEMMERMOMEMOOM
MOOMOMOMOMOMOMMOMMOOMMMOOMOOMMOMOMME
OMMOMOMMMEMMOMMUIMOMMOMEMMOMMOMMOMOMMmmimUMMEmmuumommOmoummomMOIMMEMOOOMMOMEMEMMOMOmMMMOMMIMMMOMMMMOMMOMOMMOMmmOOMOMOMMOMOMOMMOMMEMOMEMOMMMMOMMimummumumummmusummumMSMmuuisimmOOMEMMOMMOMMOMMMMOMOMOONMMUNION
MOOMOMOMMOMMOWAMMMOMMOMMOMOMMOMONOOMOMM
OMOMMMMOOMMAMOMMOOMMMOMMOMMMMOMMOMimmommomendimmmummosmommummuummum
MMOMMOMONCWIMMOMMOOMMEMOOMOMEMMMOMMOMMOM
MMOMMMOIMNOMOMMOUROMMOEMOMMOOMMOMOMMMOOM
MOSMOWANOMMOMMOMOMMMOMOMMEMOMMOMOMMMEMOimmErmommommummemMOMMOMMOMMOMMIMMOMM
OORaidMOOMOMMOMMOMOMOMMOMMEMOOMMOMOMM
MIMMOMOMMMOMMOMOMMOMMOOMMMENNOMMOMMOMMOMnal mmo OMOMOM4MOOMMOMOMEOM

NaOH (in grams)

Remadiation: See sIcps 1 through 3 of the Remediation for 68-Core-14.

Extrapolates reactant monnis and selects the reason extrapolation can be done.

The stUdent applies e procedure of graphic extrapolation and the concept that
' when two -reactants.co 'bine, they do so in definite numbers.

47,



4.

Student Action: Stating the value of t unknown coordinate and sselecOns an
option to the effect that when two actants combine,- they do so in definite
numbers. .

A: 1. '8 grams of raw Meat, 2.
B: I. 3 grams of NaOH, 2. c
C: 1. 10 grams of fertilizer, 2. d

Performance Check A: John ran three trials of the reaction between raw meat and
Na01-1. His data areplotted.on the grid below.

1. How many grams of meat will react with 5 g of NaOH?
2. The reason you can answer question 1 is that.

a. meat particles,have special reactions.
b. reactants always combine in definite numbers.

you have worked with NaOH and nieat before.
d. the relationship between meat and NaOH Changes Only.if more than 10
g of NaOH is used.

10
IbosIIIIMOMMEN 1111IIMMINIIUENOMOMMIUUIIIN0111111111111111MMOIMINIOMMIIIIMMIIIIIIIMMINIMINIMMINIMIUMIHISMOMMININ

MONOMMOMMOOMMOOMMOOMOMOMMOOMOMOMMOMOM

1119111111111141111111111111111111111

III II 0111 EWAN OM iI"M 1111111101 11 Mi 1 111111 IIMMOM
I 011 MOO

M MOMMONMOMMOM MIMI MN AINNEMOMMEM
11111111114111 MAIM 11111111111111

I
MIMOOMPAIM 0., &AMOS
MMEMMOMOMMMEM EMMEMOMMINIMMOMMIOMMOIMM
MMERAOMMOMMMEM MI MIMMOOMOMMEN IMMO.21111111111 IMMIIII la 1 1111 "Ill

3 4

NaOH (in grams)

Remediation: 1 ) Review the procedure for finding on !e. of the coordinate values
when given the other, using points Marked on the line Of. the graph._ (2) Review the
notion of line extension based on the concept that the.rel5ation§hip remains the same,
and check his response to Self-Evaluation 17-1. (3) Have the student read page 247
as a caution about changing relationships. (4) Then, review with him the develop-.
,ment of the concept that reactants always-react in.definite numbers, pages 126 and

at

127.

c.

Neutralizes an aciq with a base.

The student manipulates the materials to neutralize an acid.with a base according to
the procecure outlined.

Regular Supplies: vinegar
Congo red
HC1 (0.1M)
beakers or bahy-food jars

graduated cylinder
air piston
stirring rod.
dropper bottle

08
ore
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,
:Special PrepaOtions: Mix baking:soda (NaHCO3),and three different amounts -of
INaelin the three jars 1abe1edp-Core-15 A, 08-COre-15 B, and 08.Core-1SC. The
,NaCI is a soluple filler. Thus,'the reaction WoUld takecless acid. You must perforin
the three netttralizations to establish 'an acceptable value. .

et V
Student Action; Reportin4 an average result of the neutralization of Within ±2 ml
of the value obtained by the teacher,

performance Check A: ' YOU' afe find-oilfirow-mtidiiinegar (aciacan be neutral-
ized by 1g of the. powder in bottle 08-Core-I5A. To do this,'use the following
procedure.

I.. Dissolve 1 g of the powder in 15 ml of H20. '1\2. Add 2 drops of Congo red.
.3. Add aci4 in small quantities until you see a. perinanelit color change.
4. ,Find theamount of acid neutralized.
5. Make a second trial,- repeating steps 1, 2, 3, and 4,-and then average the .'
amount of acid in the two trials.

Remediation: (1) Have the student review Activities 1775 through 17-7 On pages
250 and 251 and identify what he did wrong. (2) Have hihi do an alternate perform-
ance Check.

Relates the density of a substance to its quantity.

The student applies tb e, ncept of density.

Student Action: Responding that the density of a substance is unaltered by vatia-
tions in its mass and volume because the density- of any substance is independent of
the amount of the Substance present.

r"

Performance Check A4John used 250 g (150 cc) of modeling clay to model a car.
Then he added 50 g (30 cc) more. Notice' that he increased the mass (g) and the
volume (cc).

1. What does this do to the densitioithe clay?
2. Explain your answer.

ReMediation: (1) Have the student review pages 524 through 526. (2) Have hihm
explain to yOu the effect of adding more carbon rods (or iron bolts) on the mass, the
'volume, and the density. (3) Get him to v,erbalize Why the density remains constant
though the mass and the volume both change..
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. Measures and calculates density.
I.

The student applies the conCePtithat the deniity of a material is equal to its mass
divided bY its volume.

Regular Supplies:

^

water / 1 beaker or baby-food jar
food c6loring 1 ISCS balfnce, .

-graduated4yhnder masse.,_

Special Preparations: Prepare three,1 liter (1 quart) bottles of differently colored
water and: number them 08-Exc-16-1-2A, 08-Exc 16.71-2B, and 08-Exc 16-1-2C.
you may 'wish I/O return the students' used solutions back to the bottle.

.
Student Action: Reporting the volu.me and !.mass of the water to within ±0.25 g/ml.

PerforMance Check A: Get 90 ml of the solution in bottle..08-Exc Find.the
denOty of th.e solution. Return the used solution to your teacher.

ifiemediation: (1 ) Be sure the student remembered to subtract the mass of the beak-.

er. (2) Check his knowledge of the meaning of density. If it is weak, have him reread

pages 527 and 528. (3) Have the student review Table 3 on page 526 and explain
how he found the density of the carbon rods and bolts.. (4) Have him explain.what
procedure he Used. His volume anq mass.should be numerically equal.

Indicates the relationship between density and fldating.

The student applies the relationship between densities and the buOyancy of objects
.

in a given liquid. v

Student Action: Selecting those substances .with densities greater than that of the,
.liquid as sinking and those substances with densitieS less than that or the liquid as
floating.

A:. I. float, 2. sink, 3. sink, 4..1loat
. B: 1 . sink, 2. float, 3. float, 4. sink

C: .1. float, 2.. sink, 3. sink, 4. float
rn

Performance Check'A: Dennis had a beaker full of mercury, Whose density is 13.6
g/ce. He als9 had the four things shown in the table below. Alter the number df
each thing. indicate whether or.not it would float orsink in mereury.

MATI-!,RIAL g cc DENSITY

I. Penny 8.9

2. Tungsten wire 19.4

3. Gold , 19,0

4. Iron ball 7.9 .

1
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Remediation: (1) Cheek the student'$ knowledge of the meaning of the term
density, Does it include the notion of amount/unit of volume? If not, have him.
review pages '527 and 528. (2) Have the student- review "Density on Trial," pages
5/9 through 532, and check his answers to questions 26 ihrough 30 with him to
establish the notionahat things less dense than the medium float and those more
dense sink. (3) Cheek his graph and have him explain his answers *to questions 32,
34, ahd 36. (4) Ask question 31 in terms of the check which the student did. (5)
Have him do an alternate check.

:

Predicts the effect of dflution on the neutralizing ability of an.antacid.

The student a
determines the

F\' ies'(tia concept that it is the quantity of a reagent present that
ty of.other reagents it reacts with. Oft

Student Actioln: Responding negatively, and to the effect that no matter how it is
°diluted, the 'quantitY of reagent is unchan&ed..

Performance Check A: ,In Activities 17-5 and 17-6. Dale measured 1 gram of crushed
antacid A on a balance. He put this amount into 10 ml of water and added 5 drops
-of Congo red. 'Then, as hiSpartner)shitra he added the acid to the antacid A solution
in 1- or 2-ml squirts. It changed to blue when all of antacid A was used up.

1. If Dale used 20 ml of water in Activity 17-5, would this affect the amount
of stomach acid that was neutralized?
2. Explain your answer.

Remediation: (1) Check the student's predictions in question 2 of this excursion
and questions 5, 6, and 7. (2) Then, refer him to Figure 1 of this excursion and
have him explain it. (3) If he still seems unsure, have him read the last.paragraph on
page 537 and all of page 538.

C_

.Explains why a reaction stops.

The student applies'the concept that reagents will react in definitenumbers '(ratios).

Student Action: Stating that `a given amOunt of the reagent specified will react with
a definite amount and no more of another reagent.

Performance Check A: Jack added vinegar to a solution of bakihg socta, and the
reaction bubbled furiously. Then, suddenly, the reaction stopped, and no matter
how .much more vinegar he added, the bubbling would not start again. Explain why
this happened.

. , ,

Remediation: (1) Check the student's answers to question 2 on page 539. If he is
correct, ask him to explain how he could tell. If he is incorrect, ask him to try this
question again and then, if he is correct, to explain it. (2) Have him check Activi,
ties 7-3 and 7-4 and Table 7-5 and to tell you whatithe table tells him. (3) Ask him
tb explain why his graph in, Activity 7-7 goes up at first and then has a flat horizon-,
tal line. (4) Have him review page 542.

I,.



Uses litmus paper to testsólutions.

The student: manipulates tim materials and. tests the solUtions to determine &they.
are.acids; bases, or neither.

Regular Supplies: 3 stitring rods.
red litmus paper
blue pai561r' . ' -V.V.P..,05.-..-,-.,pp.,......,.,rg \

Special Preparations: tIn box 08-Exc 17-3-1A place three numbered bottles, bottle 1
containing HC1 (0.1 M), bottle, 2 containing NaOH (0.2M), and bottle 3 containing
.distilled water. In box 08+xc 1773-1B place three numbered bottles, bottle 1 con-
taining NaOH (0.2M), bottle 2 containing distilled water, and bottle 3 containing
lip (0.1M). In box 08-Exc 17-3-1C place three numbered bottles, bottle I contain-
nig- distilled water, bottle 2 containing HCl (0.1M), and bottle 3 containing Na01-1
,(0.2M). fr ,

Student Action: Labeling the solution which 'turns red litmus to blue as a base, the
'one which turns blue litmus to red as an acid,and the one Which -produces no change

as neither.
-A: 1. acid. 2. base, 3. water
.B: 1 . base; 2. water, 3. acid
2;C: 1. water, 2. acid, 3. base

Performance Check A: Get the bottles from box 08-Exc 17-3-IA. Test each solu-
tion withlitmus, using clean glass stirring rods. After the number of each solution,
indicate whether the solution is an acid, a base,or neither.

Remediation: 1 ) Have the student review Activity 1 and stibseveht questions 1,
through 5. (2) Check ,his operational definition in response to question. 5. (3) Have-

him review his response to theb.perfOrmance chetiVand thendO an alternate check.

t

Selects solutions which show the relationship between pH and le ion concentration.

+.The student appl.h-).S' the concept that pH and H ion concentration vary inversely. ...

. .,
: .

Student Action: Selecting the sohition with the lowest pH as having the highest. H+
..

ion concentration and as being the Arongest acid.
/ A: I. c, 2. c

,/ B: 1.`b, 2. b/
/,., CI 1. e, 2. e \/ \

Perfqrmance Check A: Jean used pH paper
and found the pH of samples of acid solutions
as shown in the chart.

Which solution has the highest hydrogen ion
(11+ ion) coneentration?
2.t Which solution is the:strongest acid?.

SAMPLE

.
LETTER

pH

a . 6
.

b 3

c 2

d 4

e
. .

5
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Rermdiation: (1),If the stal4;:io'esnTiirrierstancl the relationship between pli and
H+ ion condentration, have him chVek the disigram at the bottom left of page 550.
(2) Then have. him*,order the. substanceS in Table 2.from lowest -to highest H+- ion

,,...concentration . .
.

)

V

17-
3

Measures the strengths of'acid'aridtbase solutions.

The student manipulates the solutions, the pH paper, and the pH scale to determine
the strengths.of acid and base.solutions.. .

Regular Supplies: 5 clean glass stirring rods ill'
pH paper
OH color scale

Special Preparations: Fill five bottles with the Solutions listed below andAabel them
with the appropriate letters.

A: 1/4 vinegar, %oter
B: NaOH (1.0M)
C: water
D: 1/4 household ammonia, 34 Water
E: HC1 (3.0M) .

PuLthe bottles in box 08-Exc 17-3,3. 1.

Student Action: Placing drops of the solution on the paper and comparing the' re-
sulting coloi spots with the 'color scale for the paper and reporting the solution
whOse spot is nearest to the red as most acid and the solution nearest to the blue as
most basic,

A, B, and C: 1. E, 2. A, 3. C, 4. D, 5. B

Performance Cheek A: Get the lettered bottles from box 08-Exc 174.3, the pH'
paper, the pH color scale, and 5 clean glass stirring rods. Copy the list of solutio s
below. Match each item with tile letter of the.bottle of solution it describes.

1.. Acid, strong
2. Acid, weak
3. Neutral
4. Base, weak
51 Base, strong

Remeliation: Have the' Audent explain how he got the answer to colurn 1 of
Table 2, page 549, and from there, how he calculated his answers in column 2. If
he has column 1 right but not 2, refelr him to the top of page 550.

ti
.... 1st,. .. : ., .
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Chapiers 18 and 19 Performance Check

:Excursions 18-1.thru 19-2

Objective Number Objective Description

Summary Table

09-Core-id Measures length in centimeters.

09-Con1-2 1 Sets up a chemical system as a battery and tests it

09-Core-3 Recognizes the form in which energy is stored in a battery

09-Core-4 Recognizes the nature and cause of tbe chbnge as a solid is deposited On an electrode

09-Core-5 Tells whether or not new atoms are formed during a chemical-reactiton

09-Core-6 Lists observations that indicate a change in the chemical energy bf a system
9,e

09-Core-7 Explains what happens to stored threMical energy aselectricity isproduced

09-Core-8 Describes discharging reactions

09-Core-9 Tells what changes occur while a battery is charging andwhile it is discharging

09-Care-10 Relates a chemical reaction to the flow of 'electricity

09:Core-11 States the forms of energy involved when a battery is charging, discharging, and storing

energy ,

09-Core-12

09-Core-13

Judges the condition of a chemical system after it has been producing electricity

Recognizes examples of work as defined operationally
'Mb

09-Core-14 Explains-the difference between input energy and output energy

09-Core-15 Recognizes where energy is stored in a reaction that releases heat

09-Core-16
I

Decides what happens te energy during the dissolving prdcess

09-Core-17 Recognizes, the effect of dissolving on the amount of energy in a closed system
.

-t
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4.

Objective Number Objective Descripticin

09-Core-18 Tests for and explains whether or note readitn has occurred

09-Core-19 States the cause of a temperature increase as two sojutions are combined

09-Core-20 Explains the temperature drop that occuss when sonie solids dissolve

09-Core-21
/1.1

09-Core-22

Recognizes what is required to release energy from a compoomd

Tells whit causes a substance to release its chemical energy

09:Core-23 Mixes dangerous liqUids

00-Core-24 States what to do if chemicals arespilled on someone
1

09-.Exc 18-1:

.rZ

.09-Exc> 18-2-1.

V

09-Exc

Explains why a battery must be charged

'r

Tells ho'w to de.termine where zinc goes in a Zn-k2Cr207 cell

-Qives examples of specrified energy conversions

09-Exc 19;2-1 Recognizes whether:La reaction is endothermic or exothermic

09-Exc-19-2-2 Explains the energy processes involved in dissolving an ionic solid

01-Core-24 thru 28R

03-Coreq5R

(Student's responsibilities)
,

States what happens to atoms in a chemical reaction

65-Core-1R _States the purpose of a control-in an experiment

05-Core-38 States how reversing battery connections affects ion flow

,.:05-Core-16R Names the force holding matter together
4

r-
,:
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Measures length in centimeters.
it

The stuilent maniOlates a metric rulerto measure a length in centimeters.

Regular Supplies: metric ruler

- Student _Action: Reporting the length of the pictured object to within ±0.1:cm.
A: 2.8 cm
B: 3.7 cm
C: 3.2 .cm

Performancetheck A: Below is "a-diagram of a carbon rod. Use a metric ruler to
measure its length correctly to the nearest 0.1.cm.

Carbon 'rod

14-r-

a

e . .

Remediation: ( I ) If you have an IS( S Level I text, rofer-the student to Excursion I.
(2) Show the student that millimet$.!rs are tenths of centimeters, and have him meas-
Itire some common objec s for you.

a.

Sets up a chemical system as a battery and tests it.

The stusde.nt manipulates the materials listed to set up a cllemical system as a battery
ai ! determines if the chemical system produces electricity.

Regular Supplies: I 50-nil beaker
copper strip

20 ml 11CI t0.1M)
I voltmeter
I zinc strip

I lead strip
25 ml vinegar
I carbon rod
2 test leads
20 ml K2Cr2O7 solution.

Student Action: Rewoijcppg that his chemical system produces electricity and to
the effect that the movement of the needle of the voltmeter is 'evidence of it.

Performance Check A: Get the following stipplies ahd equipment from the supply
area.

1 50-ml beaker 20 m1.11C1(0.1M)
I strip of iinc 2 test leads
strip ol copper 'I voltmeter

Set up.a cheMical system.which might produce electricity.
1. Does it prodkice.'electrici.ty?
2. How do you know whefher or not (his system produces electricity? .



Rome tion: (I ) Have the student cOin'pare his circuit with the circuits shown in

Activit 18-4 'or Actiyity 18-6 on page 257 and page 259. (2) Have him review Self-

Evalua Ion 18-8. (3) Have him connect a charged alp an ,uncharged battery to his
voltine 'r. Ask him in which case there was a flow eleCtricity'and how he could

tell.
4

Recogntzes the form in which energy is stored in a battery.

The stUdent recallS that electrical energy is stored in a batteey -as chemical energy.

.tudent Action: Selecting "chemical."
A c

B: b

C: d

Performance Check PI: Select the letter of the correct answer.
been charged, in whaf form is the energy stored in the battery?

a. Electrical
b. Sound
c'. Chemical
t17 Mechanical

Heat

Once a battery has

Remediation: Hav,e the student reread pages 262 and 263 and revise his answer to
this check.

09
ore

3

Recognizes the nature and cause of the change as a solid is deposited on an elec-

trode.

The student classifies the nature and cause of color changes in a system and the

simultaneous formation within that system of a sop coating onto the electrodes.

StudentAction: Stating that (1) the change is a chemical change and (2) electrical

energy is,its cause.

Performance Check A:.

BOker

Carbon rod

Green.solution

ke;3I

*1

9
re
4v.

Battery charger



Monty ptit together the equipment as pictured above.. Before he connected it to the .

battery' charger, he let it sit for five minutes. He noted that both ciirbon rods were
black and the solution was deep green. After the system had' been connected for four
minutes, tie noticed that one of the rods had become light gray and the solution was
much lighter.

I. .What kind of change ocrcurred?
21 What kind of energy caused it?

Remediationt (1) If the student does not know the indicators of a chemical reaction,0 refer him to Excursion 6-2, page 415. (2) Have the student review Activity 18-10
..on page 262 and questions 18-17 and 18-18.

Tells whether or not new atoms are formed during a chemical reaction.
.

The student applies the concept that in a chemical traction; the atoms of the.react-
ants are recombined into the products.

Y.

Student Action:, lAskor_jdint negatively and that in a reaction, atoms of the react-
ants are being recombined into different combinations (compounds) which have
different properties.

"Performance Check A: In Activity 18-3, you put two silver-gray lead strips into a
beaker of colorless sodium sulfate (Na2SO4) solution. Then you passed an electrical
current through the system and a brown material and a gray-white material formed.
The reactant materials were different from the product materials. ,.

I. Were new particles (atoms) formed?,
. 2. If so, name them. If not, eXplain how the brown stuff came into being

althoughlhe reactants were so different from it.

Remediation: (1) Does the student know the indications of a chemical reaction?
If not, have him review Excursion 6-2. (2) If he does not understand that no new
particles (atoms) are prodpced in a chemkal reaction, have him revieW Chapter 6,
pagq 75 through 77, and page 82. (3) Have him review his answer to the check and
revise it.

I

Lists observations that indicate a change in the chemical energy of a system.

The student applies the concept of the operational definition of a chemical reaction
and the rule that the chemical energy of a chemical system can be changed only if it
undergods a chemical reaction.

Student Action: Listing at least-three of the following: (1) a new solid is produced, .

(2) a gas is produced, (3) the temperature changes, (4) the color changes, and (5) a
flow Of electricity is produced. 7!,'

11,
GO



Performance Check A:
5

Test leadand metal strips

Solution C Solution C

List five things you could observe which would indicate that a change is taking place
in the chemical energy of a sYstem like the one diagramed above:. (Hint: Some of
the obsettations you could make would require additional ISCS equipment.) .

.0

Remediation: ( 1) Have the student review (a) the paragraph at the bottom of page
263., (b) the top paragraph on page 422, and (c) he paragraphat the bottom of
page 113. (2) If time permits, you maY wish to have the student do ExCursion 6-2.

CHEMICAL SYSTEM

Explains what happens to stored chemical eneigy as electricity is produced.

The student applies the concepts of conservation of energy to the energy conversion

of a battery.'

Student Action: ReSpondiu that the chemical energy decreased or that it.was con-
verted to electrical energy and to the effect that no energy was lost becathse energy
can be neither created nor destroyed, but only converted from one form to another.

.
Sophisticated Students may correctly argue,Ahat a small amount of heat energy is
siven off by the system.

Performance Check A:

a Q. l ?
%\\"11111111111 /

Voltmeter

,

( Beaker of solution ,
Lead strip

..

Zinc strip

re
7



110111'..

Linda put two different metal strips into a solution and connected. them to a volt-
meter, 'as shown in the diagram.. The meter showed that electrical energy was being,
produced.

1. What was happening to the chemical energy of the syslem?
2. Was any energy lost or gained?
3. Explain your answer to,question 2.

Remediation: (1) If the student is hazy about energy conversionS, have him review
the paragraph in .the middle of page 260 andthat at the bottom of page 263. (?) In
each ease, have him verbalize the chemical systems before and aftet and theiensergy
changes involved. (3) ,For the conversion, concept, have the student do Excursion
19-1.

tro

.00

Describes,discharging reactions.

The student applies the concept that discharging reactions in a rechargeable battery
are the reverse of the ,charging reactions. .

Student Action: Describins changes which are the reverse of the charging reactions:
A: I. Solutiop becomes greenish, 2. strips turned to a gray cotor
B: 1. Solution becomes orange, 2. rods turned to a silvery color
C:41. Solution beconte purple, 2. rods turn 10 a silvery metal

PerformanceCheck A: Don put tWo- strips of the same gray metal'into a light green
solution. He charged the system. on the charger. One of the 'strips turned red-brown
and the other turned greenish. The solution became colorless. He disconnected the
System from the charger. Then he connected the .strips to a motor, and the motor
started. Describe the visible changes that would occur in the beaker as the motor

. .

continued to run.

Metal strip

Beaker

Remediation:. (1) Have the student .check activities 18-10 t hrough 18-13 and it he
subsequent paragraph on pages 262 and 263. (2).Have+im revise.his answer.

Tells what changes occur while a battery is charging and while it lis discharging.

The student applies the concept that chemical reactions are involved, in both the
charging and discharging of kt battery.

Student Action: Responding that chemical reactions ,(ci)anges) occur during charg-
ing and discharging.



Performance Check A: Bob has a radio. which contains several rechargeable batteries.
Occasionally the batteries must be 'recharged. Nanie the process which describes the .

'changes involving ,the particles inside, a battery when it is charged or discharged:.

*Remediation: (1 ) Have the student review items I and, 2 at top of page 264 avid Self-

Evaluation 18-4. (2) Have him find an example.9f items 1 and 2 in the text..

Relates a chemical reac;tion tO the-flow of electricity,

Ihe'student applies'4he concept that there is.a direct refationship between-the pro-
duction of electricity and a chemical reaction in a battery.

Student Action: Stating that electricity might be produced if a chemical re.action
occurs, whereas if no chemical reaction occurs, then .no electricity is produced._

A: Sain's
B: Oene's

Pete's
A

Performance Check A-: George put two nickel strips into a solution of copper sul-
fate. lie observed no changv in the system. Sam put a copper -and a magnesium
strip into a copper sulfate solution. He observed changes in the color of the solution
and-the 'size of the magnesium strip. The systems were connected .to the meter as
shown below. ,

I. Whose setup might have produced 'electricity? .
2. Explain your answer.

Voltmeter

olution of coppei sulfate

Remediation: (1) Have4 the student review Activities 18-5 thr ugh 18-7 and the
related questions. (2) Have him read page 264, andSelf-Evaluations 18-3, 1 8S, and
18-6. (3) Have him tfy again to do the performance check and identify which jierson

in the check used a system most like the lead-.Na2SO4 system, ,(4) If the stUdent's
explanation focuses on just the physical changes, discuss the t>tlationship of the
physicafchanges to a chemical reaction.

4t

Metal strips

1



States the forms of energy involved when a battery is charging, discharging, and
storing energy. OA

The student classifies (1) the form of energy used to charge a battery, (2) th& form of
energy in a charged battery, and (3) the form of energy released &omit.

Student Action: es dndin that the energy used in charging the battery is electri-
val, the energy in a -barged battery is chemical (or potential), and tIte energy released
from the battery is'electrical.

PerforMance Cheik A: Mr. Jones k: having his auto battery recharged,. using a charger.
which is very much like lggy's.

I. .What kind of energy is usedto,charge the.battety?
2. What kind of energy does the battery contain affer it is disconnected frOm
the charger. . .
3- What kind of energy does the battery give off when it is in use?

Remediation: (1) Have the student. review pages 262 through 264 arid page 277.
(2) Then have him redo the performance 'check with you. (3) QuestiOns 1 and 3
are best answered in the last paragraph on page 2/63. Question 2 iS best answered on
page 277.

12

Judges' the condition of a chemical gstem after it has been producing electricity.

The student applies the rule that the production of electricity from chemical sys-
.

terns implies fiii;, preS'ence of chemical reactions.

er Student Action: ReSponding negatively an 'd in 'e 'ffect. that a (chemical) reaction takes
place as a chemical system produces electricity.

Performance Check A:. Kevin set 'up the chemical system shoyhrbelov.v. -He observed
the system producing electricity for half an hour, He then studied the chemical sys-
tem -and reported that absolutely no changes had occued -in the system.

1. Is it true that there Would be no changes?
2. Explain.your answer.

Or

Voltmeter

"A

Beaker of solutio



Remediation: (1) Have the student explain his answer. Probe for what he thinks is.

the source of the electricity. (j) Review pages 258 through 260 and page 264. (3)
If the student lists a series of physical changes as his explanation, discuss.ihe relatitn,
ship of such physical changes to the chemical reaction which released the electrit
energy.

Recognizes examples 6f work as defined operationally.

The student classifies examples as involving or not insiolving work as defined opera-
tionally by sc4ttists.

"Student Actio : SeleLtim examples which inirolve- a force applied over a distance.'
A:" b, d .4.

B: a, b, d .

C: a, d, e
. ;

Perforinance Check A:. Iggy has operationally defined work. Write on Our answer
sheet the letters of any of the items.below which fit his definition.

a. Thinking about .the answers to this check' 4
b. Dissolving solid in a liquid

2,

c. Recombining particles in a chemical reaction
d. Pushing a book across the desk
e. Pushing againsta solid wall .

re

Remediation: (1) Have the student review the Checkup on page 267. (2) Have him
review Excursion 19-1. After he has stated the operational definition of work for
you, have him redo the' performance Meck. (3) If he fails to Classify .dissoIving as
work, have him review Figure -19-2, page 271. (4) Should the concept of forces
holding particles together troubt the student, it is stated in the bottom paragraph
of page 276.

,

Explains the difference between input energy and output energy.

The student applies the concepts that energy can be converted from one form to
another but is never destroyed. .

Student Action: Responding negatively. and in effect that .since energy is not de-
stroyed, some energy must have been changed into another form.

Performance Check A: Roy tOok his. go-cart battery to the garage to get- it charged.
He found .out from the mechanic that it tookonore electrical ener6 to charge the

\ battery than lie could get back ,from it. .

1,. Was energy destroyed or Used up in the charging process?
2. Explain your.answer.

10.

/ow



Remediation: () ) Have the student review. tlw Checkup on page 267 and Excursion
19-1 and Self-Evaluation 18-2. (2) Ask him to- suggest What other form the energy
could take. If. he canmpt ansiver, tell 11,1m, that the temperatur.e of theliquid in the
battery goes up.

Recognizes where energy is stored in a reaction that releases heat'.

The student ap`plies the concepts of energy conservation and conversion.

Student Action: Selecting "greater than" and explaining that the energy released as
leat-had been stored as chemical energy in the reactants.

PerformanCe Check A: Consider the following reaction.
REACTANTS PRODUCTS

lye + hydrochloric acid -)- salt + water + heat energy released
I. From 'the information given, the chemical energy of thelreactants is (less
than, equal to, or greater than) the chemical energy of the products.
2. Explain your answer.

Remediation: (1 ) check the student's answers to questions 3..and 4 of the Checkup
on page 267. If need be, have him'do Excur'sion 19-1% (2) Help,him t'o see the chain
of reasoning that the sum of the heat energy 'and the cheMical energy of the. products.
is equal to the chemical energy of the reactants and that therefore the chemical ener-
gy of the products is less than the reactants.

.

Decides.what happens to energy during the dissolviug process.

The student applies the concepts of the conservation of energy.

Student Action': Selecting the option to the effect thatthe energy has
A: c
B: b
C: a

anged form.

Performance Check A: Roy noted that the temperature of a liquid dro ped when a
solid was dissolved in it. On your answer sheet, write the letter of the correct con-
elusion about the energy in the system. 'I

a. The energy in the systein had been used up and no,longer exi ed.
b. The energy in the system had.been destroyed.
c. The energy in the systeni had been changed hip another.for
d. Both a and c are covet.
e. Both a and b are correct.

Remediation: (1) Refer the student to Excursion 1971 and Self-Evalliation 18-2.
(2) Then refer him to the paragraph at the top of page 273.

6 6



a

. ,. . .

Recognizes the effect of diSsolving. on. the amourg, of .energy 'in a clOsed system:.
- . . .

the gtkident applies the 'concerit Iliat- energy"ehn be converted frofn one form to
. .

another.
-.t .

, : . . t, .:-. S
..\

Student Action.: ..Sec.1:i_gn the'dptioi.i 'which iridiate tat there iS -no Changein.the
amount of energy pOsent. A :. '

, 1:4i.

..,
. , 1 -.), .

A, B, and C:lquatto 1, , ,.- ,
,_. T. ) . " .

Performance the**A:In an 'insulated Styrofoam cUp, JOhn dissolved 10 g Of
potassium niirate i20 iiams of pate,i: which' was at'24')C.. The temperatur6,Of the
final solution war: 3-i2I°C. The amounPof energy *sent in the nigterials before.

. , 4

dissolving -wiis ,(less t lan, equalta,,fgreater than)- the enusy present in-the, 30 grams
. .

of matter after dissolving.- .' : $
.

.
..

.,

kl .

Remediation: ( I ) Find'ou-talthe stu itrasps the fact that the insulated 'ail) stops
. :%

energY froin flowing; ih or Out. (2) ave tht student 'reread page 273. Ask if the ,
. . , . . . . . . -

test tubes and *their,c6ntents couW bc -considered- as a system, the- water as one sub-`.,' ,
. ,
system, and the other chenNicals iis another subsystem. See page 108. (3) Check to. 4\

i

see if he widerstands the notion that if one subsystem c5f a system losf`s; energy- to .. '
another subSystem of the systew, the net result in the system is no change of energy.

ore
t17

, 46,

\Tests for and eXplains whether or not a reaction has occurred.
. i .., .

Ae student applies the concepts that when two substances are mixed and a color .

change is observed, a reaction has: occurred and that a rise in temperature indicates
a combining of particles.

lb

Regular Supplies: test tubes
water

1 plastic spoon
1 dropper

Special Preparations: Make anhydrous. CuSO4 by heating blue Cu504 until it turns
white. Store it in a screw-cap jar labeled 09-Core-18.

Student Action: Itspondinf, (1) affirmatively, (2) that the particles cOmbined, and
(3)1hat he knows because the temperaturp increased.

Performance Check A: Get the white copper sulfate in jar 09-Core-18. Put enough
of it into a test tube to cover the bottom. Hold, the test tube so you can feel the
bottom, and.add 10 drops of water slowly.

1, Did a chemical reaction occur?
2. Did the particles combine or dicl they separate?
3.. How can you tell?

Remediation:- (1) Refer the student to the bottom half of page 273 for a capsule
summary. (2) Refer him to Excursion 19-2 for an-investigation of energy.exchange
in an endothermic reaction. (3) It: the student is unsure of how to tell if a reaction
has occurred, refer him to Excursion 6-2.

6 7



09
Core
19

*

States the cause of a temperature incrdse as two solutions are conthined.

T1* student classifieS the Combining of particles asreleasing energy.

Student Action: Stating that in a solution the combining of particles to form a solid
releases energy and is the cause of the temperature change.

Performance Check A: Rhonda had a beaker.of bariuit chloride solUtion and a beaker.
of (sulfuric acid. Both splutions han temperature of 28°C. When she mixed them;../
a white solid formed and the temperature rose to 30°C. According to the particle,
model, what caused the temperature increase? ,/
Rpmediation: (I) Have the student review pages 275 through.277 and Self-Ewiltiation .

19-. (2) Check Table 19-3 and be sure he showed an increase in both cases. (3) Have
him do 'Excursion 19-2, Part A.

Explains the temperature drop that occurs when sonic solids flissolve.

The student .applies the concept that 'new must be expended to overcome the
force of electricarattraction between particles in a solid when.the solid dissdIves.. .

Student Action: Stating that when a solid dissol,es, en&gy is nixded to overcome
the electrical attraction between the particles,of the solid. .

Performance Check A: John dissolves some solid salt (NaCO in water, and the tem- 1.
--,,,-perature of The water drops 3°C. According to your particle Model, what causes a

Uhnperature drop to occur when the NaCI tlissolves?

ediation: (1 ) Checls the student's Table .19,1. Be sure that lioth lines show a
tive change in temperqture:- (2) Have the student do or review Excursion 19-2.

..

Part A. ,(3) Have the stodent review pages 271, 273, 276, and 277 and Self-Evaluation
1
9..

1

Recognizes what is required to' release energy fiom a compound,

The student applies die' concept that a chemical reaction ivuired if the-stored
chemical energy a a compound is to be converted into am:4er form of energy.

Student Action: Selecting the choicc Which involves the concept of a chemical reaeL
tion.

A: c
B: b

C:, c



Performance.Qheck A: A lOg mass of caleitim chloride contains a certain amount of
stored energy in the form, of chemical energy. How ,could you release some of this
Chemical energY? Select your answer from the choices beldW.

4. The 10-g mass can be powdered.
b. The 10 g mass can be-vaporized.. 4 '
c. The 10 g mew can be reaCted to fornra different substance.
d. -Now of the above are correct.
e. All of the above are correct.

. .

Remediation: (1.) 01-laye the student read. the last paragraph On pag,0:.27,7.....(2) Have
him review Chapter.8 and teikyou wher,i.in;lhat chapter chemical energy. Wis'releaseIl

,
arheat energy.. .(3) Haeve hinx do Part Et O'f-gketirSion.-4,9-2,..

.
-0

0 I. .

Tells what'causes A substance to release itis2..chernicat.enerky.:. . .
.

". -
*

-. .

. The stulent, eonee-i5t that the: stored chemical energy, of a particular.
t.

mass of matter can be changed (luring a ehernical

,
Sttident Action: Rek=2,1=1ir in eNet, that- the cheinical pn'grgy of a cornpourid

.

--chanorwen it undergoes a chemical reaction (change), ..
. . .

{.

. Performance Check A: ATP is a: eginpound- loand in yokbody,- lt. contains a great
-deal,.eif chemical energy.. What causes ATP or any ompound tO give' up-Its:chemiol.

. . ... . .energy:?-
,

.
.

..
... ... ,.

,
'Remediation:. See the RemeOiation Tor objective.09-Core-,19.4.

. , 1;

.

JNIxes"datigerous' liquids.
.

tit

Th,e liidefit. chooses tO protect his ey:cs,when.mixitig dangerous liquids... ,
,

,.. Regu r SupPlie :Satelyrgla'Sse
.

, .

Special Preparationsy..T4 two jats contain.subAittite solutioli5 plainwater in
. .

of the iulfuric "atitr --arid water tinted;pink with red fo6d colorin g. in place of.pink
....Winktle;.:solution. Libel the tWo.jars "SUltbric Acid 09-cpret,21'4nd `.`Witikier Solu,

tidh 09.-CO.6723 ''respectiyely and put them in-a box labeled 09.-Cor.0723....

. . .. . ,

''''*. ,' Student Acti,on: Puttius on safety glasses befOiF.,14,iing.the.,reactants-.. -.. . - 1t '
*: :'.0. :''... f : . . . ,

.

.. Perforrnanceheck A: IA. the next:.. chapie.r,' 'ybu . will :be... using ..two dangerbus. .-,
,". liollidS Wiinkier solution and coneelitrated-Sulfuric acid.Nssume the:.1*i ji,irS found

in.boic-b9k6T,043' ;.,ontain .thesetwo liquids. Gather.the'piiferiiils nece;;ialn't-i'o-rilix, .. .. , . ... _ . , _ \
5 drops of thC aelcl Witr-1 1 0 litof Winkler solution.. AW-your.fekliei tb.-pb$efve x6u..),:

, ,'Nlix..the liquids and "report yotIr ohsettations, .. :::::',..::. .- . ....::- :: . .;% - :.
14 ..4,;,-... ..,..

, . .

4-

a

/4

,,

'



, .. .

, ,flemktiation: 'Me. stuilent :c;fiCose totuse the.,glasses for a variety of reasonw.
..,..You, Alte:.admitiWato.t, or--.St#0aVikirtoy-iNuirei,:ir use', or the student may see a
.need f61::...thenviVOis ,600.ireaSOn,s,-.44:Min.'d:)thil::'-gany Matices you maritave-iiimp. ,.:'

'ahout Wearing saOty glisises.1,40,7.:44 Oryfte v (44er'syclition:of the text has.a
liKpf safety ruleslhat might itVell.be.ditplayed.,. it cp014 bethat the student has for.-
gott:n the iitifetY -glasses br:As care1e4s about i.V.earing.'"tWein. Point these things out'.. .

'4
%.:

now, .. /--c .:,
.t.

,
t

. t Qs

States.what to citi if chemicals 4re spillea*som0,ne.
.

.

. .:::. . .

The studenkrecal/Ohe procedures.....to follOw!when 4,dailgeYOus orl:if,unknown them-
. .

. . .

...... .
9

.: ical hag heen. spilled-rOn a person. ..4. . .. , .-:::...... .
... ..,..,,

-:.... .... ;., e .. , ', ;.
s. . , .,..

.:.

Of
-:-

Student. Actio n:. iltil4sat leitt tw&of the:Thnowiiit-proced*es: ( I) rinse the area
with plenty of water, .(2) Call 'thc .. te4her, and...(3) shOw or tell-...the teacher what the
chemical waS,if possibbi....,..,- ''''," :.. ' ,.' ,

.-.3'
..f.,

..
'. ,...

..,

PerfOrmanceCheck.A: In'the next.chapter you-Will be working with Winkler solu-
.

; tions -and concentrged sulfuric aeid. These are very *dangerous chettlic,als-,- List
thyee things that 'should ,be done if one of: these 'solutions is spilled on someone:

--

. Remediation: Refer the student tobthe safety notes on pages 4 and 14 of the- text
and to any special notices that you have pbced in\ the room. Part E of the froni

Q
,.. matter in the Teacher's'Edition of Probing the Natural WorldI2 has many notes and

. .. suggestions related' to safety. Many.states require a review of safety procedures with
your students. Whether this is a lawsin your state or not, if is a sensible. practice:

.1

,

Explains why a battery must be charged.

The student applies the concept of energy input and output to a battery system. .,

Student Action: ResEonclink, that energy must be put into a system before energy.
. can he obtAined from it.

. Performance Check A: In Icursion 18-1, you were to assemble a lead chemical cell.
After it was assembled, it couldn't give.off electrical energy to light the bulb. It had
to be charged first. NI)/ didn't the system give off energy until it was charged?

Remediation: ( I ) Have the student review pages 256 through 258. Emphasize the
input energy. .(2) Have him review Self-Evaluation 18-4. (3) If the *student is con-

,
fused by. the Zn--K2Cr207' system (page 259), remind him that such systems have
energy already stored in them and that once they have released all that stored chem-
ical energy .as electrical energy, they have to be recharged or replaced.

s),

Tells how to determine where zinc goes in a Zn-K2Cr207 cell.

The stuyent generates a procedure for identifying where the zhic 'which disappears
froripthe'zinc strip in a chemical cell goes.

. 7 0



Student Action:. Designing a procedure in Excursion 18-c.,' and successfully defendino
or niod4ing it.

Teacher's Note: Carrying out the procedure successly is not a criterion for ihis
objective.

See page 562 in the Teacher's Edition of the Level 11 textbook for help in discussing
the student's plans with, him.

Performance Check A: Silow 'your teachei the Orocedure you developed for Excur-
sion 18-.1 Your task is to defend what you did or to make a satisfactory change in
iiti-YOart of it that your teacher objects to. '

1
Remediation: 111-lave the student check Table 8-4, page 125, and 'hypothesize what
happens to the solid zinC in the test tube. (2) Have him state what happens to the
mass of the solid zinc. (3) Have him do Excursion 3-2 to see that the zinc is in
solution after the reaction and this accOunts for its disappearing as a solid. (4) Since
.he can't evaporate the solution because of its corrosive nature, remind him to check
other variables_ in the situation that change, such as color and texture. Let him
identify the operant viniablo.

Gives examples of specified energy conversions.

op
Thc student applies the concept of energy conversion to everyday situations.

Student Action: .Siatiqg examples,for four of the six conversions in which the
specified energy conversion occurs, correctly in at least three of the four eases.

cr,

'Performance Check A: liclow is a list of energy conversions. Choose any four of
them. Write the nuMbers of your four selected energy conversions on your paper,
and then cite an example alth each.

1. Hect heal to sound
2. I' lectrical to chemical
3. Electrical to mechanical (motion)
4. Chemical to light
.5. CheMical to electrical
(). Motion energy to heal

Remediation: ( i ) Review t he cx cursion. ( 2 ) Cite examples of each of the energy
conversions 031 page 277 ,

Resogn'izes whether a reaction is endot lwrmic or exothermic.

Flie student classifies reactions as being either endot Wrmic or exothermic.

Student ACtiOn:' Staling that those reactions in which the temperature drops are
endothermic and that those in which the temperature rises are exothermic:

A: I . exothermic. 2. endothermic, 3. endothermic, 4. exothermic
B: i . enclothermic, 2. exothermic, 3..endothermic, 4, exothetinic
C: I. endothermic,' 2. exothermic, 3. exothermie, 4. endothermic.



. .

PerformanceeheckA Katt* inadtte foik.soluticins showii in the chart below.
On your answer sheet, statelfter the .numbef '6f 06\ reaction whether- it is-endo-
thermic or exotherinic.

' REACTION SOLID ADDED
TO WATER

WATER TEMP.
(in °C) .

--SOLUTION TEMP.
(in °C)

1. KOH. 22 28 I

2 NaCI - 24 .23

3

4

NaNO3

WI

23

25.

21

_ 27 . .

Remediation: (1) Have the student reread the 'kip paragra'ph on page 510 and the
last paragraph on page 572. (2) Have him Area his answer and do an alternate
performance check for this objective.

Explains the energy processes involved in dissolving an ionic solid.

Thy studrapplies the concepts of opposing energy pTocesses involved in dissolving
ionic solids with a corresponding temperature change in the water.

Student Action: Stating that the breaking apart of ions is an endothermic process;
that their combining with water molecules is an exothermic process; that if the
endothermic process is greater, the solution temperature drops, and that if the exb-

,. _

thermic reaction is greater, the teMperature rises.
A: 2. The.endothermic process is greater.
B: 2. The exothermic process is greater.
C: .2. The endothrmic 'process is greater.

Performance Check A: When a solid like NH4C1, which is.made up of ions, dissolves «
in water, twd processes Occur which involve energy. A

I NaMe the two processes and tell what is occurring in each,.
2'. The temperature of the Water drops 2 degrees during the dissolving
process. Which' of the two processes mentioned in question 1 involves the
greater amuunt of energy in this instance?

Remediation: (1) Review Part A of Excursion 19-2. (2) Review pages 267 through.
270 and the top of page 273. (3) Have the student explain in his own winds the
tempeliature drop on page 270.

A

.".



Chapters 20 and 21

Excursions 21-1 and 21-2
a

.SPerformance Check.

Summary Table

Objective Number Objective 6escription : . . .

10-Core-1 Selects the correct procedure forpreparing glassware for keeping fish .

10-Core-2 Describes the procedure for determining the amount of oxygen in a sample
-,

10-Core-3
.

Telts what information is needed to write an operational definition
,

10-Core-4

.

Gives an operational definition fordissolved oxygen
. .

,

10-Core-5 Explains why lids are to be kept on jars when studying ICR's

10-Core-6 Names and explains the function of a sample not subjected to the experimental variable

10-Core-7 1 'States the change with time in reactant-product levels
,

10-Core-8 Recognizes the nature of solutions ,
.

,. 10-Core-9
,

. . .

Uses the relationship between increasing concentration of organisms and reaction rate-
,

.10-Core-I 0 .

,

Proposes a reason that fish should be subjected to gradual temperature changes . !

10-Core-1.1 Describes the relationship between reaction rates and temperature

10-Core-12 Selects evidences that chemical reactions occurin living things

10-Core-13

, .

States the effecuthe source has on a chemical substance
.

.,
.

,

10-Core-14 Predicts-what will happen to the reactants in a chemical reaction .

.:-

10-Core-15 States whether reactants can react in other than definite numbers
. -

.

10-Core-16 . Recognizes what happens to particles of reactants in a chemical reaction .
-,,

10-Core-17 '''

_

Selects the,relationship between experimental results vl scientific models or conclusions

.

10-Core-18
.

Redognizes the source of the heat that keeps the human body temperature constam
-
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`c

/'
A

Objective Number Objective Description
,

10-Exc 21-1-1 Recognizes burning as a test for oxygen ,

10-Exc 21-2-1 Plots points, draws a best-fit line, and rieads a graph

01-Core-24 thru 28R (Student's responsibilities) ,

04-Core-13R Selects the characteristics of scientific models
.

. .
,..

.

04-Core-14R
.

Recognizes the limitations of model acceptance
..

.
.

04-Core-29R ExplainS the relationship between the elements in the reac6nts and the products

07-Core-8R States the effect of concentration on reaction rate

07-Core-13R Expla.ins the effect of temperature increase on reaction rate
. .

09-Core-5R Tells whether or not new atoms are formed during a chemital reaction .

.

09-Core-GR

. _

Lists observations that indicatea change in the chemical energy of a system
,

09-Core-23R Mixes dangerous liquids
. .,

0.9-Core-24R States what to do if chemicals are spilled on someone .

,

.

. .
.. _

.

.

. . .
.

.

.

,.

,
.

.

.
.

.
.

.
.

0.

9

. .
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"7

Selects the correct procediire for preparing glasswarelor keeping. fish..

The student applies 'the concept Of the proper way to clean glassware in which fish
are to he put.

Student Action: Selecting the procedure stating that the glassware is.washed with
tap water and then with distilled water and exptaining that the other procedures may
leave contamination.

A: Ed'
Larry

C: Tony

Performance Check A: Preparing for their experhnents with ICR's and yeas( beasts,
three students did the following:

John washed all his glassware with soapy wateii He did not rinse them, but he dried
them carefully with paper towels.

Sam used the glassware right off the shelf.
Ed washed the glassware with tap water and then with distilled water.

I. Which student used the. best prodedure?
2. What is wrong with both of the.other procedures?

Remediation: 'Refer the stUdent to the Safety Nate ort page 285.

1
C re

Describes the procedure for determining the amount of oxygen in a sample.

The student applies the procedure that the relative amounts of oxygen in several
samples of water are deternnned by comparing the total number of drops of NaiS20 3
used in the Winkler test.

Student. Action: Stating that. he would keep track of the number of drops of.
Na2S203 .alded 'to each' sample and that the sample which required the most
Na)S103 to remove the color would contain the most dissolved oxygen.

Performance Check A: Suppose you were given thred water samples and were asked
which sample contained the ulost dissolved oxygen. You would add Winkler solu-
lions and //2, starch, IIS04, and Na2S203.

1. What data would you collect?'
2. How would the data tell you which sample contained the most oxygen?

Remediation: ) Have the studeqt turn to Chapters 20 and 21 to find out what.
data_he 'col4trrted in order to determine the relative amounts of oxygen in different
water samples. (2) Have him review Self-Evaluatjons 20-.2, 20-4, and 20-11. (3)
should he not be able to revise his response to the check after doing steps'(1) and
(2), refer him tii) question 20-12 and.the three subsequent paragraphs.

7 7



'Tells what information/is eeded tO write an operational definition.

The student Tecalls the definition of operational definition:

Student Action: Stating that it is necessary to know how to detect oxygen to be
able to write an operational definition for oxygen.

Performance Check A: You have been studying reactions involving oxygen. What'
would you need to knOw about a substance like oxygen to write an operational
definition for it?

Remediation: Have the student review the first three paragraphs on page 31.

10
Core

3

Gives an operational definition for dissolved oxygen.

The student applies the concept of an operational definition and that dissolved
oxygen is detected in a solution bythe Winkler test,

Student Action: Responding withan operational definition that includes the prOper
use of the following substances Winkler solutions and #2, H2SO4, starch,
and Na1S103 to detect dissolved oxygen. The student may include the notion
of keeping track of the amount of Na2S203 used.

Performance Check A: Open your book to Chapter 20 and use it to help you write
an operational definition for dissolved oxygen.

--,
Remediation: (1) Check the 'student's knowledge of what an operational definition
is. If he is Unsure, have him review the first three paragraphs on page 31 and try
agai . (2) If he still has difficulty, refer him to pages 282 through 285, and explain
to h m .how the Winkler test fits the definition of an operational definition for,,,

.dissolved oxygen. (3) Review with the student-his responsitand the model response
to SelfEvaluatiOn 20.0.

10
Core

4.

Explains why lids are to be kept on jars when studying ICR's.

The studen,t generates an explanation for putting lids onto the jars in Whichihose
reactions wOe run that used up oxygen (02) and released carbon dioxide ,(CO2);

,

Student Action: Statisfhat the lids were put onto jars-to inspre that the variables
the amounts of 02 or CO2 were altered only bys,the reactionsin the fish and not
by gas transferred into or from the water,

Performance Check A: In Chapters 20, and 21, you studied ICk's and their reaction
with oAvgen to produce carrion dioxide. In each activity you were told to use jars,
and tovcap them tightly: Before thisyou have used beakers. What is there about.
.capping the jars that was important to your acti y?

1

re

41

-



,

Remediation: (1) Ask the student what it is about.02 and C,02 that is being studied
in Chapters .20 and 21. (2) Check to see if.the student realizes' why he was asked
questiohs 20-20 through 20-22. (3) Does heknow there are other CO2 producers in
the classroom besides the fish? (4) Check to see if he knows Olund CO2 dissolve.
into water. (5) Have him review hiS answer to the. performarice chébk and improve it.

1

Cor
6

Names' and explains the function of a sainple not subjected to the experimental
variable.

The student applies' the concepts of what a control is and what it does.

StubentAction: Responding with the term cOntrol and stating, in effect, that a
control must be run with an experiment to rule out effects specific to the time of the
trial.

Performance Check A: Yesteiday, Bob' used a .procedure identical.;to that used in
jar 2 below. He found that it took 30 drops Of Na2S203 to repove the color from a
mixture of 2 drops of H202, 100 ml of water, Winkler solutions, H2SO4, and starch
which he had just made. Today, he did the following, using jars 1 and 2.

Jar 1
I. Put hi.100 ml water.
2. Added 2 drops H202.
3. Added 3 ICR's, and capped the jar.
4. Waited 12 minutes. .

S. Removed the, ICR's.
6. Added Winkler solutions and 112SO4.
7. Added 4 drops of Na2S203.
8. Added 1 drop of starch solution.
9. Added 8 drops of Na2S203 to remove color.

Jar 2
1. Put in 100 ml water.
2. Added 2 drops H202.
3. Added nothing, but capped the jar..
4. Waited 12 minutes.
5. Rerrioved nothing.
6. Added Winkler solutions and H2SO4.
7. Added 8 drops of Na2S203.
8. Added 1 drop of starch.solutioh.
9. Added 2214rops of Na25203 to remove color.

I. .What term describes jar 2 as it is used by Bob today in this activity?
2. Since Bob recorded his results yesterday for the procedure used in jar 2,
why did he have to do the same reaction today as- part of this activity?

Remediation: (1) Have the student do the Checkup on page 47 and Excursion 4-1,
Part 1). (2) Have him check pages 286 and 287 and then eXplain why the control was
necessary. (3) Have him quickly review Activities 6-12 arid 6-13, as well as questions
6-21 and 6-22. Then have him recheck his answer to Self-Evahlation '6-1 2.

10 The student applies the concept that the longer an organism is in contact wi a given
environment, the more reactants it will use up for its survival a the more Products

States the change with time in reactant-product levels.

core will be formed..

1.



Student Action: amairgi the sample in which the oxygen level will be lower Ind
the carbon dioxide will be higher and stakng that, until the oxygen supply is exhaPt-

ed, the oxygeh level 'Fill drop and the car6on dioxide level will rise in a sated .eFiron-

ment in contact witli the.14ting (nonphotosynthesizing) organiSms.

A: 1. Gary's, 2. Gary's
B: 1. B, 2. 8 ,

C: 1. Y, 2. Y

Performance Check A: John and Gary each took a jar into which they put two ICR's

with l 00 ml of water (H20) and 3 drops of hydrogen peroxide (11202). After ten
minutes, John took .the ICR's out of his jar. Gary forgot to watch the cloCk and re-

moved his ICR's from the water after 18 minutes. They tested the water for amounts

of oxygen and carbOn dioxide.
1. Whose, if either, sample will contain less oxygen?
2. WhOse, if either, sample will contain more carbon dioxide?
3. Explain why you answered as you did.

^ Remediation: (1 ) Have the student briefly review pages 286 through 291, beginning

with Activity 20-7, and then try again to answer the performarice check. (2) If the

notion of time as a variable bothers the student, lidv6 him read the top paragraph on

page 95 and identify the variable being controlled by the dkections. Then have him
show other examples in which time is an important variable.

Recognizes the nature otsolutions.

The student applies the concept that solutions are homogeneous mixtUres.

tudent Action: Responding affirnfatively and in effect that if a sample of a solution

contains a specific substance, then the rest of the solution arso contains the substance

because solutions are the same throughout.

Perfotmance Check A: Daisy had a gallon of pond water. She tested a sample of it,.

using the Winkler test, and found that the -water contained- oxygen. Daisy said she

was not sure if the test of the water contained oxygen because she had tested only a

small sample.
I. noes the rest of the water contain oxygen?
2. Explain y.our answer.

Remediation: (1 ) This point is strongly implied at the bottom of page 74, on all of

page 75, and at the top of page 76. (2) After the student' has reviewed the pages
above, have him review or redo Self-Evaluation 20-3 and Excursion 6-1.

10
ore

Uses therelationship between increasing concentration of organisms and reaction

ra te., , .

i i .
10.

The student applies the relationship betweeh reaction rates and concentration. ..



Student Action: Siatthg in effect that the rates at which oxygen is used up and car-
diogide is produced will increase becaUse in a reaction an increase in the Concen-

tration Of organisms, like an increase in any other reactant, increases the rate at which
the reactants are used up and,the products are .produced.

Performance Check A: Suppose that the U.S. puts a space station with a gtaff of
four people into orbit around the earth. The next year, the 'station's staff is increased

.

to six people.
1. What will this increase in concentration of people do to the rate at which
oxygen is used up?
2. What will it do to the rate at which carbon dioxide is produced?
3. Why?

Remediation: (1) Have the student review pages 294, through 298 and check his
answers to questions 21-2 through 21-5 and 21-7 and Self-Evaluations 20-5 and 21-1.
(2) Have the student explain why the two jars were different. (3) Did the student
check 'the `.`Demonstrated" column for statement 2 on page 303? Have him explain
why he did not if he didn't or why he checked it ihere and missed the idea.here.

re

Proposes a reason that fish should be subjected to gradual temperature changes.

The student generates the concept that many living organisms are sensitive to sudden
changes NI temperature.

Student Action: Resionding that a sudden change, in temperature will be harmful to
the fish aqd may cause their death.

PerformaAce Check A: Review Activities 21-8 and 21-9, in whik:h you studied the
effect of temperature on the reaction rates irt the ICR's. The temperature was drdp-
ping slowly throughout the 20 minutes that the ICR's in a jar were in the ice water..
Why not chill the distilled water before putting the ICR's into it so that theiSh
would be in cold water the entire 20 minutes?

Remediation: (1 ) Remind the student that many chemical reactions occur continu7
ally in fish as they do in all living organisms. (See page 304.) (2) A sudden drop in
temperature will lower the rate of all of these reactions. (See Chapter 14.) (3) The
product of one reaction may be a reactant for a second reaction. (4) With a reduced
amount. of product .from the first reaction,the second reaction might mit be able, to
occur, which can bring the chain of chemical reactions to a halt; causing death.

Describes the relationship between yeaction rates and temperature.

The student aPplies the concept that reaction rates vary with temperature.'

Student Action: Predicting t.hat the animal lArould have to breathe' more 'often in
warmer water and stating that the rates at which it consumes oxygen and produces
carbon dioxide (itsreactiong) are increased..

8/



Performance Check A: In Rainbow Lake, the water temperature in the early spring

may .be 2°C. In the summer, it warms up to 24°C.
1. What effett, if any, would this wafting of the water have on how often
frogs must surface to take in new oxygen and release carbon dioxide? ,

2. Explain your answer in terms of tiaction rates.

Remediition: (1) Have. the'stutlent look ovsisr pages 299 through 302. (2) Check his°

answers to question's 21-16, 21-19, and 21-1 and Self-Evaluations 21-2 and 21-3.
Have him explain hcs answers. (3) This point is summarized in statements.3 and 4 on

page 303.

Selects evidences that chemical reactions occur in living things.

The student classifies four effects as evidenc6 that chemical reactions occur in living

things.
4004.

Student Action: Selecting whichever four of the following appear as evidence that

chemical reactions occur,in living things: (1).some materials (reactants) are usqd up,

12) new materials (products) are formed, (3) concentrations are altered, (4) tempera-
tures of living things Oer the rate of new-material formation, and (5) stomach acid
is neutralized in definite quantities, as are other acids.

A, B, and e (or a, b, c, and d)

Performance Check A: Select all of the following things which are evidenCes that

chemical reactions t4ke place in living:things.. ..4.

i. Some Materials (reactants) are used up.
b. Temperatures of living things alter the rate of new material formation.
c. New materials (products) are formed.
d. Stomach acid is neutralized et definite quanttfies, as are other acids.

e. All of the above air correct.

Remediation: Have the student review, Chapters 17,, 20, and 21 and identify activil'
ties which illustrate each of the evidences stated above.

States the effect the source has on a chemical subst

The student applies the concept that the properties of a chemical substance are inde-

pendent of the source of the compound.

Student Action:- Disagreeing with 'the .position that the samples of a substance from

living and nonliving sources jun be distinguished and stating as a reason that a chem-
ical ,substance is the same whether it is produced, by a living olr a nonliving system.
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.
d't Performahte..0ecy.A; -Vivo foot beer pan.ufaCturers put carbon dioxide (CO2)into

"theiribotbeet. .0ne".cOmpany's C0C1 wa.s made,bY.:reaetitig 1-iC1 ancf'.1imestone."' The
oth4 "One clAimOd .010,..his'productf'Was ..1,etter beeause..:_the:CO2 was .formett by-a ,-

syqem ..-.'etist and sugar. 1,1e further. claimed that becaA hisiCO2. came from
.Systern, it reacted differently and couldlie identified-,

1...f)o.yqu agree or disagree? .

.

2'. WM?.

.

v

. . .

riernedidtionf.,..(1.).c
.

an
.

.the student'S un ofngderstandi Operational definition-.. . , .

. 'of a chemieal subkarice it identifi&,s one an0 60/ one substance. If necessaiily;,
have him revieW.page. 3 t. (2.) Check to see if the student realizes:Oat. he, uSedtliN
same .opetationa1- definition for, CO2- fn. Chapter 3 and in Chapter 20,. testing CO
from nonliving material in one case and_ from living 'material in the r. Help him

rough.305. a Self-ENAtiations and 21-7.th
to see; what,this Means. C3) Take noteof the Summary for Chapter ges 303

. .

'Predictg what-;will happen tO..ifie "reaftants in -a.chemical reactiOn.
.

The student applies theponcept th.atithe reactants are Consumed during a chemicar..:, ...

reaCtion.. . -! . .:. .

d
.1,

'.I

StudenfkChon: Predicting that the amountrot fuel will decrease because it
i1

s -a re-.
t actauit ip an ongoing chethiCal reaction.

Performance Check Dr. A.R. Plain said that a chemical reactiOn between the react-.

'-antS kerosene and oxygen Makes the jets on airplanes work.
'S

I. From what you know about reac4Fts, in 'a reaction, predict what should
happen to the amount of ekerosenelecarried by the plane as it 'flies from

. Spokaneto Atlanta.
. ''''2'' Why does th4happen?

Bemediatiom (1) Ask the 'student to review Chapte 7 ankexplain why one. of the .
.. reactants was always left Overl.. (2) Have the student explain hoW method 3 on page
. 193 acts as a way to find ,the rate of-a reaction, or (3)%ave himread method 3 on

epage 193 and then find iin xample of tV use of this method in Chapter. .13.

-PA

r,

. .

StateS whether reitctants can react in other than definite nunibers.

The'student.applies the concept that when.chemieals read, they.do o in definite
nUmbers ratio4a.p.d when all the paitiCles have reacted, the reaction stOps.

. .
. ,

'Student .Action: Stating that he disagrees with the 'position that a fiAed amount of a .

_reactant Will reaft with varYing amounts of anotherreactant-because reactants react
in definite numbers Iratios).

'

t

14
OW
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S.

Performance Chetk A: You used Na2,520349,find out how much oxygen was pres-
ent in the water. Jake thinks that ink(torereitrwiber samples the same amount of
Okygen could react differently so that..differettnpunts of Na2S203 would have
been required to remove the color.

1. Do you agree or disagree'?
2. Why?.

Remediation: ( I ).Flave the student review pages 241 through 246. (2) B'

filled, in Table 17-2. (3) Then aik him if he agreed With.the position. sta
did he make the predictions in Table. 17-2? (4) It' you slit feel the stud'
help, have him review Chapter 7, and Chapter 8, it' necessary, where-this cti

developed. ' *

Recognizes what happens to Particles of reactiets in a chemitial reaction

The student applits_the concept .that.in a chemical reaction the particles are recom-,

bined in different ways.

Student Asjon: Citing the lowered oxygen level and, the increased carbon dioxichf
level (a,cM)ination of 01 and C) in the water, as evidences of a chemical reaction
and stating that if the fish simply absorbed the oxygen, there would he a lowered
oxygen level but the carbon dioxide level would remain unchanged.

Performance Check A: You found ,that your .ICR removed oxyuen from the water.
There are two possible reasons that this Inippened. Either ICWs only absorb and
store oxygen 'or ICR's involve the oxygen that they absorb in a reaction.

1. State any evidence from the activities that you have done in class that
would help you decide which happened.

1112. How ddes the evidence'help you cho9se'?

Remediation: (I) Check to see if the student knows how to tell if a chemical reac-

. tion has taken 'place. See Excursi'm 6-2 on page .113 -atid inethoc on page 193.
(2) It' the student has mastered (1), check his responses in Table -2. (3) Have him
reanswer the performance check.

10
ore

16

Selects the relationship between experimental results' anji scierrtific 'podels or con-

% 10elusions.,

The:student applies the concept that the results of scientific aclivilles-s:Upport mod-

els, bul they do not prove the.m.
,

Studen4 Actron:..Selecting the entry which implies khat experimental results,provide
support for Models.

A: 'a
B:
C: d

4



1

Perfot Mance Check A: Which' of the' following is the best statement fitting boili
your model for chemical reactions add the results of jtour activities with the Tish?

a. They suggest that reactionS take,place inside of fish as they do in beakers
involvinwonly nonliving systems._
b. They Afitately show that Chemical reactions take place inside the fish as
they do in beakers involving nonliving sy.stems.
c. They prove that your model must kie true.
d. They establish proOf that chemical reacti'ons do not occur inside of fish
as they do in beakers involving only nonliving thing,
e. b and c

Remediation:- (1) Review the paragraphs 'following question'6-40. (2) Review "The \
Model So FAr" on pages 104 and 105. 4

Recognizes the source of tbe heat that keeps the humwirdy temperature constant.
., ...----..

The student gerkateS the concept that heat-releasing chemical reactions occur with-
_. . .,
in the body. , .
9tudent Action: Responding- that chemical reactions which, releaSe heat _are the

. ;source of the energy that' kcepsthe hunian body temperature constant.

Performance Check A: John todk his temperature kind found that it was 37.°. C. He
went outside for four hours. During that time he tiuilt a snow fort add had a snow-
ball fight. M soon as he went into the house, he took his,temperature again. It Was
still 37°C. Certain processes convert the energy in Tood into heat that keeps human
body temperature at 37°C. What are these processes called? .

Remediation: ( 1 ) This prOblem requires that the Student combibe the *notion that
chemical reactions can be heatcreleaing (see page 277) and the notion that chemical
reactions take place-in himself (a- living organisni). (2) If he is hesitant about the

latter, remind him of his intaf(e of 02 and output of CO2 and fjnd out how he ex-
plains thii. (3) Have the student review his response to Saf-Evaltiation 20-8.

Recognizes burning as a test for oxygen.

The student applies the concept that substances burn longest in tlase containers that
have the moi-bx-jigen.

Student Action: Respondingç the effect that he would invert each container over a
burning candle and measure th'e amount of time it took for 'each candle to go out.
The longer it tobk, the more ox'ygen in the es4ne.r.

PerfOrmancChock A: An environmental survey team has four sample jars of equal
.

.

size 'filled with air from four, cities New York, Indianapolis, Denver, and .New
Orleans. Suppose there are no Winkler solutions available. How can you find put
,which jar of air Contains the most oxygen?

. .



44.-

Remediation: Check -the student's response to questions 2, 5, 6, 7, and 13 in the

excursion. Ilave him review the experiment and redo the performance diet* with
his book open:

Plots palls, draws a hest-fit I ne, and reads a graph.

The student applies the process of plotting data on
- prelabeled set of axes, drawing

the line of bedrifs-and reading and interpreting the g h.

Speci-al Preparations: Prepare a labeled grid or duplicate 'the appropriate labeled grid

from the end of Part 2 of the Performance Assessment. Resmirces.

Studedt Action: moong the points, drawing a smoOth line 6f best fit, and labelipg

the lowest levels at which each species of fish can exist, (!orrect.ly for at least two of

the three given species.
A, B, and C:
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Performance Checic A: Get a piece of graph papa from your teacher, and label it as
shown on the grid below. On your grid, graph the dala found below about Laie Elba..
Then for each kind fish listed, place an X on the graph at the lowest dePth t.
whjch it could survive. Beside the X, write the name of the fish.

.s.

DISSOLVED OXYGEN IN LAKE ELBA

DEPTH (in m) OXYGEN (io nig/lIler)

0 10.01 ....::' :ea

2 .,
4 9.4 .

,..0,
o 5.2
8 ,2.2

10 1.5
12 -1.2

. 14 0.8
16 0.5
18 0025

*.

..

1

+

I

LOWEST CONCENTRATION' F DISSOLVED OXYGEN.
-AT WHICH FISH CAN SURVI FR 24 HOURS

TYPE OF FISH DISSOLVE
(in mg/1)

Pike

Sunfish

Bullhead

20

18.

16

' E 12a
10

.8

0 6

4

2

I

XYGEN

6.2

4.0 ,

3.

MIIIIMMONOMMIIMMINNOMMOINN
EMMOIMENMMMMOMOMMOM

MIMUIMMONII
WM

MEM MOM MOIM MICOMMMONWM. MU mom ammo
11111111.11111111
millmimm !III IMMO

I

III! IIIIIIIIIIIIIIIIIIIum me_ so mumo
MI 1191111111111111
am imm i mommommlum in a um mommums
mumil Bun um
immummummolm illommopm
morammommt .m mmummil

0 2 4 6 8 10

OXYGEN (in mg/I)
12

s

C.

Remediation: ) Have t e student explain the titles' and meaning of the data for
both tables to be sure he understands the information given him. (2) Have him ex-
plain how he plotted the data. If he has problems plotting points or 'drawing the
best-fit line, refer him to Excursion .7-1 on pages 425 through 430. (3) If his trouble
is interpolation, havehini answer questions 7, 8. and 9- on pages 432 and 433.

8 7
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Chapters 22 thru 24

Excursions 22-1 thru 24:1

4

Performance Check

Summary Table

Objective Number

. ..

. . ,..
Objective Description

.

.

.

.

11'-Core-1
.

,.. ;
Orders solutions pf Varying concentPations of glucose .

. - t.,

11-ore-2 ' Orders.solutions according to glucoseconcentration
4

11-Core-3 `.. Selects the source of an element in a chemicalreaction

11-Core-4 predicts the number of yeast beasts in a drop from the number in a known fraction of a drop

11-Core-5 ',
.

,
Tells why (eactions occur faster with ground-up yeast

,

.

11-Core-6 '.

. ,.

ReCognizes the effect of the conservation of mass on the nature of reactions in living systems
.

%

11 ,Core- 7
d.

RecogniZes the soUrce of catalysts in the reactions of living organisms
,

,
11 Core-8

_

Recognizes the effect of catalysts in living systems
.

11 Core-9 Decides whether a living system's catalysts will' also work outside of it

,

11pre-10
..

Recognizes whether or not human beings contain catalysts
.

.,.

11-Core 11 Recognizes variables.that alter the rate of a reaction in living things I
,

1.1 Core-12 Recognizes differences in reproduction between.living and nonliving systems

11-'Core- 13 Recognizes the relationship between a catalyst of living materials and heat
,

11-Core-14
.

.

; ..
.Selecis the reaction in which oxygen,is a reactant

11-Core- 15 Def i nes kilocalorie
- ,.. -

_

11 -Core- 16
r

.. ,

Def ines calorip .
. .

11Core:17 I Recognizes Ihe unit of heat used in rnepsurements in grams and "C

11-Core-18
.. . .

Calculates the heat energy change- in water .
.. ,

8 3
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Objective Number

.

r .

Objective Description

%

11-Core-19 -,, Explains the meaning of the symbol A use.d before a variable. .

11-Core-20

.
.

Calculates the heat required to produce a temperature change in water

11-Core-21 Recognizes the variables which affect caloriMeter calcultions_

11-Core-22 Rpco§nizes variables which determine the amount of temperature change in Matter being.

,

7.

heated

ll-Core-23 .

,

1
i-

Recognizes that chemical energy of food can be converted tio other forms

11-Core-24 Recognizes the cause of energy release during a chemical reaction

11-Core-25 Recognizes the form in which energy is stored in food
,

11-Core-26 Recognizes the chemical nature ol human beings and their input and output
,

-

11-Exc 22-1-1 States the effect of yeast on dough ' ;

.

11-Exc 23-1-1
.

Determines how to recognize starch breakdown

11-Exc 24-1-1 Calculates the(number of calories lost by water

11-Exc 24-1-2 Expresses the relationship between Calorie and calorie and applies the definition of calorie
,

01-Core-24 thru 28R. (Student's responsibilities) v

,.-

04-EXc 8-1-1R . 4
. Handles a thermometer, using the accepted procedure

R .

07-Core-17R
1

Gives an operational dpfinition for catalyst

# ..
09-Cor.e-14R

T

explains the difference between input energy and output energy

QS-Core-15R Recognizes where energy is stored in a reaction that releases heat
\ .
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Objective Number Objective Description

10-Core-7R States the change with time in reactant-produdt levels

10-Core-12R Selects evidences that chemical reactions occur in living things

10-Core-18R Recognizes, the,source of the'heitthat keeps the hurrian body temperature constant

to,

1
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1

Orders solutions of varying concentrations of glucose,

The student identifies the relative concentration of glucose solutions tO Which
Benedict's solution has been added.

Regular Supplies: 5 stoppered test tubes

Special Preparations: Place some of the students' solutions from Activity 22-19 in
stoppered test tuhes in a box labeled 11-Core-1.

Student Action: Ordering the. five solutions from the lightest to the darkest coloe
intensity.

Performance Check A: Get the box labeled 11-Core-1. It cOntains five stoppered
test tubes of varying concentrations of glucose solution. Each tube also contains
five drops of Benedict's solution. Arrange the tubes in order, beginning on the left
with thelube with the lowest glucose concentration and ending with the tube of
highest Acose concentration. Show your teacher your ordering.

Remediation: (1) Refer the student to queStions 22-15 and 22-16 and the pre-
ceding sentence on page 319. (2) Check the student's response_ to Self-Evaluation
22-3 with him to see if ordering the solutions gave him a problem.

1

Core
Orders solutions according to glucose conentration.

The student manipulates the given .samples, Benedict's solution, and a hot water bath.

Regular Supplies: glucose 1 dropper with Mraw
water 4 test tubes
Benedict's solution. '1 beaker
test-tube rack 1-alcohol burner and stand

Special Preparations: Label three boxes 11-Core-2A, 11-Core-2B, and 11-Core-2C..
In the appropriate box, put four bottles filled and labeled with a nuinber only as
indicatid in the chart below.

BOX
'I 1-Core-2A

BOX
11-Core-2 B.

BOX
1.1-Core-2C CONTENTS

.2

3
.

4

4 , 3 500 ml distilled water

C

1 4

..
.

,100 ml 5% stock glucose solution and
4 400 ml water

2 .' 250 nil 5% stock glucose solutkon and
250 nil water

3 2 . 500 ml 5% stock glucose solution

S ,



Student Action: Orderim
\

the solutions by csoncentration of glucose from the least
to the most glucose, as shown by the depth of the red color.

A: 2, 3, 4, 1
8: 4, 1, 2, 3
C: 3, 4, 1, 2

Performance Check A: Get 7 drops of each of the four solutions in the bottles in
1 1.Core-2A. Put each solution into a separate test tube; which is labeled with ,the
number of the bottle cfou get the sample from. Your task is to judge the amounkof
glucose in each sample, using the procedure stated in Activities 22-12 through 22-1%.

Put the solutions in order from lowest glucose content to highest glucose content.-
On your paper, list the numbers of the test tubes in that order.

Semediation: Review the student's procedure and results with shim.

Selects the source of an element in a chemical reaction.

The student applies the concepts that elements are not created, destroyed, or synthe-
sized in chemical.reactions, but are present in reactants, and that food is a reactant
for living things. '

Student Actioh: the option to the effect that carbon is taken in in foods.
A: b
B: a

C: c
,

Perforrnce Check A: Human beings take in a great deal of oxygen which reacts
and Is/released as carbon dioxide (CO2). What is the-source of the.element carbon
in the product CO2?

a. It is created in living things:
b. It is present idour food.
c. It is produced from other elements in our body.
d. It is taken in only as burnt toast.
e. None of these are sources. ,

Remediation: (1) Have the student review Activity 22-2 through qtiestion 22-.8.
(2) Find out if he knows what elements make up sugars such as glucose and ,sucrote.
If he does not, have him review Chapter 12. (3) Does he recognize sugars,(food) as a

.reactant in living things? If not, have him review page 319. (4) Have hiM reView
the accepted responses for Self-Evaluations 22-1 and 22-4b. (5) Have him reyiew his
response to The check.

11
ore

3

Predicts the number of yeast beasts in a drop from the number in aknown fraction
of a drop.

The student,applies the assumption that the number of individuals in the source is to
the number of in&iduals in the sample as the size of the source is to the size of the
saMple.



Student Action: Reporting the product of the number of individuals in the sample
'and the' reciprocal of the ratio of the size of the sample to the source.

A: 90
B: "..16

C: 45

Performance CheCk A: Suppose that the figure below shows the number of yeast
beasts in 1/10 of a drop of a yeast solution. Calculate the.number of drops you
would expect to find in the entire drop of yeast solution.

Remediation: (1) Review with tilt studeni the procedure he Used to answer question
23-5 on page 323. (2) Have him recalculate the response to the performance check.

Tells why roactionS occur faster with ground-upYeast.

The student generates an explanation for yeast's acting as a better catalyst when it

has been groUnd. ...

r e ..Student Action: Statiiw in effect' that grinding frees tin: cat'alyst and allows tte
.

glucose to come into contact with it more easily.

Performance Check A:. Grinding the yeast beasts with sand kills the yeast beasts
by tearing them apart. Yeast beasts .are nfbre effective in speediug up the brtak-
dawn of glucw into carbon dioxide and water when they are ground up than when
the/are whole. Why?

Remediation: (1) Have the student review the paragraph at tilt; bottom of page 328
and The paragraph at the bottom of page 331. (2) Find out if he understands that.
before grinding, the.catalyst is inside the bodies of the yeast and acts only, on glucose- ,

entering the yeast organism. () Have'him redo the performance check..

11

Core
Recognizes the effect of the conservation of mass on the nature of reactions in liVing
systems..

C.4.

The student .apPlies the concept trial the total diass in' a reaction is constant and if
the mass of living matter increases, the mass 6(4 the 'nonliving mat tin- dweases.

:
Student Action:'Responding negatively and .ty)the .effect Thai the total mass of

_

living-and nonliViitAg material is constant anti thalbecause some of,the glucose is used
to increase the mass,of4the yeast, the mass/pf the breakdowiP products is less Than

the mass of the glucoSe.
'44

4
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Performance Check A: Whenyeast. acts on giticose, caebon dioxide (CO2) and water
are produced. The yeast organisms-ger bigger and more numetous. In other words,
the mass of the yeast increases. The reaction which takes place is shbwn below.

glucose + yeast water + CO2 + more yeast
I. If 6 giams of glucose were put intA) the test tube with the yeast, would
6 grams of the CO2 and water be formed?
2. Explain your answer.

Remediation: (1 ) Can the student successfully identify yeast as matter and explain
why? (2) Does he cmprehend that the total mass in a reaction is constant in that
the-mass of the product equals the mass of the reactants? See pages 74 through 77.
(3) Ask the gtudent to.tell,what X equals in each of the following.

(a) glucose + yeast vvater + + more yeast 41-
k:

10 g X g

(b) Plucose + egz,p-). Water+ CO- + more yeast

9 g X g 3-

Recognikes the source of catalysts in the reactions of living organisms.

The student applies the concept that living organisms supply their own catalysts to_
reactions.

Student Action: Stating that living organisms supply their own calalysts to reactions.

Performance Check A:
Ca'w I. Roger wanted,to carry out a reaction to break dbwn milk ina test.. tube.

lie Thund..that he' had to add a catalyst fo the test tube.
Case.2. Later Roger wanted his stomach to carry ait the same reaction on milk

(digest it ). Roger didn't have to add a catalyst to.the reaction in his stomach,
Explain wily ,Roger had to add a catalyist in the first case, but not the second.

11

Core
7

Remediation.; (1 ) Check with ihe student his 'answers to questions 23-16 and 23-17
.and have him read the Paragraph that follows them. ,(2) Flavehim reread page 333
and his responses to.Self-,Evaluation 23-1. (3) Can thp. qudent now analyze the '4
difference between the two tietiMickaa

-

Recognizes thefeet of imtiysts in Wing system
2.

t,
The student applies, the concept that he, li all living Things, pntains catalysts and
that..cdtalysts, allow high reaction 'rates a lower temperatures than are otherwis.c
possible.

Student Attion: Stating in 'effect that the hulhan 'body, like all living. thinKs,,con-
tains catalysts which alfow higb reaction rates at lower telnperatures than are other-. .,
Wise possible.4

4 4

11

ore
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Performance Check A: Steak gravy on the dinner platOloesn!t react with ,oxYgon

to produce noticeable amounts of carbon dioxide (COD, water, and heat at 37°C.
Yet the same reaction produces CO2, water, and noticeahle amounts of heat at'
37°C in your body. Explain why this occurs.

Remediation: (1) Have the student review pages 221 through 225 and page 336.

Have him answer this question: How does the reaction of marshmallows + 02 take
place in the, body at body temperature fast enough to release energy useful to the

body when they don't reacrnoticeably at body' temperature outside the body? .(2)
If the\student is perplexed, refer him to page 333 where the concept i& spelled oui.

(3) Refer him to Self-Evaluation 23-1 and review its acceptable responte.

11

Cor
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Decides whether a living system's catalysts will also work outside of it.

The student applies the concept that a catalyst which functions in a reaction within
an organism will also function' outside the. organism if the catalyst and all the react-

,
ants are present.

Student Action: Statia that he disagrees and that a catalyst which functions in a re-

, action within an organism will also function outside the organism-if it and all the
reagtants are present.

Performance Check A: A maple tree uses sunshine and catalysts in 'the following
reaction.

carbon dioxide + water glucose + oxygen
Walter claims that man will never be 'able t carry out this reaction in a test tube.
He says the reaction requires cat'alysts whici are produced in the tree. Therefore,
even if the catalysts and the reactants are/ *sent, the catalysts will act only in
green plants,

I. Do you agree or disagree with Walter?
2. Why?

Remediation: (1 ) Have the student review Chapter 23 starting with question 23-18 on

page 327 and continuing to the end of.the chapter. (2) There may be.a stuient to
whom the chemical. reactions occurring in living things will seem somehow 'mys-

teriously different from those in a laboratory. His thinking ie reminiscent of the
vital force theory. Make clear to him that a chemical reaction is the same wherever

it occurs.

Recognips whetfier or not human beings contain catalysts.

The student classifies himself as containing catalysts and that Chemical reactions
take place at body temPerature at faster rates'than are possible without catalysts.

Student Action: Ittating that he containi catalysts and Eitlf that chemical reactions

take place at body temperature at faster rates than are possible without' catalysts.

fo



Performance Check A: In a cartoon in Chapter 23, Finny the Fish says she and
Yeastie the Beast both contain catalysts, and she asks if you do too.

1 Doyou contain catalysts? .,

2. What evidence do you have for your answer? (Hint: Candy and marsh-
mallows release energy inside you at body temperature.)

Remdiation: (1) Have the student 'reread pages 336 and 342. Then ask him why
reactions take place inside of living organisms at lower temperatures- than those at
which they would occur outside the organism? (2) Refer the student to the last
paragraph on page 332:

lo

Recognizes variables that alter the rate of a reaction in living things.

The student classifies temperature, concentration, and catalYsts as variables which '
alter the rates of-reactions in living things.

Student Action: itistirlit the terms temperature, concentration, and catalysts.

. Performance Check A: From your study of ICR's and the yeaSt beasts, name three
variables which you think affect reaction rates in living things.

Remediation: (1) Have the student read the last paragraph on page 332 and state-
ments 2 through 4 On page 303. (2) Have the student identify the activities in the
text in which these three factors were developed and explain how they show that the
factors affect reaction rates in living things. (3) Refer the student to Self-Evaluations
23-2 and 23-5.

11
ore
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Recognizes differences in reproduction between living and nonliving systems.

The student applies the concept that living chemical systems reproduce themselves,
whereas nod-I-mg systems do not.

-StUdent Action: Selecting the responses which indicate that the same, number of
nonliving systems will be present and more living systems will be present after
optimal storage rind,tatirg that nonliving chemical systems do not reproduce them-
selves, but living ones do.

PerforMance Check A:
1. Suppose that you put 3 ISCS batteries (chemical systems) into a cupboard
with all the materials needed to make many other batteries, and locked the
door. Tomoriow, would the nuMber of ISCS batteries in the cupboard be
fewer than 3, exactly 3, ormore than 3?
2. Suppose You put 3 yeast beasts (chemical systems) into a cup of warm
water and sugar. Would there be fewer than 3, exactly 3, or more than 3 yeast
beasts tomorroW?
3. What ls the difference between the chemical systems of batteries and
yeast beasts which explains your answers to questions 1 and 2?

11
ore
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Remediation: Have the student compare Figure 23-3,and Fignre 23-4 on page 324.
(1) Tho best way to show that living things reptoduce themselves is to have the
student observe the process. If you don't have a microscope, borrow one if possible,
and have the student use it to do the activities suggested on page 324. (2) Have the
student discuss .with you Figures 23-3 and 23-4 and the text of pages 324 and 325.
(3) For a summary, have the student review page 333 and the correct response to
Self-Evaluation .

or
13

Reeognizes the relationship between a catalyst of living materials and heat.

The student applies the concept that Most catalysts of living materials are destroyed
by heat.

Student Action: Disagreeing and stating that most catalysts of living materials are
destroyed by heat.

Performance Check A: Jeff said, "I was warned 'several times not to overheat the
little yeast beasts. But it wasn't the living yeast that increased the rate of the reac-
tion. It was a catalyst inside them. If I had heated the solution more, it wouldn't
have hurt the catalyst and the reaction would have gone much faster."

I. Do you agree or disagree with Jeff?
2. Why?

Remediation: Have the student do Excursion 15-1, Activities 8 and 9, and the sub-
sequent questions. Then have him reevaluate his response to the performance check.

11
Selects the reaction in which oxygen is a reactant.

:

The student classifies burning as a reaction involving oxygen as a reactant.

Ore-C Student Action: Selecting the reaction which mentions burning.
,

1 4
B: a
C: b

Performance Check A: Select ,the letter of the chemical reaction in which oxygen is
a reactant.

a. Copper sulfate dissolving
b. Sodium chloride and potassium chloride dissolving in the same test tube
c. A wood splint burning
d. Alcohol boiling

Remediation: ( I ) If the student selected either of the options mentioning dissolving,
have him review from the last paragraph on page 74 throuilithe top 9f page 76 and
Excursion 6-1. Then ask if the process of recombination occurs in the process of
dissolving. (2) Also have the student reread page 336. .

1.
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Defines kilocalorie.

The student recalls the definition that one kilocalorie is the amount of heat necessary
to' raise the temperature of 1,000 grams (or 1,000 ml or I liter) of 'water 1°C.

Student Action: Stating that one kilocalorie is the amount of heat necessary to
raise the temperature of 1,000 grams (or 1,000 ml or 1 liter) of water.1°C.

. Performance Check A: What does the heat unit kilocalorie mean in terms of water?
.'

Remediation: (-1) Check the student's answers to questions 2 and 3 in the Chec,kup
on page 336. (2) Ask him to combine the two questions into one- definition for
kilocalorie. (3) Refer him to Self-Evaluation 23-7.

11
ore

15

Defines calorie.

,
The student recalls the definition that a calorie is the amount of heat needed to in-

crease the temperature of I grain (1 ml) of water 1°C.

Student Action: Responding that a calorie is the amount of heat needed to increase
the temperature of 1 gram (1 ml) of wat4er 1°C.

Performance Check A: Write a definition for calorie in terms of water.

Remediation: 1 ) Check question 3 of the Checkup on page 336. (2) Have the stu-
dent review page 595. (3) Refer him to Self,-Evaluatiov 23-6. V

11
ore
lo

Recognizes the unit of heat used in measurements in grams and °C,

The student classifies the calorie as the unit used to express heTt when the measure-
ments are made in grams and °C

Student Action; Selecting the revonse expressed in calories.'
A: h

B: d
C:

,

Prformance Check A: A 12 gram ,sample of water is heated so that its temperature
ts raised 4°C. The change in the water's heat energy would be 12 grams X 4°C.= 48.
Choose the letter of the entry in the list below that includes the unit of heat in which
this problem should be answered.

a. 48 Btu
b, 48 calories
c. 48 newtons
d. 48 meters
e. 48 kilocalories

11
ore
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RemediatiOn: Have the student review page 595 and Figure 1, page- 596.

11

Cor
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Calculates the heat energy change in water.

The student applies the formula (AT X grams of water = calories) for measuring the
change in the heat energy .of a sample.

Regular Supplies: l graduated cylinder 1 alcohol burner and stand
l'Celsius thermometer water

Student Action: Reporting the measurements of water temperatures before and after
heating and calculating the calories of heat exchaRged within -±10% of the correct
value, using the formula AT X grams of water = calories.

Performance Check A: Get any equipment you need, and heat 200 ml'of water for
two minutes. You are to calculate the change in the heat energy of the water during
the heating period. Record and label all the measurements you make.

Remediation: (1) Check to see if the student knows what measprements to make
even if he doesn't know the formula. If so, give him the formula and see if he can do
the procedure. (2) If the student doesn't know what measurements to make, have,
him review pages 338 and 339 and repeat the.performance check.

11

Cor
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Explains the meaning of the symbol A used before a variable.

The student classifies the measurement of A variable as the ineasurement of a change
in the variable.

Student Action: Stating that A signifies a change in the variable named,
'A: Change in height

:B: Change in.mass
C: Change in length

, . I

PerformanceiCheck A: If If is the symbol used for height and you were asked to
measure Ah, lvhat would you measure?

Remediation: (1) Ask the student what A or AT means? (2) If he sw e rs correctly,
have him reconsider the performance check. (3) If he answers inct needy, refer the
student to page 120 or 595.

11
Calculates the heat required to produce a temperature change in water.

The student applies the formula (grams of water X AT = calories) for calculating the

Core
amount of heat involved in changing the temperature of water.

,t )



Student Action: Computing the quantity of heat as the product of the appropriate
quantities to within ±5 0.

A: 1,160 calories (±60 calories)
B: 3,240 calories (±160 calories)
C: 900 calories (±45 calories)

Performance Check A: How many calories of heat energy, are needed to hetit 20
grams of water from 12°C to 70°C?

Remediation: (1) Have the student do Excursion 24-1. (2) Have him do an alternate
performance check. .

Recognizes the variables which affect calorimeter calculations..

The student applies the concepts that a alorimeter measures the amount of heat re-
leased by a reaction and that the variables which affect the amount of heat captured
by the calorimeter are important.

Student Action: Selecting both sources of heat loss listed as options.
A: a, b
B: b, c
C: a, c

Performance Check A: Which of the following variables are important but are ignored
when you use the ISCS cola-can heat-measuring device to calculate the heat of the
marshmallow-oxygen reaction?

a. Heat lost to the surrounding air
b. Heat lost to the can
c. The color of the marshmallows
d. Humidity

Remediation: (1 ) Have the student review question 24-5 on page 339. (2) Ask him
why a Styrofoam cup was used in Chapter 8 when zinc and copper sulfate were reac-

: ted and the change in teMperiture was measured.

Recognizes variables which determine the amOunt of temperature change in matter
being heated. z ,

The student classifies the amount of matter, the duration of heating, and the amount
of heat supplied per time unit as the variables affecting the amount of temperature
change of an object being heated.

.
Student Action: Selepi the amount of matter, the duration of heating, and the
amount of heat supplie per time unit. .

A: a, b, d
B: b, d,

.C: a, d, e

203
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Performance Check A: Select the variables which-affect the amount of temperature
change when a steel bar is being heated.

a. The amount of steel being heated
b. The amount of heat supplied per minpte
c. The manufacturer of thisteel
d. The amount of time the heat is supplird
e. The person heating the steel bar

Remediation: (1) If the student can't handle this, have him do Excursion 24-1 or at
least question 5 of that excursion. (2) Have the student explain why it is important
to know each of the quantities in question 5 of Excursion 24-1:, (3) Have the stu-
dent identify the factors that appear in -the heat formula .at the, top of page 340 or.

. in the large type on page 595 of Excursion 24-1. If he has a problem doing so, refer
him to the paragraph in the middle of page 340.

Recognizes that chemical energy of food cam be converted- to other forms.

The student classifies, chemical energy of food as being converted into eleCtrical,
stored chemical, mechanical, or heat energy the human body.

Student Action: Listing two of the forms of energy mechanical, stored chemical,
heat, and electrical energy.-- into which the body converts Chemical energy.

Performance Check A: You put chemical energy into your body (a system). Your
body converts the chemical energy into other forms of energy. List two of these
other forms of energy.

Remediation: (1 ) Have the student try thiS Performance check again with his book
open to pages 336 and 342. (2) For each form of energy he lists, have the student
state an example of a Specific b6dy activity in which that conversion takes place.

V.

.11..ii(
.. .

Recognizes the cause of energy release during a chemical reaction.
.

The student applies the concepts that the amount of chemical energy in a material
Cchanges. during a 'chemical reaction and that in a reaction the particles Of the react-
oreants are recOrnbined.

24

r

Student Action: Respondihg (1 ) that a chemical reaction would be riedessary and (2)
that the particles of the reactant are recombined as it gives up its chemical energy

Performance Check A: The sugar found in milk contains a great deal of chemical
energy. A

I. What would cause the sugar to give up its chemical energy?
2. What happens to the atoms, within the sugar when it gives up its chemical
eneriy?



Rernediati (1) If the student cites a spCific reaction such as buiTh or decom-
positio y .heat, check to see if he comprehends the general concept o actions.

(2) the student doesn't know the answer to the first question, have him read the
ragraphs after question 24-4. (3) If he has problems with the' second questiOn,

have him review the last paragraph on page 341. (4) Have the student use the model
Z to explain his answers to questions 24-14 and 24-15,

Recognizes the form in which energy is stored in food.

The student .classifies chemical energy as the form in which energy.is stored in food.

Student Action: Responding "chemical energy."

Performance Check A: Candy contains a lot of energy, ln what form is this energy
'stored?

Remediation: (1) Have the student r ead page 342. (2) Cheek his response to Self-
Evaluation 22-1.

Recognizes thechemical nature of human beings and their input and output.

The student classifies human beings as chemical reactors, their jnput of oxygen, food,
water, and so forth as reactants, and their output of perspiration, carbon dioxide,
heat, urine, and solid waste as products.

Student Action: Responding affirmatively and naming oxygen, food, and water as
reactants and perspiration, urine, carbon dioxide, heat, and solid waste as products-.
(Any suitable reactants or products may be substituted for those abo.%).)

Performance Check A:
I. Are people HC15t's (human chemical reactors)?
2. If so, name three reactants and three products of an HCR. If not, state
their source of energy.

Remediation: (1) Review page 342 to establish that humans are HCR's. (2) Check
on the student's knowledge of the terms reactants and products. If he needs help,
send him to page 36. (3) If he still does not comprehend HCR's, have him tell how
he knows when a chemical reaction has taken place and a4k him how one recognizes
a ntw product. (4) Ask him to com'pare the input of food, oxygen, and water with
the output.. Are new substances (new combinations) made within the human body?
(5) Havt him revietu Self-Evahiation 22-1 and 22-2.

11
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States the effect of yeast on dough.

The student applies the concept that the yeast-glucbk reaction causes dough to rise
,t

as a result of the formation of carbbn dioxide.

1 os
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Student, Action: Responding to the effect tliit glucose is used by yeast in forming
carbon dioxide, the bubbles of which,make the dough rise.

Performance Check A: Mother Motley's recipe for rolls includes both yeast and glu-
cose. .0n the basis of what you learned in Excursion 22-1, state what yeast and
glucose do to dough and how they do it. '

-

Remediation: (1) Review questiqns 9 andll 0 on page 590 with the student. (2) Ask
him how he knows that glucose and yeast react the same in his bread as in the case
given in the performance check. (See page 127, statement 5.)

11

Exc
23-1
1

Determines how to recognize starch breakdown.

The student applies the principle that a chemical indicator is affected only .by *the .)
presertce of a specific substance and ceases to be affected when the substance is re-
moved and the fact that iodine is an indicator which is blue-black in the presence of
starch.

Student Action: Responding tfiat tfie blue-black color should fade.

Performance Check A: Turpentine is a substance found in pine sap. RiOard wants
to determine if turpentine is a catalyst in the breakdown of starch. If Reis dcatalyst,
what visible result should he expect to observe after mixing together the tuxpentine,
starch, and the iodine solution?

Remediation: (1) Does the student know what,an indicator is? If not, lyive bim re-
view the second paragraph on page 594 and the paragraph in the middle ot page 181.
(2) If he doesn't realize that iodine is an indicator for starch, refer him to the para-
graph just above quegtion 1 on page 591. (3) Refer him to Self-Evaluation 23-3:

11

Exc
24-1
1

CalCulateS the number Of calorieS lost by water.

The student applies the concept that the number of calories lost by water equals the
mass of water in grams times the temperature change in °C.

Student Action: Responding with the cony ct answer found by using the formula
calories lost by water equals die mass of water in grams times temperature change in
°C.

A: 450 calories
B: 360 calories
C: 2,100 caloties

Petformance Check A: Curtis cooled 30 g of water by packing the container in ice.
The temperature dropped from -33°C, to 18°C. How' many calories of heat were
lost'?

Remediation: (1) Have the student review the bottom of page 595. (2) Then have
him work questions 2 and 4 on. page 596.

0
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Expresses the relationship between Cglorie and calorie and applies the definition of
calorie. .;

,.
. r

The student applies the concept that a Calorib is,equal to 1,000 calories and that I .

calorie raise§ the temperature of 1 g of water by 1°C.

Student Actidn: Reportini the number of grams of watei as 1,000 times the number
of calories.

A: 101,000 g
4, : 266,000 g

C: 93,000 g
7 '

Performance Check A: One-half cup of cottage cheese contains about 101 Calories.
Suppose this energy were released as heat energy. How many grams of water can

./this much heat energy raise IX?
0 v.

4
Remediation; Refer the student to question 3 on page 596 and'its 'solution on page
597.

.
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Chapter 25

Objective Number Objective Description

Performance Check

Summarylable-
- r

i2,Corel Matches related activities With the assymptions of the particle model
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Matches related activities with the assumptions of the particle model.

The itudent classifies each of the listed activities taken from.Probing the Natural
WorldI2 as most closely related to that assumption of the particle model which it
was used to develop, test, or illustrate an application of.

Student Action: latching related activities with the assumptions of the' particle
model as shown be ow, cwectly in at least eight of the ten activities assigned,

Asiumptions of the Particle Model

All niatter,is compOsed of particles.

0

There is more than one kind of matter particle.

Related Activities Supporti the Particle Model.

This idea is used ,to explain differences in these-.
actions of rock and shells with HC1.

This idea is proposed to explain the behavior or
water when heated.

.-,HC1 reacts differently0 with zinc (Zn), rock, and
shell.

,,
Compounds are combinations of different atoms in --When different quantities of lead , nitrate
definite numbers. [Pb(NO3)2] were reacted with the same quantity

of potassium' radicle (KI), sometimes iodide
atoms wéreleft over and sometimes lead (Pb) atomS
were left over.

When different quantities of zinc (Zn) were re-
acted with a fixed quantity of copper sulfate
(CuSO4), there was either Zn or CuSO4 left over
when the reaction stopped.

In chemical reactions, matter particles are npt ..Potassium iodide (KI) solution and lead nitrate
created or destroyed. (Ph(NO3)21 solution were mixed and reacted. The

combined mass of the solutions.after they reacted
was the same as the total masses of the two before
they react5d.

,

Chemical reactions are rearraftements 'of maeter When the colorle$ s. solutions of lead nitrate
articles. IPb(NO3)21 and potassium iodide ,(KI) seacted,.

a yellow solid, lead iodide (Pb12), was formed.
The yenOw solid contained atoms of lead (Pb)

. r

an& iodide (12). No new elements ,were found in
the solid.



All matter is made up of only..100 dol so different
kinds of matter particles.

es

I )

When a chemical reaction occurs, different matter
particles combine in definite numbers.

Chemical reactions often release heat energy or ab- .

sorb it.

g`

iIi

Four different-cOlored substances all cöntained
copper.

Egg white, raw meat, and fertilizer all contained
nitrogen.

Shell, soda, and chalk all released carbon dioxide
when HC1 was poured on them.

Four different substances all contained iodine.

When different quantitie; poi* lead nitrate
[Pb(NO3)21 were reacted with an unchanging quon-
ity of potassium iodide (KI), sometimes iodide (I)
atoms weVeft over and sometimes lead (Pb) atoms
were left over.

One g of each antacid tablet neutralized about the
same'amount of stomach acid.

After finding how much sodium hydroxide
(Na0H) reacts with 2 ml of citric acid (C6H807),
you successfully predicted how much C611807
would react with 1, 4, and 5 Ml- 'of NaOH.

--If different quantities of zinc (Zn) were reacted
with a fixed quantity of copper sulfate (CuSO4),
there would be either Zn or Cu504 left over *ben
the reaction stopped.

--Foods burn, and body teMperature is often above
room temperatlite.

--The amount of reaction between zinc (Zn) and
copper sulfate (CuSd4) could be determined by
Opeasuring AT.

When particlessuch as lead (Pb) and nitrate (NO3)

in lead nitrate IPb(NO3)21 crystals are separated
by dissolving ,. the temperatu:re drops;

When particles like lead (Pb) and iodide.(1) arp in
sohtlion and combine to form the solid lead iodide

(Pb12), the temperalure.:rises.

I.



'Some matter is composed of electrically tharged
particles called ions.

. Neutral molecules contain electrically charged par:

r

Molecules are 'de of atoms and can be broken
down into atonpsOrsimpler Molecules.

Increasing the temperature of reaCtants increases
the rate of a reaction.

40

t

.

-

f
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-Solutions of copper, sulfate (CuSO4) and cobalt
sulfate (CoSO4) let electricity pass through them to
light a light bulb:

-The copper particles in a solution of copper sul-
fate (CuSO4) move toward a negatively charged
rod, whereas Oe sulfate particles move toward a
positively charged rod.

--A sugar soluttoh wouldn't allow electricity to flow
throughlt to light a bulb, but crystals of sugar were
attracted tokoth positively and negatively charged
vinyl striPs.

11,

1-When electricity is passed through water, the ele-..
inents oxygen and hydrogen are released.

-When sucrose is heated, water and carbon are
formed.

-When sucrose is heated with HC1, fructose and
glucose are forined.

Heated HC1.and shell feacted faster than cold HC1
and shell.

---Zinc (Zn) and 'HC1 produced 4ydrogen-at faster
rate when .hot than when cold.

-Oxalic acid (112C204) and potassium permanga- -
nate (KMn04) turn from purple .to a golden color.,
faster. when hot than when cold.

A goldfish used up more oxygen in warm water
than in cpld waterr

-It took more Phenol red to let a pink cokr in
warm water from which I goldfish had been re-
moved than in cold witeD frpm which a goldfilh
had been removd:. .

. .111.4



Increasing the concentration oyeactants increases
the rate of a reaction.

A catalyst.increases the rate of a reacticin when it is
present in small quantities.

Because matter is held together by electrical forces,-
chemical changes may absorb or release electrical
energy.

A: 1. c, f;,2. e; 3. b, h; 4. a, W5. d, g, j
B: 1. c, e; 2. i; 3. f; 4. a, g, j; 5. b, d, h
C: 1. b, g, j; 2. c, i; 3..e; 4, d, h; 5. a, f
AA: I. e, i; 2. h; 3: d, g; 4. a, f; S. b, c, j
BB: 1 . a, e; 2.g; 3. d, j; 4. b, h; 5. c, f, i
CC: 11. a, c; 2. j; 3. f; 4. b, e, i; 5. d, g, h

One nil of HC1 plus 4 ml ofbwater plus 4 pieces of
shell produced carbon dioxide more slowly than 3'
ml HC1 plus 4 ml of water plus 4 pieces of shell.

Five drops of oxalic acid (H2C204) plus 5 drops
of water plus 10 drops of potassium permanganate
(KMn04) take more time to turn gold color than
10 drops of oxalic acid (H2C204) plus 0 drops of
watir plus 10 droPs of potassium permanganate
(KM1p07

Two goldfish used up More oxygen than one.

it took more phenol red to get a pink color in
water which had contained 2 goldfish than in water
which had contained only I goldfish.

When a small piece of copper was added to a Mix-
ture of potassium iodide (KI) and potassium er-
sulfate (K2S708) solutions, it took less time for the
mixture to film blue;:black than when the copper
wasn't present.

Whn a small amount of iron chloride (F
powder was added to hydrogen peroxide (H2
oxygen gas was released more rapidly.

The breakdown of glucose into carbon dioxide
and water went faster when the insides of ground-

I

up yeast beasts 'were added to the reaction.

u

The zinc (Zn)-potassium _dichromate (K2Cr207)
system released electricity, and the.K2Cr207 solu:.
tion changed color.

The lead (Pb)-sodium sulfate (Na,2504) systein
absorbed electrical energy and wis changed-in so
doing. .

b LI A .
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Teacher's Note: This unit is unique; it involves only one chapter and has only one
objective written for it: However, the material in this unit encompasses the entire
year's work. Therefore, there are six perforrriance checks rather than the usual three.
You may wish to assign a student more than one check. .

.

Performance Check A: Get your textbook, and use it to do this check. In the left-
hand- column are statements of five assumptions from the particle model. In the
right-hand colu9a is a list of ISCS activities that, you have done, each of which in-
volves One ofihese assumptions. Number your answer:sheet 1 through 5. After the
number of each assumption, write the letters of all of the actiVities listed which are
related to it. A number may have more than one letter matched with it. (l*int:
Read all the assumptions before reading any of the activities. If you ham trouble
matching any of the activities, look in your text for that activity and find out What
assumptions are related to it.)

Assumptions of the Particle Model
1. All matter is made up of only 100
or so different kinds of matter par-
ticles.

2. In chemical reactions, matter
particles are not created or destrdyed,

3. When a chemical reaction occurs,
different matter particles combine in
definite numbers.

4. Some matter is composed of erectri-
cally chargid particles called ioris.

5. Molecules are made of atoms 4nd
can be broken down into atoms or
simpler molecules.

a.

. -

Activities -

a. The copper particles in a solution or copper sulfate (CuSQ4)
move toward a negativelywcharged rod, whereas the sulfate par-
ticles move toward a positively-charged %rod.

b. One g of each antacid tablet neutralized about the same
amount of stomach acid.

c. Shell, -soda, and chalk all released carbOn dioxide when HC1
was poured on them.

1

d.- When electricity is passed through water, the elements oxygen
and hydrogen are released.

e. Potassium iodide (KI) solution and lead nitrate [Pb(NO3)2]
solution were mixed arid reacted. The 'combined masses, of the
solutions after they reacted. was the same as the total :masses of
the two before they reacted.

.f. FoUr different substances. all contained iodine.

g. When sucrose is heated, water and carbon are formed.
,

h. If different quantities of zinc (Zn) were reacted with a fixed
quahtity of copper sulfate (CuSO4), there would be either Zn or
CuSO4 left over, when the reaction stopped. ,

i. Solutions of copper sulfate (Cu504) and cobalt sulfate (Co504)
let electricity pass through them to light a light bulb.

j. When sucrose is heated with HC1, fructose and glucose are
formed.



Romsdiation: These performance checks are probably best used as review activities.

For this reason, the 4tudents are told to do them with their texts open. If some stu-
dents still have difficulty, let them work in small groups and perhaps do several dif-

ferent checks together.
I

s.

f
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