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FOREWORD L I o P

L

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

phy- of evaluation with that of instruction.. This is partxcularly true when mdmdual-
ization is the key element i the educational approach. Yet, as important as it is to
achieve this match, the tdsk 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, Individualizing Objective Testing and
‘Evaluating and Reporting Progress, can be used by small groups of teachers'in in-
service settings or by individual teachers in a local school environment. Hopefully,

they will do more than give each teacher an overview of indivigualized evaluation.,

- Thése ITP modules suggest key strategies for achieving both subjective and objective
evaluation of each student’s progress. And to make it easier for teachers to put such
-strategies into practice, ISCS has produced the associated booklets entitled Perform-
ance Objectives, Performance Assessment Resources, and Performance Checks. Using

these matertials, the teacher can objectively assess the student™® 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 idejiﬁed deficiencies. '

If you afe 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
turthcrvnhancc the individualized 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 |
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THE ISCS INDIVIDUALIZED TESTING SYSTEM SR

The ISCS individualized testing system for each level of ISCS is composed of four
- ma]or subdivisions:

1. The .ITP modules Evaluating and Reporting Progress and Individualizing -
Objective Testing,

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

/

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

~/

Each of the Performance Obiecti-ves booklets contains a composite list of selected
‘measurable objectives considered important to a given level of the ISCS program.
However, many of the long-range goals and aims that are at the heart of the ISCS
program do not lend themselves to being expressed as measurable performance ob-
jectives. Thus, these booklets should not be construed as being a]l<in¢lusive anthal-
. ogies of all the possible leammg outcomes of 1SCS. -

-

o \’Each of three Performance Checks booklets contains an equivalent but alternative

_set of performance checks which were developed to assess the students’ athievement
of the obje(,txves stated in the Perjormance Objectives booklets

+The Performance Assessment Resources booklet is a teacher’s handbook to be used
in identifying the appropriate gerformance checks with which to evaluate each stu-
dent. The booklet also indicates how. to set up testing situations; correct responses,
and give remedial help.

.



NOTES TO THE READER -

This book is a catalog of the ISCS objectives far Level 11. It is primarily a reference
book for persons responsible for examining curricula and determining if this program.
is likely to meet their school system $ objectives and needs. As a referenge book, it
will also be useful to thtﬁe teachers who wish to write addltlonal obJectlves or per-
formance checks. '
-Each objective is written in the formal style described in Ex;éursion 2-1 of the mod-
ule Individualizing Objective Testing. As noted in Chapter | of that module, each
ISCS objective focuses on a specific, directly measurable student action. Thé objec-
. tives are, in effect, operational defmltlons of students’ abilities; that - lS they are

statements of how to detect and measure what students can do. :

As you mlght expect, lSCS has other important goals and aiims that are not listed in
this book. They are missing because they are generally not directly measurable, given
the practical confines of time and the'state of the art of performance testing and
measuremént. In many cases, thetr nature is ‘affective, rather than cognitive, and
long-term as opposed to short-term. You'will find many of these goals and aims dis-
cussed in the module Ratzonale for Irzdzvtdualzzatton

The objectives in this catalog are designed to aid in the assessment of students who
differ widely in their learning abilities and in the kinds of subject matter which they *-
find difficult. -As stalfd in-the module Individualizing Qbjective Testing, the key to .
the successful use of this catalog, the related Performance Assessment Resources, and
the various Performance Checks is selectivity. This catalog of objectives was not de-
. signed so that a specific student or group of students would achieve a fixed percent-
age of them. "Probably no one school system and eertamly no one teacher will find
all of the objectives in this book appropriate. As with a mall order, catalog, one must
pick and choose according to his needs.

The objectives listed in this-book are divided into unils. The relationship between -
the units and the chapters of Probing the Natural World/2 are shown in Table 1.
Most units include two chapters and the related excursions. You will recall that the
number preceding thg hyphen in the identification numbers for excursions indicates
. the chaptcrs to which the excursion is related. Within cach 'unit, the¢ objectives
based on the tore and the remedial excursions of the student materials are listed
first and roughly in the ordér of their development in the student materials. These .
are followed by the objectives for the general and enrichment excutsions. -

ks




LEVEL Il

UNIT | CHAPTERS
| and 2
3and 4
5and 6

7 and 8 |
9and 10 . S 5
11and 12 o
13thrulS . | . R

16 and 17 " -

18 and 19 o T )
20 ard 21 | o
22 thru 24
25 . ' _ “

._/.'. )

O 00 ~ O w»i s W oo

y
N - O

Table 1 '.‘

The two types of code numbers used to identify the objectives in this book and the
materials which correspond to each of the objectives in the Performance Checks and
Performance Assessment Resources booklets are shown in Figure 1 below.

03 - Core - 17  and 05 - Exc 192 - 2
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\.
Given a table listing the physieal descriptions of twQ substances. 01-Core-1
and asked ‘whether they are different substances and to explain his-. '
answer, the student -applles the concept that physical descriptions

alone often “do not provide enough information to enable a_person”
to distinguish between substances by responding to that e?%@b( oY

L4
3o
L

When asked to state two things he should do 1f an unknown or a . 01-Core-2-
dangerous chemical spllls on him or on a classmate, the student : :

‘recalls that when an.unknown or a dangerous chemica¥ spills on a .

person, the procedure 1s to rinse the area with plenty of water, . .

to call the teacher,, and, if possible to show or tell him what

chemical™tt was by so ggt g.

.

- Glven a dilute acld and a colored powdered substance and asked to ' 01-Core-3 -
collect the necessary materials and to perform a procedure which ' -
1involves a.risk to the eyes, the student chooses to use safety

~glasses to protect his eyes while performing a ing a chemlical reaction

- by putting on the safety glasses-prior to mixing the reactants.

(Aven a bottle of sodium bicarbohate, presented to him as an 01-Core-4
unknown powder, rock, a bottle of 3M hydrochloric acld, shell, and

access to-a magnifying glass, safety glasses, a balance, a beaker

and a graduated cylinder and asked if the unknown -powder is more

like rock or shell and why,  the student classifies the unknown

powder as being like shell because it reacts with the acld by so

) 'bating .

Glven an unlabeled sample of gfound:ﬁp noncarbonaceous rock, an 01-Core-5
unlabeled sample ¢f ground-up shell, and a dropper-bottle of M [ .
“HCLl and asked to state which sanple is ground-up rock and which 1is

. ground-up shell and td tell how he knows:, the student applies the

concept that the'chemical properties of a solid substance are the s’
same regardless of the size of the pleces of the solld particles . .
by naming the samples rock and shell accurately and gtablng the I) )

‘ notion that the powders are ldentifiable because they react like

L4

the larger visible pleces of such solids. ' '

/ . . .
Glven a list of four properties of substances, three of which 01-Core-6
often change with crushing and the fourth being their reaction
with acld, dpﬂ\asked which of these properties would change the
least, 1f-the *substance were ground to a powder, the student .
aggiio< the concept that the reactions of substances- are independ-
ent of particle size by e;ecting the entry which indicates the
‘reactlon with acid.

~-




01-Core-7 . . 'When asked to. draw a dlagram to illustrate what he would expect to
: see-1f a plece of a speclfic substance were magnified several ,
Lo billion times and to eXplain his dlagram, the student applies the -
. particulate model of matter by drawing a diagram that indicates
numerous small particles and §£ﬁ&lﬂ§kthe'eff90t of the concept, of
the particulate model of matter. > :

P

01-Core-8 : Given a 1list of" four sources for the models of science and asked - .
' : " . to 1dentify where sclentific models come from, the student recalls
that the models of sclence are created in people's minds by
-~gelecting the entry to that effect.

. N\ - -
01-Core-9 - Glven a 1list of filve statements about matter particles, three of
o ' - which abe assumptlons of the partitle model for matter, and asked
*to 1dentify those which are part of that model, the student
classifles statements to the effect that matter particles move,
- are closest together in solids, have energy, and make up all
. ,matter and that heat energy increases the motion of the particles.
as assumptions of the particle model by indlicating at least two of:

the three correct entriearand not more than one lnappropriate
_— entry.

- »’

= -

+

01-Core-10 " Given four statements concernuﬂé'scientific models and asked
' - select the best descfiption of sclentific models, the student -
applies the concept that sclentific models are better descrihed

as useful than as correct by sglecting the statement that exempli—
fles that concept ‘

-

AN B . . o
. * 0l-Core-11 - Glven four statements, three of which are characteristics of a
o .- o .7 scientific model-and one of which 1s not, and asked to select the
statements which -are true of a scientific model, the student
. Lo, .+ classifies as the characteristics of a scientific model ‘that 1t
: ) . explalns observations, 1t can include a physical object or a set
" of objects, and it can be a mental pilcture by gelecting at least -
. two of the three correct statements and not the incorrect state-
ment which indlcates that 1t 1s an.obdervation. <

» . h

01-Core-12 Given a list of.elght substances, including at least two in each .

' state of matter, and asked to classify them according to the state
. of matter in which they exlst at 'room temperature, the student
classifies each substance’ as’ exlsting &t room temperature as a

‘ _ solid, a liquid, or a gad by Jghellng at least six of the elght
v . " . ) substances correctly




"When asked to state two thipgs a sclentific model does, the &
student recalls that a sclentific model (1) suggests important
questions, (2) explains previously made observatlons, (3)5%Q§psts
new experiments, and (4) predicts™the nature of the results of new
experiments by statlng the notion of two ofgghe above four. =

= 3

Ol—Core—13

When asked to state a definition for mass, the student recalls the
definition that mass igthe quantity of matter in an object by
espond to that effect.- .

*

OlTQoréLlU
Q9 A
b

s

. : ==
‘Given a list of flve entities, at least one of which ié’composed

of matter, and asked to put an M after those things which are made ¢
up of matter and to put a P after those things which are composed

of particles, the student applies the concept that ' anything made

up of matter is made 'up of particles by designating‘those that he
has labeled as being made up of particles, and only those, as

belng composed of matter. "

*

5 i
__401-Core-15

s

Given a list of five entitles, at least one of which ls matter,
‘and asked to put an‘M after those things whlch have mass and to _
put an X after those things made up of matter, the student applies
the concept that all things composed,of matter have mass by
designating those and only those he labels as belng composed of

‘matter as having mass. "

- 01-Core-16  ~°

" Given a statement that a particular gas. s matter and asked what
he would have to show about the gas to prove that it 1s matter,
the student applies the finition that matter is anything that-
has mass by responding that he would have:to-stiow that the gas has
mass . '

[

_ Ol—Core;l7

—_—

-

Given a double-pan balance, a set. of standard masses, and two
objects, each of whose mass ts wlithin the range of' the balance
used, and asked to measure the mass Of each of the speclified
objects, the student manipulates the balance and the standard
masses to measure the mass of each of the specifled objects by
statlng the mass of each object accurately to within #0.5 gram.

-

. 01;00re—18'

Glven a volume in cublc-centimeters and asked to state the volume
i milliliters, the student applles the rule that one cubic centl-
meter equals one milliliter by responding with the game number.
stated 1n milllliterg. ' " :

—==

01700ro-19 -

Glven a graduated cylinder and an unknown volume of liguid which
exceeds the capacity of the cylinder and asked to report. the ' -
if

01-Core-20

~



. .
volume of the liquid, the student ggplies the :pr'ocedure for I‘ind-—
’ing the volume of a liquid using standard metrie units by megsur-
ipe and reporting the volume within 5% of the value established by
the teacher : ”‘ .
8 I ’ . .

01-Core-21 Given a description Of -an inflated obJect and asked if the gas
' Inside the object. 1s matter and to defend his response, the
- student clas$ifies a-gas as matter by responding affirmativelyiand
;tg;;;gg elther that 1t has mass or, thatf 1t occuples space or both.

Lirs

01-Core-22 7 Given a lar'g,e beaker of water and an alr piston, a small beaker,

- QI” a dropper' and the directions to fill the piston ‘beaker, or
dropper with alr. and ‘then put it into the water and create: bubbles °

- . "and asked to 1dentify the state of the matter coming out of the
device, the student recalls that the matter inside a bubble 1s In -
the form of gas by respon jgg to that ef‘f‘ect .

—

3 . Py

-

~ 01-Core-23 Given & rough dlagram of his science classroom or lab in a- loca-
T tion other than that, room and asked to identif‘y the usual :
1locations of sgfety eéquipment, including sand’; the fire blanket.,
safety goggles, the filre extin"guisher and the flpst-ald kit, the
° . student.recalls the locations of the 'safety equipment by -+ - .
ipndicating on the diagr'am thelr no:r'mal gosition in: the r'opm W .

L i

_01~Care-24 Given ample oppor'tunity to wor'k with materials on a 1abora1§‘or'y
o | actlvity of more than one day's duration and asked to observe the
cleanup 'period at the approprlate time, the student chogses to
. S close the labdratory activity period pmmptly upon “recelving .
_ ~  nhotlfication of the time by immediately geaslng . 4he laboratory
v, - actlvity, r Mnﬁterial“ In usable, clean &éondition to -
© storape places, and particlpating In- wor'k area cleanup, on at- :
least three separate occaslons when belng obser'ved by the teacher.
without hls knowledge. . . . °

o

01-Core-25 . When ashEd to work 1n the labor'ator'y with fellow students,.the
student ¢hooses to cooperate with fellow students in the 1abor’a-
tory by belpg pollte, walting his tum, helpg orderly when moving
--about, and gpserving the right of hls classmates to work without
being unnecessarily disturbdd, when observed without hls knowledge
. by the teacher or' another. de°ignated person on at least three .
‘ occasions.

01-Core-26 - “When asked to work with the equipment and ‘text materlals of the
' o TSCS course, the student chooses to show personal -responsibility
for r'etuming laboratory equipment no langer needed to the proper g

storage places.during the activity period by retymning such equip-
ment and mater! alf‘ to the desipnated storage places on at least




thnee occasions when observed by the -teacher or another' designated. 7
ebserver without his knowledge of being checked. '

.V

As asked in the "Notes to the ‘Student" section of Probing the 7' e 01-Core-27 - °

' Batural World/2 to respond’in writing to all of the questlons in
. his %ecord Book,. the student cheoses to write in his Record Book -
. ‘his answers to 90% or more of the questions in-his textbook by
expibiting the written responses when the teacher' spot checks to o
determine if he 1s doid@ SO. . o “’;' -0 .

£ =

»

-

.8 i .
“ ' I C

When working Indegendently in the.laboratery, the studert ahcoses 01-Gore=28.

to show proper care and use of *ISCS laboratory matérials by using

observed without. his knowledge by the teacher or anothey’ desig— “

nated person on three or more. occasions. . A TP

* . : i . *

of measurements aRd asked to matck:the proper witw in the metric ",

the materials only for their intended purposk or by | R
permlssion to do other specific xperiments with them, when D ing . . T e

Glwen a list ofgégilish and metricgits and a- 1ist 6f quantities » ',,01—Eic'2—2—1”

- system £o the q 1tles they measure, the student classifies the L. .

_ unitg.that are used to.express quantities of measurenent in thep . V. S
‘metric system by matehlng the metric units to: the quantities they - . -
express 1in the metr'ic system 1n ak least folr of six caées ' .

J;

L3

: Given a description. of\a 'aituation in which he 1s on an unknown ° . 01-Exc 2-3-1
‘planet and. asked to name two things whlch would determine welght .
on that planet the student recalls that the welght of an object
depengs on (1) the mass of the object, (2) the mass Of ‘the planet, /
-and (3) the dibtance from the center of the planet to the obJect

' by QLQEJ-BE the essence of. two of these. — * . ‘

! . -

Gilven a 1i”t of four ph,ysical properties of a solid and asked - 01-Exc 2-3-2

which of them depénds upon locatlon, the student recalls that ) -

welght #s dependent upon locati on by’ M that option o .
. 2 '

- t

leen a list of item ‘and asked which factors determine his weight O\Exc 2=3-3

on earth, the student recalls that the Amportant factors determin- '

ing -an ob,ject's welght are the earth's mass, his mgss, and his . o

,, - distance. from the center of. the ear'th by zg;ﬁm the entr'y ‘ P
: involving tHoése notlions. , 4 ot

'* : : — T

. L e » . . . - e .
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Gilven two small transparent Jars, one filled with a solld or a
11quid and qapped-and the. o’cg with air in 1t and uncapped, an
asked to_ldentify the state of the matter, if any, in each of the
jars, the student classifies ailr as a gas at room temperature by
stating that the uncapped Jar contalns a gas. R . 9

02-Core-1

-

_ Gliven ar description of a situation in which two people report ' 02-Core=-2
different results for what is clalmed to %@ the same experiment C
and the argument that at least one Of the experimentefs must not .
Have dohe what he claimed.to have done and asked whether or not . .

* they did the same experiment and to explain hls answer, the
student applies the concept that when two sets of experimental
_conditions are ldentical; the same results are obtained by

- respopding fMegatively and with the notlon of that, concept. .

] P
'Given a description of a situation in which a student won't draw a 02-Core-3
conclusion based orr one test and asked whether or not the o :
. student's action should be accepted and to state a reason for L . T

.

~

pccepting or not accepting it, the student applles the concept’
that one valld test often does not provide enough evidence for .
drawing a conclusion by pesponding affirmatively and wlth the
notion of that concept. .

! %
1

Given an operational definltlion from the text for one of three . 02-Core-4
gases —-- carbon dioxide, hydrogen, and air — and asked if the gas
could also be operationally defined as odorless, colorless, and
tasteless and to explaln hls answer, the student applles the
concept that an operational definition for-a substance states a
procedure for. detecting that substance by a property or set of
properties unique to 1t by responding negaf{vely and to the.effect . - o ‘
that the proposed definitlon Includes other gases, not Just the :

one being defined. '

Given the names of two flctitious gases, four reactions, three of v 02-Core-5
- whlch are altke, and an operational definition for one of the '

gases written in terms of the three siinllar properties and asked .

1f the operationaly(definition 1 a good one and to explain-hls N

-answey, the studen® applles the concept that an‘operat%gnal

definition must include a property ore set of ‘properties unique °

to the substance belng defiqedq?y responding negatively and with

"the notion of 'the concept. ~ #® L . . '

4 \ 4
] ’

" Gtven a llst of four-definitions-éfrsﬁecific sUbstanceé: two‘ofA . .02-Core-6
whi¢h are operational: definitions, and asked to select the opera- _ "
tional definitions -n the listy the student -classifies any state- - o o

’
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ment which tells how a substance can be detected as an operational
definition of the substance by gelecting both operational defini- |
tlons. )

. f
; - e

+

-

" 02-Core-T8 Given a list of facts about a substance, including a procedure for-
‘ detecting 1t, and asked to select the statement that operationflly
defines the substance, the student applies the concept that & test
or set of tests specific to a substance 1s an operational defirii-
. . tlon for it by gelecting the statement that describes a-way to
v ' . detect the substance. : -

' « . ' ’ 3_ . 2

02-Core-8 w- 'Glven a,ﬁescription of a situation in which two different sw-
~ stances yleld .identical results when each undergoes the same two
. chemical tests and asked to give a-reason for the similar results,.
. the student applies the concept that different substances may
contain the same kinds of matter particles and thus would yleld

: similar results to the same tests by . regponding with the essence
* of that concept. . ’

- 02-Core-9 Glven a 1ist of four gases — carbon dioxide (CO,), hydrogen (Hp),
“ ~AW0, and an unknown gas — ard a table which indlicates the results
, J0Xi testing each of the four gases with limewater, phenol red, and
. &burning match and asked to identify each of the gases on the
. ' basls of 1ts characteristics, the student classifies the gas which
‘ turns phenol red to yellow, turns limewater cloudy, and does not
support combustion as CO2; the gas whidh does not change either
the phencl red or the limewater, but supports combustion as air; -.
. the gas which does not change phenol red or limewater, but
. explodes in a flame as Hy; and the gas which tums phenol red
‘clear, does not react with limewater, and does not support com-
bustion as the unknown gas by matching the gases with those

- characteristics. |

1

02-Core-10 Given a word statement of a chemlcal reaction and asked to identi-
fy the reactants and the products, the student classifies those
substances.written to the left of the yields symbol (-+) as
"regetants and those substances written to the right of the yields
% ' symbol as productii$by pamdne the appropriate substances as *

s, reactants and products. . . :
02-Core~11 *Given a description of a chieémlcal reaction which names the redct- . o
/ . 1hg substances and the products formtéd and asked to write a word ' .

.4 . statement for the chemical reaction, the ‘student applies. the-
conventions that.products are written to-the right of the ytelds
8ymbol; that reactants are written to the left of it, and that
each of the products and each of the reactants 1s 1linkéd to the -

. ’ V .
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others by a plus symbol by m the word statement in such a
manner as to include all of those cdhventions.

I

» \ . i
Given a list of five entities, at least three of which are gases, 02-Core-12
and asked tg ihdlcate those things which are gases and those - '
thin@ which are mattér, the student applies the concept that-
gases 'are matter by ;ggg;mg as matter anything he labels as a

gas.
~ .
[ - o .
Given four reactions, all involving a common reactant reacting 02-Core~13

with different mater'ials in whilch three of the reactions. produce
*d product.that appearsy to be the same but which additional testing

_ shouws to be-different in one of the three cases and-a tdble show-

. 1ng the observations of the additional testing and asked which of
.the different original reactants are likely to contain the.same
type of matter particle, the student applles the concept’ “fhat a
set of substances producing the same product when reacting with a
common reactant 1s evidence that the set of substances all contaln
a common matter particle by selecting the original reactants which
react with a common reactant to produce a commén pr'oduct as-
probably contalning the same type of matter particle

Given descriptions of four situationsincluding one irr which a- . 02-Core-14
control 1s used, and asked to 1dentify the situation in which a
control is used, the student classifleg as a control that portion

" of the sample to be tested which ls subjected to all the .
experimental conditions except the variation of the variable being
examined¢ by selecting the situation in which a control sample is '
uged

- When asked to glve a definit fon of control the» otudent r'ecalls - 02-Core-15- -
the definition that a control is a sample equivalent to the sample '
belng tested to which all the same experimental conditions are
applied except the variation-of the variable belng studied by

respondling to that effect : ' , |

=T * n
When asked to glve a reason for using a control in an experiment 2+ 02-Core-16 ¢
the student recalls that a ¥ontrol 1s used in an experlment to - . ,
help identify the varlableewhich 1s most related to the resultirig ' c.
. event or ’ub%tance by responding to that effect.

—biirg: s

0.7
it

v

Given a hypothetical ,Situati on in which an unknown mater'ia.l is 02-Core-17
presented to him and asked how to determine what matter partiblesapd.. ¥ L
"make up the, material, the student recalls that matter partlcles in

- a substance can be ldentified by using cheml cal tests on the sub-"

stance by M the notion of that fact. . , I'e

t
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02-Core-18 Glven the names of two Indicators and the partigles they identify,
the results of using the Indlcatops on each of Jour solutions, and
a list of four conclusions about the solutions, only one of which
is supported by the data, and asked to select the ¢onclusion
consistant with the data, the student clasgifies’ the matter parti-
cles present’in solutions by thelr reactions with the specified

‘ indilgtors by gelecting the conclusion which is consistent with .

the formation about “the indicators and the data.
&
A X :‘ - . Fi ° .
02-Core-19 - Given the statement that there are one trillion 1&own materials *

and asked if the nurber of different kinds of matter particles is

greater than, less thang or équal to one trillion and to state

evidence which supports his Ghoice, the studept applies the con-

cept that:the number of différent kinds of matter particles }s .

less than the riumber of known materials by gtating that there are
.~ fewer kinds of matter particles than kinds of materlals and

insevidence that many of the materials he has testéd contaln®the
same -matter particles ' ¥ 4 \ ¢

02-Ex8 3-1-1 'Given data from Excursion 3-1 about the reactions of hydrochloric
- acid (HC1l), lemon julce, and vinegar with a carbonate and asked
.. what thils tells him aboutmsthe HC1l, lemon julce, and vinegar, the
. , studEnt applies the concept that if‘ a set of substances produces
A ~the same product when reacting with the same reactant, that is
" ’ evldence that the set of substances all contaln a common matter’

particle by Mg that the three given solutions probably. all
contain a common matter particle. . y> :

02-Exc U4-1-1 Glven a line of inquiry for which an experiment is to be proposed

o " to ansWwer a question and asked to select the variable whose
variatlon ts to be studied, the student applies the concept that
fn an experiment thére s a factor whose variation is being .
studled as a result of the changes of the independen‘r Var*iable by
gglg,gm the variable to be studled.

ST

.
02-Exe U4-1-2 ‘Given a problem arm asked to state two variatil_es other than the |,
S s Independent variable which must be controlled.if the results of an
~ experlment are to be valld, the student applies the concept that
In.experimental situations there are factors other than the .
Independent variable whose varlation must be controlled 1f the -
data are to be Interpretable by pgming two such factors.

! »

02-Exc 4-2-1 . . When. asked to descr'ibe .a more sengitive test for fodine than that

-t ' 777 of observing the gas. produced when an lodine-cdntaining substance:
.1s heated, the student regalls that a sen#itive test for iodine
involves’ ( 1) adding a chlor'ine solution ahd mineral @il to a

-3




¥- - . . wh

. . \ ] !
solution of the compound which may contain iodine and (2) shaking "
A the mixture until the released iodine turms the mineral oil pink

by respondlig in his words with a description of those two
operations. N . :

¥ (3
2 _

.

Given the statement that thousands of subStances produce the same 02-Exc 4-3-1 )
Jhroducts whén burned and-asked what conclusion he can make about S

the composition of these substances, the studeht applies the
- concept that.a set of substances 'reacting ‘with the same reactant

to produce the s products 1s evidence’ that .all of the .
®substances gonta g the .same elements- by responding to that‘effect. . ‘

I
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‘ments’ are substances made up of- a.single kind of atom by

Given a 1list of five entitles, at least one of which 1s composed

‘of matter, and asked to indlcate both those things which are made

up of matter and those things which are made up of elements or
combinations of elements} the student applles the concept that all
that which 1s matter 1s made up of elements or combinations of*
elements by deslemating all entries that he has labeled as belng

composed of matter as also being composed of elements or conblna-

tions of elements.

» - o

.

4

When qskéd to staté the sclentific term for substances which are
made up of a ‘single kind of atom, the student recalls that ele-

respondipg with the term eZement. ‘ <

03-Core-2

-~

When asked to name the particles which make up an elemen%e

student recalls that atoms are the particles whlch make up .

element by regponding with the term atoms.

Given four diagrams in which aifferent symbols r'ép'resent different

kinds of atoms and asked to select the dlagram which best repre-

sents an element, the student applies the .concept that an element
1s composed of one and only one kind of atom by ;g;gg;gg the
diagram containing only one syrrbol

A

Given a list of five entitles, at least one of which 18 composed
of matter, and asked to ‘designate which entlties are made up of
matter and which entitles are made up of atoms, the student
applles the concept that all that which 1s matter 1s made up of
atoms by deglepating all entries which he has labeled as being
composed of matter as also’belng made up of atoms.

Glven a spectified nunber of elements and asked how many different
atoms are present In these elements, the-student applies the
concept. that there 1s a unique kind of atom for each element by
responding with the same nurber of atoms as there are elements
g,iven.

03—C,or'e-6

» -

Given four nurbers differing at least by an order of magnitude and
asked how many known .substances cannot be broken down into other
substances by ordinary chemical, means, the student recalls that
there are about one hundred, oubut,ances which cannot be broken down
, Into other substances by ordinary chemical means by gelecting the
entr'y which gtates that there are a.bout 100 elementar'y substances.

~ 03-Core-7

T o L3
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When asked, to 1llustrate what he might see if a plece of a -

specified element were magnified so that its- atoms were visiél'
epts .’

and to explaln his illustration,.the student applies‘ the co
that atoms are matter particles and that an element 1s composed
of a single kind of matter particle by drawing a dlagram that

Indlcates small particles identical in slze and shape and m;ﬂn_

ing the concepts.

-

Given the formula for a compouhd and a symbol for a specific ele-
ment in the compound and asked té state how many kinds of atoms
Mtter particles) are represented by that symbol, the student
applies the concept that the symbol for an element stands for just

one kind of atom by so regponding. . »

Q3—Core—10

-

| Given a descr'iption of‘ a set of nuts and bolts, their synbols, the

nurber of units of each present in a combination, and a list of
five formulas and asked to select the formula which represents the

glven combination, th& student applies the conventions for stating

a formula that the symbol of each element ih the combination is
shown and the number of units of eath kind of particle present in
a combination is either indicated as a subscript after the symbol
of the particle, to which 1t refers or not shown if there 1s only
one ‘unit of that patrticle in the comblnation by sg_l;ggggg the
correct for'rmla ‘

03-Core-11

Glven the syrbols for two types of n.uts'and two types of bolts and"

four formulas involving these symbols and asked to state the total
number of particles represented inh each formula, the student
applies the concept that in a formula, a symbol represents a
single particle and a subscript after the symbol Indicates the
presence of two or more particles of that type by respondipg
correctly in three of the four cases with the sum of the sub-"
scripts, having assumed any unwritten subscripts to be one.

03-Core-12

—

Glven a nut and bolt formula wlth a coe ient and ldentification
of the symbols used in the formula and ask@d how many particles of
a particulay kind are present in a unit of the combination, how
many units of the combination are shown, and how many particles of
a particular kind are present in the total number of units of the
comblination, the student applies the conventions of numeration in
a formula that a subscript following.a symbol shows the nunber: of
particles of that kind present in one unit of the combination,

‘that the coefficlent represents the number of units of the combi-

nation, and that the mathematic&l product of the coefficient and
subscript 1s the total number of particles of a particular kind
in the total combination by m at least two of the three
nunbers cor'rectly

¥
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> Given two formulas and asked how many diffemnt kinds of particles - = . 03-Core-13
each formila represents, the student 1lies the rule that tHe

number of kinds of particles represented iR a Jormula is the same -

as. the nurber of different atomic synbols by gmm the correct

‘humber in both cases. o

Given a key for the symbols for two kinds of pins and two kinds of 03-Core-14
. buttons and diagrams of two combinationsdof these pins and buttons ' )
and aSked to write the formulas for the conbinations shown, the
student applies the conventlaw of chemical formulz writing that
the elements present are represented by their symbfls and that if.
the number of atoms of an.element in the combination is greater
than one, the number of atoms- is denoted by a subscript after the’
symbol of the element to which it refers by so wpiting the formu-
las for the pin—button conbinations given B

Given a graphic representation of a chemical neaction which uges - 03~Core-15
pins and buttons' and asked to describe the reaction in terms of :

synbols and nunbers, the student applies the conventlons of

‘chemlcal formula writing by using.the proper symbols and by plac-

ing the number of specific units before the synmbols of tke parti-

cles in the unit and the number of a speciflc type of particle

‘within a unit as a subscript after the symbol that represents the

particle by writing such a nurber and symbol descriptlon of” the
reaction. ) - .

Y Iy

o~

formula to state the order and tI® spatial arrangement of the ’ '

particles in the combination, the student applles the concept that . .

a chemical (molecular) formula does not glve the drder of the :
atoms. by responding to that effect. R

s

Given a nut and bolt (molecular) formila and asked to use the | _ 03-Core~16 il

_.,‘.’

Given opt ons of three nunbers between one and eight, a combina~ ' 03~Core~17
. tiomr of two of these, and a combination of all three and asked to .
¥ select the option which represents the numbers of kinds of atoms
- that a glven substance may contain, the student gpplies the
concept/ that it is possible for a substance to be composed of one
or moré kinds of atoms by gelecting either all the numbers glvén
or the option which includes all three. '

i

Given a description of a situation and statements of two posi- . 03-Core-18
" tions -- (1) that each of thé Mllions of existing substances is

composed of a unique element (particle) and therefore the elements .

in a particular specimen are impossible to- 1dent{fy and (2) that

it 1s possible to identify the elements in any substance -- and

asked which position he agrees with and to explain why that posi-

‘) e
M
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tlon is correct, the student applies the"concept that all matter.
1s composed of about one hundred elements or corrbinations of them
by Wh the second position stated above and .
that the variety resdlts from the many combinations that can be
made from appmximately one hundred elements.-

A

O3-Cor"e—i9

W

Given t 21; the atomic model assumes all substances to be made from
a small nugber of dlifferent kinds of particles and asked how thlis -
can he true, the student recalls-that the many Known substamces

. are made f‘mm a small number of different kinds of particlesMn

different combinations by =gt;;_qg the effect of that notion.

-

Glven a des'cr'iption of thr'ee substanées, each dlssolved into a

- liquid, and asked what term descrihes the resulting mixture, the K

student clabsifles as solutions gixtures formed when one substance
dissolves into another by responding with the term solution.

03-Core-21

When asked what happens to a glven solid substance when 1t is .
stirred with a clear liquid and dlsappears, the student recalls m
that g solid substance dissolves, or goes into solution, when 1t
disappears in a liquid by Qsp_ond;gg to that effect.

03-Core-22

Given the mass of both a liquid and a dry solid and the masd of a
solution and asked 1f the number of atoms increased, decreased, or
remalned the same when the components of the two were put into
solution and to explain hisanswer, the student applies the con-
cept that if the mass -of a material which undergoes a physjical
ghange remalns constant, the number of atoms in the materlal is
unchanged by selecting the phrase which indicates that the number
of atoms remains wichanged and statling the effect of the -concept.

-

0 3¥Core~23

Given.a description of a situation in which a sanple taken from a
beaker of liquid proves to contaln g dissolved substance and‘ asked
whether other samples from the beaker could differ and to explain
his answer, the student applies the ceoncept that a solution 1s

uni form throughout and therefore all other samples would contain
the same substances by responding negatively and in effect that
all samples would contain the dissolvedl substance because a

‘solution is uniform throughout .

.9

Glven a sample of a solid and asked to heat 1t and to r@cord any
charige® that take place, the student applies the safety rules for
heating a substance 1n a test tube by poiptlpg the test tube away
from himself and other students, ysing a test tube clamp, moving
the test tube back and forth ln the flame, and wearing safety
glasses:

PR o . : 4
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- Glven a description of a chemlcal maction in which the products 03~Core-25
are visibly very different from the reacténts and asked what : ‘
happened to the atoms of the reactants to make.this sq, the stu—
dent applies the conéept that a chemical reaction is a process in e
which the atoms of the reactants are recombined 1n new combina-

tions by responding to that effect. - ﬁ Yo

) . - ’ . l 7 ¢ . R

"Glven a description of a situatiod in which two elements, one of 03-Core=26 -
which 1s known to be very active and one &bout which nothing is o
known, are heated and no reaction occurs and the concluslon that

the unknown element won't react with any element begause it does

not react with the active elqment and asked to state whether. he

agr'ees wlth the conclusfon and to support hls responge, the ST
student applies the concepf. that ingividual elements do not -
necessarlily react with all other elements by regponding to the

effect that he disagrees wiph the conclusion and s M the

netion of the concept. } , -

Glven a reaction, the nurber of atoms of.a specified element in 03-Core-27
the reaction, and five numbers, including the number-of atoms of '
the element that reacted, and asked how many atoms of ,;the reacting
element are found in the pmducts the student applies the concept
that the number of atoms of an elément remains unchanged during a

§ chemlcal reaction by selecting the same number of atoms known to - :
be present in the reactants as the number present: in the products. I

Given the statement that. solutions of AB and CD react to form & 03-Core-28
.'solid BC and asked to state a way to tell whether all the atoms of '
 C are used up in the reaction, the student applies the ‘procedure

for determining whether the atoms of a specif‘ied reagent are used

up in a chemical reaction by responding to the’ effect-that he
- would add more of the reagent AB and 1f more, BC forms, he would
khow that the C atoms are not used up. . .

|

Given the- equation for a chemical reaction and the total mass of 03-Core=29
the products :formed and abked to tell whether the total mass of -

the reactants used was greater than, equal to, or less than the A
mass of the products and to explaln how he knows, the student

applies the rule that in a chemlcal reaction, the ‘mass of the

products 1s equal to the mass of the reactan’ts by selecting thg

option which says that the mass of the reactants 1s equal to the

mass of the products, and statlpg the essence of .the rule.

A

Given a 118t of nine legitimte statements about how the. elements '03-Exc 5-1-1

were named and the statement that the elements were named system- o v
atically and asked té select all thfa stat:emer}ts which account for

X
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: the . variety of element names, the student appilies the concept that
/ ~ the wide variety of kinds of names of thie elements is the result
. @f using many name sources and not the t of a dellberate,
systematic naming process by pedecting the statement that the
elements were systematically named and any five or more
of the other statements. '

.~

03-Exc 6~1-1 ° ° Given a description of a situation in which a known nunber of
> *  particles of a subsfance are dissolved in a known volume of a
' v liquld and asked how many particles would be found in a small
sample of & given volume. of the solution and to tell how the
particles are distributéd in the solution, the student applies’
the -concept that when a substance dissolves in a liquid, the
particles of the substance are distributed evenly throughout. the .
liquid by W the proportionate nunber of particles in the
"small sample ‘and gtatipng the concept. :

p

03-Exc 6-2-1 Given descriptions of four situations,.each of which descrives
. - any ghanges which take place when solutions of two materials at
the same temperature are mixed, and asked for each situation
whether a chemical reaction has occurred and to tell how he lmows, "
the student applies the rule that a chemlcal reaction has occurred -
when two or more substances are mixed with éne or more of the o
following results -- (1) the color changes, (2) a gas is formed, '
(3) a solid is formed, or.(4) the temperature changes — by -
that a chemical reaction has occurred in cases in which

at least one of those changes 1s observed and by gliting for each

R ; any of the changes which occurred.
03-Exc 6-3-1 Give_n a statement concerning two solutions, AB and CD, which

reacted to form a solid AD and asked to describe a method to tell -
- whether all the D atoms are used w 1in the reactlIon, the student
applies the laboratory procedure for determining whether or not
the atoms of a reagent .are used up in a chemical reaction by
to the effect that he would add more AB and if more
" precipitate formed, the D atoms were not used up.

i 1
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Given two equations, each involving the reaction of a different
set of two glements to form compounds, and four additional .
equations, representing hypothetical reactions -4nd using the
elements from the original equatlons, and asked 1f he agrees that-
because the.two orlginal sets of elements_peacted, that the four
hypotheticdl: reactions therefore must occur, and why, the student
applles the concept that not every element combines with every

other element by with the stated position and gtgting

the notion of the concept. -
—/

<

04-Core-1

. Given~five‘plausivble answers to a problem th which the volumes of

two samples (A and B) of a solution and the number of atoms of the

- solute in the smaller sample (A) are specified and asked to select
.-~ the nunber of atoms of the solute in the other sample (B), the
"student applles the concept that the ratio of the atoms in two
samples of a solutlion is in the same ratlo as thelr volumes by
selectine the answer given by the following formula:
. specified volume of unknown known humber _ unknown nurber
specified volume of kriown - of atoms of atoms

Glven a description of a reactlon which includes the number of
particles reacting and the units of product and the number of
particles of one of fhe reactants foB.a second case and asked if .
the nunber ‘of partlcles of the other reactant and the number of
unilts of product can be predicted for the second case and to
explain hls answer, the student applles the law of definite compo-
sition (combining proportions) that in compounds the atoms of
different elements are comblned with each other 1n definite ratios
(nunbers) by respeonding affirmatively and ggating the effect of
the law. ' . ' .o

P

i

Given four nut*and bolt combinations involving Just one type of
nut and one type of bolt, the elements which they represent, and-
the fact that equal volumes of two solutlons of equal concentra-
tion of the specified atoms are reacted and asked which combina-
tions would ledd ‘to the prediction thetsthere will be excess
particles of-a specified elemen}, the student ggnerg%es correct
predi,ctions of excess particles” from the nut -and bolt combinations
by selecklng those and only those comblnations from whilch ‘excesses
can be, predicted. ]

Glven a statement that two solutlons, AB and CD, react to form a
_solid AD .and aské#d t& state a way to determine if all the D atoms
- of solution CD are reacted In the reactlon, the student applies
‘the procedure for détermining whether or -not the atoms of a
specified rea@)—lt are used up in a chemical reactlop as adding

/.
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more of the other peagent or reagents and 1oolc1n for»evidence o‘f

further reaction by to ‘the effect that he would add
more AB, and 1if more solld forms, the D atoms were not used up.

Qli-Cofe—6

Given a quotation I‘rbm Chapter 7 of' the te)et, descr'ibing ‘an éxperi-

ment which Instructs that measurement must be made quick.ly to

" avold a change in the product,si:nd asked tq statefghe variable - -

that these dlrections are telldag him to control Af his. results:

« - are to be valld, the student classif‘ies,tine as the .variable .
whose variations must be conbrolled 1f the data are to be valid by
. gj;gt;gg that time 1is the variable in question. LT -

- 9

OMT-COPG—'].

. Given a statement that a solution of‘ A-'1s added to a solution of.‘

: . telling if all the B particles arg-used up in the reaction, .the -
student applies the procedure .of a.dding more of the other r'eagent

e s . o
?

B.which-réact to form a gas . and asRed to describe a method for

]

to determine 1T the particles -.cf a reagent are used Up in a gas-
producing chemical .ggaction by regponding tq the effect that he

wquld ‘add more of nt Ay if -more gas forms the par'ticles of .’

the r'eagent (B) being checked are not.used up. -‘q- '

04-Core~8

" reactant .in which trials 1t 1s in excess, the student applies t

. .
. /\ . ),
e

¥ d ¥ ’

A

tants, showing for each tr'ial the -varying
which are mixed with a fixed amount of reactant B and the
of product formed in each case and asked to state: for each®

rule of definite asonbining.numbers (I'atios) --,When a:reactant.,
has been e)ihausted by comblining in a definite pr'oporrtion,.\the
reaction.stops -- by se .the cases Ih which reactant’B is
In excess' as those cases in which a fixed 1nereage 1n the amount, i
of reactant A produces a proportional change in the amount of the

. product and the cages.in whi¢h reactant A 1s in excess as those °

in xmich the proportional difference.in the amount of product 1s
not observed for a flxed a.mount of increése for r’eactant A

Ol4~Core-9

Given a statwnent that substance X 1s a compound and asked to

define compound as it 1s used in the sentence, the studenb recalls

P4
7

the definition that a compound is a substance which is composed of -,.‘-"

more than $ne kind of atom combined in definite nurrber's by mm
. the definition of compound ) '

X

04-Core-10

A v P

Glven plctures of two pin and button conbinations identified as
representing compounds and a table of the Individual pin-tutton
symbogs and asked what each of the four individual symbols

represents, the student classii‘ies the individual pins' and buttons g

"
:‘ ‘



I

*twlce, the stufent applies the concept that a single.case often !

'-'.'sw,"' : - '-’U . £
“in the graphic representation of a compound as representing the’
elements or atoms whlch make up the compounds by- EQEDQDQIHE
" elther meldment or Matom."

- . .
L L. L .
" . [ - 4

‘Given a description of a sitwation in which a sclentific model - -.°  QhCore-11.
‘. “explaind all the gbservations made to date abaut a certain* o S
© phenoméron and- the developer's claims that all other- proposed S

models are wrong and &sked 1f he agreed or. disdgrees with the

developer and to explain hig.answer, the student applies the. -
concept ‘that there can be more than one model for.a set of - S
observations By dlgagreelng and g =I@;“i‘ng‘the concept R R

o .

[y w

"

TEGiven a. story in which all the atons in a material are exactly SR IQUerre—l2 ¢

alike and -asked to state the kind of material involved in the «
stéry, the student classifies matter which 15 composed oﬂ‘one and
only one type of atom as an element by. so gtg&ipg: :

PR e
L 2 ? 0 —

Y

LGivenlfouf statements purporting to Be characteristics of the® - o OU-Core—ijf

models of sclence and asked to select the statement that best:
describes. sclentific models, the student recalls that the models. Y
sclentists use -are better described as use ful than as correct by
selesting the statement that agrees with that concept

e R S d

-

-

Glven five possible interpretations of what 1t means fbr a nodel - OH—Gbre—lk"“'

to be accepted by sclentlsts and asked to seilect the. best inter— W
pretation, the student applies the concept that acceptance of a ' '

- model implles only'that 1t explains most observations made to | {

date by gglgguing_the entry involving explanation or' cbservation. X
. . ‘s ' ’ ' &

When reminded\that the text asked in Chapter 7 and again\i _ \ OU-Core-1§
Chapter 8 whether atoms dombine with each &ther 1n deflhite
nuibers and asked why 1t was necegsary to answer the same, question

does not glve sufficlent evlidence upon which to base’ a oonclusion

by w to that effect. - .

\

e

¢ .
Given a chemital equation labeled as a system and a list including 04-~Core-16
twor subsystems, two componénts, and the entire system and: asked .
to indicate which of the llsted entities are conmponents of the : . 3
system, the student classifies individual elements or compounds
as componehts of the system by ﬁglggtigg.the two componants.

A\

- Given a. ¢heml cal equation labeled as a system and a’ 113t Including . Ol-Core-17
three subsystems, one cemponent, and the entlre system and asked
to Indicate wfiich of the listed entltles are éﬁbsystems of the

A [ . P
- . / . [} L o

o

."“



T o . support stand, a. celsius thernnneter ‘and water, and asked. to.

S o 0 addust, (3). putting his eye level with the top of "the fluld When |

N B - . 2, * ‘.
- ! - N . - N . . AN .
e .o - . R e Lo

system, the student classifies as a subsystem a g;mup Of compo-
nents or a part of a system belng isolated for study by

. at Ieast two-of* the: three groups of components which are less than o
< )/the whole system. . . <
£ ‘ 2
O4-Core=18 . Given access to an alcohol bumer “a.250 ml beaker, a bumen

record the temperature of a specified amount of water every minute‘ L
while heating it for three minutes, the student manipulates the _
thermometer, using the adcepted procedune of (1) plaging the -
ther'mometen Into the water so ‘that it does’ not’ touch the’ ‘bottom QI‘
the Beaker, .(2) walting for the fluld in.fhe thermometer to

; taking a reading, and (4) reading the terrperature with the bulb s*
*. o -of the thermometer submerged by ‘these operations and . ' . .
reparting the temperatures to within 1°C of the values read by an-
, obser've'r o , . .

°

IS

v -

Ol4-Core-19 - Given a description of‘ a situation in which an- empir'ical ratio for
' the atoms of two elements is given and asked if he agrees e;lther i Ay
that (1) the cambining ratia for.these two elements remains =~ ° B

" constant-whenever these elements ‘react or that (2).the ratilo.

: varies with the‘initial- quantities used in each trial and to
e T e explain his choice, the 3tudent applies the rule that atoms com-

: ©+ ..bine in definite numbers (ratios) by indleating that he agrees

" with the .rule that atoms combine in def'inite nurbers- {r'atios) and _
by m the essence of the rule. . . Y

T

: o

« 0l-Core-20 Given access to a double--gan balance a gram mass set, ‘sheets, of‘
paper, a wopd splint, and a granular n terial and asked to measurie

out X 'grams of the mteriai the student manlpulates the materials
according to the procedure in which he (1) place8 approximately
equal amounts of paper on both balance pans, (2) zeroes the oy
halance, (3) places the X—-gram mass. on the paper in one pan,.
° (4) deposits the solid,a little at a time oh the paper in the
N other pan until the pginter 1s at the zero position, and (5) re-

: moves the papers and gram masses by pg;;fgmng eath step, as ‘

indicated, to the satisfaction of the observer

Ol-Core=21 '+ Given access to 5 stirring rods, 5 test tubes, and a serles of e
’ p o solutions and the ‘directions to mix flve combinations of them in
different tegt tubes and asked to :state for each mixture whether
a chemidal reaction has taken place and to glve evidence of
. reaction when it occurs, the student g_p‘gl_%%s the concept that
solutions anpe mixed, there 1s evidence that a chemical
has taken place if ( 1) the tefmperature changes, (2) the.

color ch 5 (3) j gns 1s releaseqd, or (ll) a- pr'ecipltate is
¢ . | 28 |



o for'med by lodlcating that a reaction has pccurred when one of
tlpose 13 obser'ved a.nd by gm the observed evidence.

‘1 yro ——————— ,. - -

Given descriptions. of four si’tuations including amr changes Con 0l-Core-22-
which take place when two solutions at “the same temperature are . ... " .. '
mixed, and asked in each case to tell whether a reaction has Co T e
ocourred and to Glte evidence of ‘a reaction where 1t ocecurs, the ~ .- - "=~ .
student applies "the rule that whén two or more substances are’ =~ - 1 .
mixed, there 1g evlidence that a chemlcal reaction has occurred if o \

gt least one of the following occurs: (1) the temperature S N

hanges, (2) the color changes, (3) a gas 1s formed, or+(4) a . R LT
%recipitate 1s formed by giating whether or not a reaction has. (' . :
..0ccurred and by gl&lpe any of those characteristlc ¢harges as

" evidence of the reactdion. b

. . . =

Given a description of three trilals, each involving the addition _ 0l4-Core-23

of a fixed amount of reactant A to thr'ee samples of reactant BC '

whose masses are sufficlent to produce leftover C atoms and.the '

masses-of the product AC and.asked why the amounts.of product AG .. AU

aré tHe same in.each trial, the student applles the’ concept that s

substances combine. chemlcally ine -definite numbers (ratips) by _f -
s to the effect that the amounts- of the product AG a.ne Ry .

‘the eame - 1h edch trial becawse the amounts of reactant A used’ "2 . | )

‘are.the same in each trlal and reacta.pts always combine in o e

def‘in.ite nwrbers (ratips).. " . .. | 3 - A

Iy . FETIN - o : .
o . .o &
LI . Y o . " 1.

e U ” T o) T

Given the name and.thé symbol of a variable and asked what.he - OY-Core-2ly . , -
would measuré 1f he wepe asked 'to measube 4 variable, the Student t ' R
plassifies the measursment of 4 variable 88 the measurement of.a .

change in«the variable by S0 g,t;gg;gg e " T ‘
’L . . T v ',' N N o ¥ '»;f'\ ‘

Givﬁen the statement tnat two solmions, A and C r'eacted tQ pro- ‘ OM-—Corr'e-n 5 B '

- duce a temperature change and:asked to describe,a methogd to tell [a . ,

~1if-all the C particles were ufed up in the réac‘b;lon, "the student - -

applies the procedure of adding more ‘of the other r'eagent or e T

reagents to determine whether the particlds of 3. reagent are used L - Lo

up in a chemical reaction which glves off heat by pesponding to . T

the effect that he would add more of,the reagent not belng tésted . '

for (A) and if a.further temperature increase results he k:nws :

the ¢ particles were not used up. o T
— ﬂ B
Given three samples contalning two elements -and. the ratios of 04-Core~26 .
different. atoms within two subsamples from each of the three, ' .

' samples, the ratlo of atoms of one element In a subsample to those
of the other belng different for:two of the three’ samples and

o identical. in the third sample, and ask d which of the three samples

: r'epr'esents ‘a “single aompound an? how e knows, the. student agglles,

: [

. . a-’ 4 o . te :
i . K 1 - . ! N [ /Q ’
[ ] . . P . . ) .
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Lt T the concept thatf when elements conbine to f‘or'm a compound ‘they .
' ‘comifine. in definite, numbers (ratiocs) by ‘only the, sample’- ..
whose subsamples ‘have 1dent1cal nimbers: tios and gtating the =

essence of the concept L e ,

rs

P

v : w R
N4

Ol-Core-27 Glven a balanced equation written in symbols and. words and asked
. how many atoms of each of .two specified elements are present.
_ . elther 1n the reactants or in the products; the student applies
I ‘the rule that the nunber of atoms of an.element (X) in a specified . -
B . nurber '¢f units. of a formila (X,Y) 1s the product of the co- -
.“efflcient (4) of: the formula’ and“the SUbScript after the element
(2) by w with ‘the ‘indicated product

o

(o B B R g

0l4-Cére-28 Glven a 1list of visual observations made, before and after a o
S reaction involving two solutions and®the particles in the ‘reace.
tants and asked what occurred during the reaction to causé these -
changes, the stuydent applles the ‘concept that in a chemical - '
reaction the particles of the reactants are recombined to form ,
di.fferent substances (the products) by :gﬁ;&xnﬁgy;!vith that -~ 4.
notlon. S

'
\d

v - -
ed: 4 . . — - " S b

Ol4-Core-29 ¢ Given an equation for a réaction in wbich the produéts COntain
: elements not present 1In the original: reactants: gnd asked if the.

reaction 1is possible and to explain his -answer, the qtudent
_ applles-the rule that in.ordinary chemical reactlions, elements
o : ., In the regetants and products ave the same by xggggggigyg'to the-
. T “effect that the reaction: could niot occur because-theré are ele--

dneo s ments in the. product that are different from those In the

' . reactants. ' 51 Lo T T T e .

-
, 3
.

:.{‘-ﬁ s e -.l‘..l' s

. Ol-kxc T7-1-1 Glven a graph of the amount of a product plotted agalnst the ,
L S _.amount. of a reactant and asked which, .if elthér; of twd’ extrap— .
olated values, one just beyond and a second considerabl& beyond '

) the range of the data: plotted, s lessy reliable and why, the” ™~
- ' ... student applies the concept ‘that extrapolated values whilch are-

) . . considerably beyond the ranges of plotted data are .of more .

"% .questionable reliablility than- values riearer the.given: data-range
.. . because the relatlonshlp between the varlables may change over :
' - the wide range by lndicatlpe the extrapolated value farther from
ol “the plotted data to pe weaker and. g;g&lgg,the notion of‘the
”_concept

.

w o

O4-Exc 7-1~2 ~  Given a grid with labeled and scaled axes gnd s1x coordinate .
¢ . palrs iIn-the form of a data table and ed tq plot the data and
"~ draw the best-fit 1llnes, the student applies the process of T
" plotting the points on a grid and drawing the best-fit lines by\




.__-Given six gr-aphs and asked to- select those
. . when. one variable increases, the other varisble also inéréases, .
‘the student classlfies graphs whose. lines rige from left to. rigut‘_,

4

the points and W the 1ines such that; the gr4ph b
'-Shows the 1ntersection of two str'afig;ht lines. - - & =7 kel

[ AR
R { [N

s _ — —pre -

s

g;raphs which shpw that

~as graphs showing-the -relationship between two variables that .
“vary with one another by W the . g;r~aphs whose lines. r'ise
f‘rom left to r'ig:nt

L e

¢ 0 . : . .t < - !

T CRS ™

Given six straight-line gr'aphs and asked tb select all the graphs

which show one variable remaining constant while the other in-
creases, thé” student clagsifies graphs with a stralght Ine
para.llel to one of the axes as those in which one variable )
remains constant while the other 1ncr'eases by mm those

gr'aphs .

I

. Ol-Exe 7-1-4 "

L

Glven a graph of the amoynt of product versus the amount of

- reactant and asked to extrapolate and interpolate values of one

of the varlables when glven values of the other, the student

*applies the procedure fon extrapolating and j,nterpolating from a -

graph'by reporting the coordinate values asked for to +0.5 of a
scale mterval of the gr'aph. .

\

_OU-EXQ_ T-1-5.

T, '
)

Glven f‘iye beakers containing equal volumes of water and varying
amounts of solute-and asked to order the solutions according to
their concentrations, starting with the least concentrated, and
to indicate which of two specified solutions has the gneater *
concentration, the student classifies the solutions accqrding to
their goncentratfon (the amount of solute per unit of solvent) by .
them aceording to increasing concentration and

_ that the solution contalning the higher number of grams of solute
' 18 the more concentpated . .

o

OU-Exc' 7-2-1

Given a volume.of solution and the number of of solute in
the solution and asked. to state the cdncentration in g/ml, the
student applies the rule that to find concentrations, divide the .
welight of the solute by the volume of the solution and report the
answer in g/ml by statine the conoentration cor'r'ectly

1

Ol-Exc 7-2-2-

—

4

Given the total volume of a solution and the number of grams of
solute in thatstotal volume and asked to state the number of grams
of :solute present in a stated sample of the total solution, the
student applies the formula that grams of a solute In X volume of
solution equals X volume of the solution divlded by the total

Ob-Exc 7-2-3

>




y

e

' volume of the solution times grams of the solute in the total .
. solution by preportipg the number of grams of solute determined by

substituting the- values of the problem in that equation.

Ol-Exc 8-1-1

‘Given a 250 ml beaker, a Celsius thermometer, and water and asked
" to record the temperature of the water, the student manipulates

bl

£

the thermometer using the accepted procedure of (1) plading the
thermometer into the water but not touching the bottom of the

- beaker, (2) walting for the fluid in the thermometer to adjust,
(3) allgning his ‘eye with .the fluild level in the thermometer when © .-

taking a reading, and (4) reading the temperature with the bulb

.of the thermometer submerged by pﬁnmgﬂg those operations and" o
- Per .the terrpe;'ature to within +1°C of the value read by the < .

teacher or observer' X _ .
..‘ .- . [ ‘L P s . e -, . 73_',.,.;,,

04-Exc 8~ 2-1.

Given the information that solutions of two chemlcals are mixed,
- an equation showing all of the obserwved reactants and the solid~ _
+ -product.. formed, and information that someor has predicted another .

product and asked to-'state where that product can be and how 1t

* ¢an be recovered, the student applles the concept, that unseen "', -

products are often-dlssolved In a solution and arg’ recoverable -.- |

] . o @~
PR N o B

0”—Exc"8-3—-l

: : - -) .

Glven that a specified group of atoms acts as a' team, a r'eaction .
involving the team, and a list of formulas involving parts or all
of the team and asked to select the- formula which would be &
product of the reaction, the.student classifies the formula which °
contailns the atom team intact ag’ the only possible preodust of the
r'eaction by _ngqﬂng the f‘or-nmla containing the entipe atom team.

v
-

- by eVaporating the solvent.by paming the solution ‘as containing or .'
. the other product and evapor'ation of the solvent as ‘the way to .
“ get the product , ,



Glven a dlagram of Activity 9-3 and asked why the activity must be ~ 05-Core~1  “* -

dohe ‘using distilled water first instead of putting a copper sul-
fate (CuSOy) solution directly into the beaker, the student

* applies the congept that a control is used to determine if it is

the variable belng investigated, rather than some other varlable, (-
that 1s most related to the results observed by pegponding to the :
effect that it 1s necessary to use the distilled water filrst-and - . -
then the Cu30, solution -to.show that it s the g£uS0,, not the -
water in the golution , that conducfs the electricity. ' L .

Given a dlagram of ‘Activity 9-3, a reminder of the cofqditiOns of - OS-—Cbre'-'—2 |
that activity, and a list of four terms and asked to select.the ‘ ST
term that applies to-materials .or ‘procedures.used in the way that L v

- the’ dlstilled water was used in Activity 9-3, the student - A S R
., Classifies as a control the sample which is treated in the same UV e ‘ N ;
way a8 the experimental sample exgept for the variable being oL Lo

tésted bygglmthe term control R , . TR

o "Gi’s}eri"a'diagr"am and, a'?iescr'if)tion of a situaticn'in which the = - . .-"'_05‘-'Cor'e"‘3..

’ Given that two ebjects attract} each other only after they. are
 rubbed together and three possible explanations for this and agked_
“to select the explanation for the objects' attracting each other ' S ,

Glven an 1llustration and a description é'f a situation in which 05-Core-6

chapges. on the electrodes in an :Lonic ‘solution are yreversed and .- P
asked what' effect .this will have ‘on the ion flow, ‘the student "7 v, e

e agplies 'the coneept . ‘that ions of ‘a glven charge moye toward a rod

an electrode) which 1is oppesitely charged by W that

- reversing the charges on the electrodes 1n an ionic solution g _
© . reverses the direction that the lons flow. _— e S S e e

4

Glven a labeled dlagram of two carbon rods in a solutien and asked 05-Core-Ult
1f a certain type of ion will move towards ore of the rods and to
explain his answer, the studen applies the concept that ions in
a solution move towards an eldctrode if, and only 1if, it 1% ’ i
charged as part of an electridal cindult by respondine negatively S B
and that there would be no mofiion bécause the electrodes were : G :
un¢hanged (or unqonnected). Co

OS-—Oog_e—S

only after belng rubbed together, the student applies the princi-
ple that some objects can be glven opposite charges by rubbing.

_them together by mmg the statement which agrees with_the

pr*inciple

L

electricity is flowing through a solution, as Indlcated by an
electric motor operating in the testjng clrcuit, and asked to

Ny



state what Kind of particles are present in the solution and to - .
explain his answer, the .student lies the concept that electric—
. 1ty wiIl flow through a solution 0255 1f ions are present ‘in the
.~ =s6lution by responding that ions are present in the solution and
I : wlth the notion,of the concept.

-05=Core~T7 “When asked to state the names of the two types of electrical -
o charge, the student recalls positive and negative as the two types
of electrical charge by gtating the terms positive and negatzvb
S . B . ——
05-Core-8 . When asked to state ths' tule which describes how two objects,
S “ elther of llke charge or of opposlte charge, will react if they
- are brought together, the student recalls the rule that- oppositely
charged objJects attract and objects with like- charges repel each :
other by. Mmgto that ieffect e A,

»

L .
T ? - . = —p—

05-Core-9 - . Given an illustrated statement that two charged obJects are
' ' repelling each other and the chiarge on ene of the obJects and
- asked t0 name the charge on the other object and on what rule he
: A bases his response, the student applies the principle that objects
~..© 7 "wlth like charges repel by paglng the charge on the object:in =
CoL " question and g =§g§giyg ‘the notion of the rule, - - = . <

- 05-Core-10 "Given an 1llustratlon’ of two charged cbjects' attracting each..

' ’ other and the charge on one of them and asked to name the charge
on the other, the student applies the rule that two oppositely
chayrged objJects attract each other by paming the charge opposite
the known charge as the charge on the remaining obJect

\

05-Core-11 _ Glven a descrippion of a situation in which charges are produced
on two objects and asked how to determine whether the charges,,
produced on the objects are the same or different, the student
applies the rule that like charges repel each other and unlike
charges attract each other by respondine that the two objects
- should be put near one another-to see if they attract-or repel

¢ or that the two objects should be brought near a single charged

object to see 1if they react the same or differently. s

L3

_ 05-Core-12 Givenla descriptian of a situation in which e1ectrodes are placed
' : in a solution containing ions of a glven charge and asked if those
ions will move towards or away from an electrode of the opposite
‘ charge and to state why, the student applies the concept that .
. opposite charges attract by gtgtlpe that the lons wlll move toward
the-oppositely charged rod and the notlon of-the rule. ‘

-~

<
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.“n*\;.

Given three solutions and told:tg get am materials he,needs to * - 05~Core-13 =~ .
deteriiine which, if any, of the three solutions contains the = . '
sulfate lon (SO;), the student applies the rule that the presence
of the_SOﬂ ion Qs shown by a cloudy white Wolid formed whéeh ' '
o

barium chloride (BaCl,) 1s added to ‘a solution in which the SOy N\
ion 1s present by ~ BaCly solution to the solutions and .
reporting that the SO, lon isxpresent in those solutions in which

a White solid forms

e

When sked why operational definitions are important, the student' ~ Q5—Core~14,.
. applips the concept that an operational definition stétes the way ' .

in which we can determine the presence or absence of»a substance w?’ﬂ : T Y
by ggggggg;gg; to that effect . AR e e Rt Yoo
RN .? AR A ‘k . = ;
, '_Given:the fotmula farz#ﬂldti—atomed fon and asked 1f the lon 05-Core-15
" contains just one -element and either to identify. the one eléement .o
i op to tell how many elemgntS“aneL§§§;ent in the ion, the studenz/- _
'applies ‘the conventi that each t symbol in a formula = - ' '
Indicates a different element by respo negatively-and gggg;gg o = .
the number.dﬁsg;em hts indicated by the formmula. - 3 _
- - ’ B g - : : L. v—l o1 L ' - . BN -
/' - ' M RN R MU TPV o P WY S

Given two compdunds and asked to identify the force that hdlds 05-Core-16" o
them together gagording to the model for matter being developed , -

; ‘3{:‘S=t:ou;ge-“'the—studer1t—gQ;g;i_tgg—th'e*concept*that—mattg_r'————————————'—-w
1s. held ‘together by electrical force by ghating the concepﬁ .

¢ - ’ - . \ " ) . :
Given a list of three different positive lons and three different . 05=Core-17
negative lons and asked to predict three palrs of ions.which would - T -
combine to form compounds, the student applles the concept that
opposite charges attract and like charges repel by ngg;gg;gg

combinations’of only positive and. negative ions. o e
3 \ - o . .
., - ' 'F T '_ . o~ . ) o .
. (dven illustrations of pairs of ions charged as follows: + +, : OSTCorefi8

- =, + -, and - +,and asked to select those palrs that will -.
attract "éach other and why he selected them, the.student apggies '
_"the concept that unlike charges attract by selectlpg only those
© palrs with uhlike charges and g;g&iggzthe concept .

. Y L <

Glven that there are two particles in a specifled compourid- and 05-Core-19
. told the kind of charge on one of them andsasked what the kind of -

charge 1g on the other and to state the basls for his prediction,

the student applles the concept that oppositely charged particles

. of matter attract each other by ggg;gg,the charge opposite to the”) ot ' - .
. 'charge given and g;g&iggzthe rule. o ” . E .




Given Four possible reasons for labeli:u#rnateriais and recording

observations and asked why the text continually states that he
should label his materidls and record his observations, the
student classifiles labeling maferials and recarding observations
as helpful investigatory procedures by ggg;zg;um; the entry to that
effect 2

<

) 4
_ 05-Core-21. -

Glven two quotations aboyt the atomic model from two sclence .
.. extbooks, one dogmatic and the other tentative, ‘and five state-
. ments about the quotations and asked’ to select the statement that
.Ancludes both which quotation a sclentist would prefer and why, ..

the student applles the concept that sclentists consider their

models and the explanations based on them to be tentative by
selecting the statement about the ‘quotation which is written in
tentative terms and which includes the notion of.the concept

05-Cote-22

I

Gilven four possible criteria for the acceptance of a statement by

~ sclentists and asked to select the criterion for.acceptance of a - -
" statement used by sclentists, the-student applies the concept that
sclentists accept statements when thiey are baged ori experlmental -
-evldence by selecting the phrase which illustrates the concept

’_.

05-Core-23

-

Glven four statements about 1ons and asked to select the statement

wH1GH best describés why lons are presented 1n Chapter 10, the —

"student applies the concepts that ions are part of a model and arg

useful in explaining cert observations,: rather than that lons
are known to exist in matter by selectlng the entry stating the
usefulness of the model In explaining certain phenomena.

© 05-tixe 9-1-1

AL

3
i

Given a metaphorical story about riding. the "Ion Express" and
asked to name what the rider (a particle) would have to be charged
to ride toward a town (a rod) with a specified charge, the student-
applies the concept that oppositely charged objects attract each:
other by respopding with the charge opposite that of the specified

" charge on the rod.

- 05-Exe 10-1-1

Gilven diagrams of two sets of crystals resulting from the

. evaporation of samples of the same solution, each set of crystals"

having the same shape &nd color but differing greatly in‘size,

~and asked which sample evaporated faster and to explaln his

answer,, the student applies the concept that the rate of evapora-
tion 1s inversely related to crystal size by pgming the sample
with the smaller crystals-and gfatlng that rapid jevaporation
produces smaller crystals than slower evaporation.

’%. a x' |

{
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Given an open textbook and the: data for Table 1 on page 472.of his .=~ 05-Fxc 10-2-1. -
text and a statement that the data .was collected working with the '
equipment shéwn on page 473 but’ udlng a diffebent metal and |
solution and asked to glve and dlagran an explanation of -the:
glven data, ‘the student applies the concept that partlcles mo
- from one electrode to anotheyp as electricity flows through the g T
conducting solytion by and diagramdne the essence of the T
following two stataments: (1) some of the atoms (or lons) of -~ ' N Y
.- metal, in the positlve strip separated and disappeared into the : .
" solutlonr-and (2) these ions (dnd .perhaps some of the lons already
in the solution) moved to the neg;a’cive strip.and collected ’chere,'

o f‘or'ming whiSker's. . - ) . e
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;o Reminded that used solutions are put into waste Jars and not back -
into the' 'reagent Jars, even when no other chemicals have been
added to them, and. asked to explain why, the student applies the
rule that reagents are never put back into reagent. bottles because
they might be contaminated or be put into the wrong bottle and

.contaminate it by gtatlng that notion.

06-Core-1

-

o

Given that the particles of an element in a:solution are not
 attracted to either electrode and options involving the terms -
ions and atoms and asked to identify the kind of particles An the
‘'solution, the student classifies the particles of an element in .
a solution which are not attracted to either electrode as atoms -

. by §g;gg§;gg:the term atoms

P .
. o

' 06-Core-2 L

Given the charge on‘an electfode and that a specified ion is
moving toward 1t and asked the charge on the ion, the student
applies the concept that'an’ion moves toward an electrode whose
charge 1s opposite.to that of the charge on the ion by stating
the charge.on the ion.’ o "

'06;Core-3

—_— y . .
Given a description of a situation in which two neutral obJects
are charged hy being rubbed togethér and asked to explain how
the rubbing produces’ ‘the, chatrges, the student applies the coneept
that neutral objects can either gain or lose charges (negative)
when rubbed, thus leaving the obJects charged’ by ;gggggg;gg=with )
the: notion Qf the coneept

06-Core-l -~
w e

*
- - P ¢

Given a desoription of a,situation in which rubbing objects A and

B together produces a chayge on both of the objects and asked to

predict whether’ the objectys will attract or repel each other and -

to explain, the.student applies the rules that if charges are i

produced on objects which rubbed together, they are opposltely

charged and that like charges\ repel and unlike charges attract

~ each other by responding that wrubbing the two-objects together
produces Opposite charges on them which causes them to attract

each other. ' :

‘t

06-Core-5

’-

Given two cases, one. in which material X has a positive charge and -
one in which material Y has a negative\charge, and ‘in each case
" four statements. purporting to describe the charged material and

. " asked In each case to select the statement\ that best descrihes

the charged object, the student classifies & positively or -
. negatively charged object as having an-excess\of pesitive or
"negative charge respectively by gselecting the
agrees with that notion in each cagse. - .

06~Core-6
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G-ven a. descriptiOn of a situation in'which two rieutral obJects'L
1ven opposite. charges by rubbing them together and asked to
explain how opposite charges are produced, the student applies.

the concepts that neutral objects have equal numbers of positive .

and negative charges and that when they are- rubbéd togetlier; -

" they become oppositely charged’ betause negative charges are

rémoved Trom th¥ surface-of lorie, leaving that-object positive,.
and adhere to the surface of the other, making 1t negative, by

. regponding with the notlon’ of those concepts.:

. ~ 06-Core-8

Given four phrases stating relative amounts of positive and
negative charges and asked which phrase describes the relationship~
between the numbers of positive and negative’ charges neutral
objects, the student classifles objects having equal n bers of
positive and negative charges as neutral objects by the.
statement to that effect.

!

. » ' ’

06-Core-9

to two oppositely charged objects and asked what the charge on
obJect X is, thé student: applles the concept that a neutrai obJect
is attracted to.objeots with either a positive or a negative:s .

charge by g;at;gg:that the charge on obJect\X is'neutrai.

.

.+ 06~Core<10

»

Y _= .- -1.

7 -

Given that a neutral obJect and a charged. object are brought into'

contact with each other and that they first attract, then repel,
and conkinue to repel each. other and asked to explain these . .
observations,’ the student’ generates an explanation for the actions
of the charged and neutral objects brought into contact with each
other by responding to-the effect that the rigutral QbJect has
equal ‘numbers of' positive and negative-charges and that at first
the charged obJect attracts the opposite charges on the neutral

“object; thus, one side of each object is attracted tg the other
~obJect, and when they come together, ‘the excess charge of the

charged object 1s split with the neutral object and the neutral’
object becomes similarly charged, after which they have Jdike -

charges and: repel each other.

06~Core-11"

wy

When asked to give an operational definition for neutrally charged
particle of pewder; the student generates the operational
definition that a neutrally charged. particle of powder is'a
particle which is attracted both to positively and to negatively

charged objects by ggggigg!the notion of the definItion

Vo

06-Core-12

Given a list”of five properties of;substances and asked to select

“those he will need to kriow 1f he is to determine whether a

specified substance isg%ade up of ions, of one kind of atom, or ..

. Glven a description of a situation in which object X 4s attracted , .

4
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of one . kind of - molecule the student claSsifies the property of B Lo\ .
conductivity of a solutlon of the Substance and the property of S
decomposability of the substance as the twe properties ‘by which he - \
can.ldentify. the kind of particles in the substance by gelecting P
_ those two properties i N . .

SRS

—— " . = . el &

Given'four entries ‘~--smaller molecules, atoms, elements, and " . . 06-Core-13
other compounds .-~ and the option "gll of these" and & description
of a situation in which large molecules. are broken down and ‘asked
@ .to. select possible products of the: breakdown of a large molecule, - : ,
' the student classifies smaller molecules, atoms, elements, and . - ;
other compounds as possible breakdown products of a 1arge molecule o -
§§l§g§;gg the option "all of these " : : ' ‘

" " - ‘\j.

[N

a description of.a situation in which. the dry powder of a ".06=Core-14

is therefore made up of molécules and to explain:his- :
" answer, the student a applies the concept that the attraction of the“
particles of a substance to charged objects 1s irrelevant to its

being lonic’or molecular by respopding that he disagrees with the . .
conclusion and with: the notion of "the  c¢oncept..’ - oY s
i Given an example of a mqlecular substance and asked what force - 06-Core-15"

- holds the neutral atoms in the neutral molecule together and how
. this force -exists in a neutral molecule, the student applies the

, goncepts that ail matter, contains pesitive and negative charges » . RS
.. and that 1t 1s the attraction of these different charges which' A
" holds neutrdl ‘atoms-in a molecule together by respondine with the': - -~ - 7y
terin electrical ferce and with the essence of those concepts. ) 2

Given the name of a substance and told that it is made up of atoms 06-Core-~16
,of more than one kind comblned in definite numbers (ratios) and . %
asked what kind of matter it is, the ptudent classifies a : -
“substance” which 1s composed of atoms ‘of more than one kind :

" combined in definite numbers (ratios) as a compound by. ggggggggiyg
with the term compound.

y, 2 = .

Given a description of a situation in which an atom has gained or . - 06-Core-17
lost a negative charge, thereby becoming a charged particle, and o . -
asked to name the charged particle, the student clagsifies an N ' - . ¥
atom which has gained or lost a negative charge, thereby. becoming, . A
. a. charged particle, as an ion by ggggggg;gglwith the term Zon.

Given five“statements about the possibie makeup of a:substﬁnce and - 06-Core-18
‘told that- the substance 1s molecilar and asked ta sélect those .,
' o . * . - ‘ ,:' A3 . . T «

s -, . N A

. . . J . ’
. | N ] . ) ;
. . a ) : . . . .
.
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‘47 gg;gg&l08=311 statements which agree with those.

contalns ositive and negative charges,’ (2) tg solution will not
conduct glectricity, (3) 1t doesn't tontain fons, (4) 1t would
be attracted to either a positively or a negatively electrostati—
cally charged strip, and (5) 1t 1s a neutral Darticle by

.

Oé—Coﬁe-l9-

' only the statement bo that- effect

~Glven four stateménts, including the statement that matter con-. ‘
tains movable negative charges, and asked to select the statement

~which 1s part of the'atomlic model, the student classifies the _
statement that matter contains movable negative charges as the

only statement in the list that fits the atomie model by gglgg&lgg ‘

¢

R 06~Core-20

/

(RN

Given a stetement to the effect that he is developing a model of

+ his own whigh 1s moving toward the same model for matter already

developed and,completed by sclentists and asked if he agrees or
disagrees withythls statement and why, the student ‘applies the *
*goncept that the models of sclence are under continuous develop-
ment and, reflnement and are never complete by . =§§pggg;gg to that :
effect. T 4

;OC-Core~al.

- Glven five -possible interpretations of acceptance of a model by

=

sclentists and asked to select the best interpretation, the I
student applies the concept that acceptance of a model implies |
only that 1t explains observations made to date by electigg the

entry involVing the explanation of observations ' ' v

L4

067Core~22,‘

hY

\

—

1 . : . .

Given a construct central to-a sclentific model and four state-
ments about models and thelr constructs and asked to select the °
.criterion by which models are judged, the student applies the
‘concept that models and their constructs are accepted as useful

“»
T

« ways of thinking about phenomena by selectlgg the response to that

effect

06-Core-23

“those terms doesn't'b

* having no charge

Given the four terms atoms, moleciles, neutral particles, and tons
and asked when one iseignsidering electrical charges, which of

In the same group wlth the other three, .-
the student classifies atoms molecules, and neubdral particles as
equal numbers of positive and negative charges)
and ions as having a chanrge. by ggﬂgggggy; the term Zon. . ‘.

4y

O6-Core;2u

_charges, (2) [ions] in solution are attracted to a rod with a

Given five entrlos from the followling list of proporties of atoms
and ions: (J]) [lons] ¢an be particles with an excess of negative

- . ! . Lol
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charge, (3) [atoms] are present in & 1ece of a specified element,
(4) [1lons] are responsible for condjﬁging current in a solution,
(5) [atoms] have equal numbers of pdsitive and negative charges,
*_ (6) [1lons and atoms] contaln positive amd negative charges, '
(7) [1ons and atoms] can be colored, and (8) [lons] can be parti-
cles with more positive charges than negative, and asked to
1dentify which statements are true of atoms, ‘which of lons, and
which of both, the student classifles entrles as the propertles
of htoms, of lonc, or of both by labelins the given statements
correctly in four of the flve cases. '

»

- Given that each of three substances is_aﬁtracted both to positilve- . 06-Core=-24
ly. and to negatively charged strips, that akl of them in solution

conduct electriclty, and four statements, each attrilbuting elther

lonic or moleculayr makeup to the substances and each making a °

statement about a ratlo of positive and negatlve charges in the
substances, ‘and asked to selectqthe descriptive statement

Justified by the data, the student classifles the substances which -

are attracted both to positlvely and négatively charged strips

.and whose solutions conduct electriclty as belng lonic and having */ !
an equal number of positive and negatlve charges by selectipe the -
statement of those characteristics. '

Reminded that for many years people consldered water to be an 06-Exc 11-1-1
element and asked 1f 1t 1s and fo explain his answer, the student

classifies water as not being an element because 1t can be broken

“down Into two different substances (atoms) by statlpng that 1t 1s

not” an‘element and the notion of "the goncept.

Glven that a studerit found that a stream of drlps was attracted to 06~Exc 11-2-1
a charged strip and that he therefore concluded that the drips
were ncutral'anq asked if this 1s a good conclusion and to explain
his answer, the student applies the concept that objects with )
/ opposite charge, ds well as neutyal charge, would be attracted to o
a charged strlp by stating that the concluslon 1s a poor one and
the nétion of the coneept.

h adlil 4

- Glven'flve graphs of brightness plotted against grams of salt and 06-Fxc 11-3-1
asked to lpok at Axcursion 11-3 and to determine which of the - oo
graphs 1s the-general shape of the graph of his data in the
excursion, the student ‘classifles the graph showing a steep rise.
in brightness for small Increases in grams of salt and then a ' )
sutiden change toran alpost horlzontal llne as the graph which

‘' reppresents his,dgta for the.excurgion by gelectlng such a graph.

42 ,




06~Exc 12-1-1

Given the combining power of two different atoms, a specific
number of' each of the two kinds &f atomg, and a seriles of diagrams
showing possible combinations of these atoms, the student applies
the concept that atoms cambine according to their particular

the sketch which shows the atoms
combined in aqcordanep with thelr combining powers. -

combining powers by

06-Exc I2-1-2

Glven the structural formula of a molecule and asked to draw arr” ..
1somer pof that molecule, the student applies the concept that an ...~ -
1samer of a molecule contains the same number and kind of atoms. ™
" arranged according to the combining power of each atom by grawlng
a structural formula which shows a different arrangement of the _
atoms (not simply chanded by bending) and maintains the number and
kinds of atoms and the combining powers of the atoms in the glven
formula. ' ' ' ' j

06-Exc 12-1-3

i |
-

, N .
Given that each of fwo students has a chemlcal substance, that
each student glves a chemical formula for his substance which 1is
the same as that glven by- the other student, and test results for
each substance, showing that they have different physical proper-
ties, and asked 1if 1t 1s possible that both students really have
compounds. with the same formula and to explain his answer, the
student applies the cancépt that molecules with the same number
and kind of atoms which differ only in the arrangement of those
atoms will have different properties by
In effect that some compounds
same formula, but different properties, because their atoms are
arranged differently. : :

affirmatively
isomers) have the

o (iso0n
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Given a sentence using the term reaction rate and asked-to define

. reaction rate as used therein, the student recalls the definitien

that reaction rate 1s the speed at which a reaotion takes place by
;gggggxigmg to that effect. P

07-Core~1

. ‘ V/ i ~y~
Given the name of a common solutlon and a list of*five variables
relating to the solution and asked which of thosc varlables must
be known to state the .concentration of the solution, the student
classifies the mass of the dissolved substance and the volume-of
the—golution as the varlables involved in detennining the concen—
tration of a solutign by gﬁ;gzgégg those variables

e

i l
07~Core-2 -

i

3 - . v

Glven a-sentence using the word concentration in a chemical

" context and asked to define thé term concentration as used 1n the
-sentence, the stydent recalls the definitlon that the concentra-
"tion of a solution 1s the amount of dissolved substance in a
definite amount of a solutien or liquid (solvent) by responding
to that effect :

i

'_07—Core—3 _

Given a“list of five observations, including three‘which are

" indicators of reaction rate, and asked to select the observations
which are indigators of reaction rate, the student classifies as

indicators ;gyZﬁe reaction rate (1) the amount of product formed

per time perTod, (2) the speed at which the reactants are used

up, (3) the temperature change per time unit, and (4) the ‘time -,

required far the first noticeable changes by selectlng at least
two of the three of the above which appear as options.

- -

O7-Core-U_

K

‘Given a diagram and a description of a situation in which two
'egual samples of the same solufion are equally diluted and asked
- £o compare the final concentrations of the solutions and to
explain his answer, theé student applles the principle that if

" equal samples of a "solution are.equally‘'diluted, the 'resulting
conckntrations of the resulting solutions are equal by st

‘that the concentrations are equal and the effect of the rule.

&

d?—Core—S

. Glven a data table which describes equal volumes of "a given solu-
tion 1n five different dllutions, including a zero-dllution, and
asked to order the solution$ from the most to the least cpncen-
trated, the student clasgifies the solutions according to their
concentrations from the most to the least concentrated by orderlng
them in increasing order of the amount of solvent added.

. b

L)

Glven graphs of the volume of gav produced versuA time for two
reactions involving the addltlon of unknown amounts of reactant A

¥

07-Core-7



to equal amounts of reactant B and asked in which situation the .
greater amount of reactant A is used and to explain his answer,
the student applies the rule that . as long as enough of both
reactants are avallable, the rate of product formation 1s pro-
portional to the amounts of the reactants used by gelecting the
graph Which indicates -the greater volume of gas produced and '
g&gg;gg the essence of the rule.

. O7-Corer8

<
¢

* Given descriptions of two trials of the same .reaction, each trial

L gt v e e dag-a-diEferent. soncentratibn. .of. ong of. the reagtants, and .

asked 1f the reaction rates of both trials would be the.same and
to state the variable that accounts for his answer, the student
applles the congept that a change in the concentration of. the
reactants causes a change in the reaction rate by statipe that-
the reaction rates of the trials would be different and that the !

13

A-variable 1s concentration.

07-Core~9

. >

P

Given a description of %wa.trilals-of the same reaction, using
different concentrations of one of .the reactants, and asked if

the reaction rates of both trials wou;d be the same and to explain
his answer in terms of particle collisions, the student applies -
the concept that a change in the amount and the concentration of
a reactant causes a change in the reaction rate because these
change$ increase the number of contacts between particles of the
reactants by resgogg;gg negatively and gtatlne the essence of the

'concept

97~Core-10

~

<

Given diagrams of two beakers, éach containing a different
coneentration of a dissolved reactant, and of a fixed amount of
a sgcond reactant to be added to-each and told that the reaction
rates will be different ‘in edch beaker and asked to explain how
the particle model would explain this, the student.applies the -
concept that if more particles of a reactant are present in one
reaction than the other, the reacting particles in the-first = -
reaction will collide more’ frequently and react more often than

those in the second by gfatlpe the essende of the concept.

O?—Core-ll

»

Given the relative speeds of solid, liquid, and gaseous particles
and three reactions which have one constant reactant (A), and a
second reactant (B) which varies in each reaction -- one a solid,
one a liquid, and one a gas -- and asked which of the regctions °
would have the fastest reaction rate andyto explain his-answer in
terms of the particle model, the student generates the statement

‘that the reaction in‘which B 1s pgaseous 1s fastest because gaseous

‘particles move faster than solid or 1liquid particles and therefore -
the most particle contact results.by gelecting the reaction in
which B 1s a gas and g&ggyx;jxleffect the reasoning above.




Given the following variables - number of particles volume,
ktnetic energy, particle speed, particle size, and collision
rate --and asked if these Increase, decrease, or remaln the same
when a substance 18 heéated, the student classifies volume, kinetlc
erflergy, speed, and collision rates as increasing and the others
as remaining the same by so-lpdicatine. .

‘

-

07-Core-12

Given two trials of a reaction,®voth involving identical amounts -

" of the same reactants but at different temperatures, and the trial

with the higher reaction rate having a faster reaction rate and
asked how the particle ‘model explains this, the student- applies
the concept from the heat-as-energy model that at higher tempera-
_ tures matter particles move faster, collide more frequently, -and

- “therefore react more rapidly by stating the essence of that

concept. - .
: <

© 07-Core~13

o :
M .

_ Given two reactions in which the amounts of the reactan§s are the
" same but the reactlon rates are different and the temperature of
only one of the reactions 1is known and asked what and how he can
tell about the temperature of the other reactlon, the student
applies the concept that the rate of a reaction varies with its
temperature by statlng that the unknown temperature 1is higher than
the known temperature if thesrate of the reaction whose tempera-
ture is urknown 1s faster or the reversg if the related reaction
rate 1s slower than the reactlon rate of known’ temperature

07-Core-14 *

«

Given a graph of'the increase in reaction rate versus temperature

ahd a seriles of equal temperature intervals and asked in which of

rate, the student applies the process of\reading and analyzing a
c&rved~line graph by indicating the interval of highest tempera- -
tures as producing the greatest change id\the rate of" reaction

the temperature Intervals there is the iiiatest change in reaction’

07-Core-15
L

Giveri data for two trials of a chemlcal reaction, nelther of which
, Involves a catalyst and all the reactants of which are 1n the
1liquid state, ‘but in which one trilal has a higher concentration

. and lower temperature than the other, and the information-that -

they have the same reactlon rates and asked 1f the colllslon rates
are the same and how he would explain his answer in terms of the
particle model, the ‘student applies the concept ‘that many- parti-
cles moving SlOle can have as many collisions as fewer particles

moving more rapldly by M;gg affimatively and w the
effect of the rule. -

S Be

07-Core-16

When asked to'give the definition for catalyst, the student
* recalls the definitlon that a catalyst 1s a substance which

N ) -
O -‘ . t TR
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07-Core-17



‘Increases ‘the rate of a reaction, but does not cause the reaction' -
nor act as a reactant, by stating a definition to that effect.

' — - -
07-Core-18 Glven three palrs of descriptions of chemical reactions, each. |
palr made up of a reaction with and a reaction withoyt an addi--
L tive, and asked for, each palr 1f the additive 1s a catalyst, the :
. student classifles as a.catalyst-any additlye which causes an .
inerease in the speed of the reactlon but does not react 1tself or

cause the reactlon by so gd;cgt;gg

==

07~Core-19 Glven a reaction and a means by which its reaction rate could be
' determined and asked to design a procedure to determine if a

'glven substance 1s a catalyst for the reaction and to state those
varlables which must be held constant and those which would be
varied, the student applles the concepts that only one variable ,
should be varied (using or | withholding the substance being used as
a catalyst), that all other variables (temperature, concentration
or amounts of.reactants used, and the method of measuring reaction
rates) should be held constant and that-a catalyst does not react

or cause the reaction by gtggigg:a design which Includes those
T concepts.

“

07-Core=20 Glven the name of a substance postuldted as a catalyst for a
: - . reactlion and that increasing and proportionately larger amounts of
the substance are added to different trials of the reaction and
asked 1f trlals using even greater amounts of the substance need
to be madé to determine if the substance could indeed be a cata-
lyst for the reaction, the student a applies the concept that only
small amounts of a catalyst are needed to cause an Increase 1in
the rate of a reactlon by responding negatively and that if the
substance were a catalyst, &mall amounts of it would have affected
the reaction rate. . : . -
o . i

s &

- 0f-Core-21 Glven a reaction and 'several substances clalned to be catalysts
- for the reactlon and asked how many of. these claims could be
carrect and why; the student gpplles the concept that there 1is
often more than one catal )\t for a réactlon by responding that all
of them could be catalysts>and the essence of the concept.

\

\

07-Core-22 Glvenithe information that a reaction rate is often affected by

Co temperature, congentration, and a catalyst, a statement of a
reactlon, and an indicator for the occurrence of the reactlon ‘and

+ asked to\state a method by which he could determine that changes

" 1n the coficentration of a reactant alter the reactlon rate and to
state whigh things should be held constant and whlch should vary,
the studept applies the procedures to show whether concentration
affects e rate of a reaction and of measuring reaction rate in

c\'-
4 7
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“terms of the rate of product formation by gtating a procedure
which (1) varies the concentration of the single reactant be
studled, (2) keep8 the concentrations of other reactants constant,
(3) keeps the temperatures of the reactants constant, (4) does not
alter the use or nonuse of. a catalyst, and (5) pecords the.inter-
val between the time the chemlcals are mixed an the time the

o 31ndicator begins to work. :

ISR 3 SWVAIAT Kop Mg s
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Given that a substance 1s a-catalyst for a reaction and th

clusion that it therefore must be a catalyst for a diffe

.. reaction ‘and asked if he agrees and to explain his answ

- student applies the concept that a substarce 1s a catady
specific reaction and not necessarily to others by pregponding

.negatively and with the effect of the-rule. j . \

\

- 07-Core-23

T . . AY

Glven a list of five alternatives, two of which are variables that'
" can. affect the reaction rate, and asked to. select the variables \
that affect the rdaction:rate of a chemical reaction, the student
classifies (1) the temperature of reactants, (2) the concentration
of reactants, and (3) the presence of a catalyst as the variables
that affect the rate of a chemical reaction by gglggting,whichever

two of the variables listed above appear as options.

1

i

«

\

07-Core-24

<

Given the cholces of high, medium, or loéw for concentrations and
temperatures and the choices of present or absent for a catalyst
and asked to identify the combination of temperature, concentra-
tion, and catalyst which.would result in the fastest reaction
rate, the student classifies the combimation of high con¢entra-
tion, high- temperature, and the presence of a catalyst as the °
combingtion that results in the fastest reaction rate by gglgg&ing
that combination

s '

-

. 07-Core~25

- -
L

"Given a graph of reaction &ime versus ‘concentration and asked in
which trial the number of collisions betwekn reacting particles’is
the greatest per second and to explain his answer, the student
applies ‘the concept that the greater the concentration of
particles, the greater the “nugbert of collisions and the shorter’
the reaction timg,of the substance by gelectlng the trial with

« the shortest reaétion time and by g&aﬁ;ng the effect of the con-
cept - . ‘

07-Exc 13-1-1

-

‘Given a ?eaction and four graphs and asked which of the graphs
correctly shows the relationship between concentration and .
reaction time, the student identifies the graph showlng a concave
curved line which slopes downward from left to right as a graph -
of .reaction time versus, concentration by gelegtipng that graph.

07-Exc 13-1-2

13



07-kxe, 13-2-1

TN
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Given two cases, one 1in which a compact’ form of a substance will
not burn even

the substance burns explosively at low temperatures, and asked how

p—

-

high temperatures and one in which the dust of

this can be explained the student applies the concepts that
increasing the' surface area of a reactant spee!s up the rate of
‘the reactlon and that in the dust. form, the reactant has more

surface area than in the compact state by gta&ing,the essence of
those concepts .

. ~

Y

PG
N

e b
STt ..

'.'-

O07-kxe 1U-1-1

o

Reminded that reactions involving\air take place more slowly in
cold alr than in warm air and asked how the particle model would
explain this, the student applies the concept that in cool
materials, particles move more slowly and collide less of‘ten, and

therefbre the reaction rate 1is slowed down by
explanation. -

g;gg;g%:such an

07~Lkxc 1hH-1-1

et iy

2 =iz

Glven that vepetables are cooked slightly, but not completely,

before they are frozen in order to retard. spollage and asked why

this 1 done, the student applies the concept that heating

destroys the catalysts which hasten spoilage in living things by
responding to that effect.

Of-Fxc 19H-1-2

~
-

Glven Lhat«a specific reaction takes place at a ruch lower
temperatuire in his body than outside of his body and asked to-
explain why, the student applies the concepts that he, like.all

living things, contalns catalysts and that catalysts allow rapid

reaction rates at lower temperatures than-otherwise possible by

responding with the effect of those concepts.

L 3
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" Given a reaction from Chapter 16 and asked what effect increasing

the concentration of one of the reactants would have on the.
reaction, the student applies the concept'that increasing the
concentration of a reactant Increases the rate of reaction by S0

¥

Given a‘statement of the :eaotion ol A:bivity 16-11 and that

~.ammonia (Ngii would. be given off without heating and asked why he

heats the ture,, the student: apE;ies the concept” that "heating
increases the speed of the reaction by respondins to(that effect.

- 08-Core-2

Given two solutions, A and B, and asked 1f the additionh of solu-.
tion B to A changes the odgr of A, the student manipulates
solution A to smell it safely by gently waving his hand back and
forth over 1it, rather than putting the bottle or beaker near his
nose and inhaling

08-Core=3

«

Given that four substances from Table 16-2 are all composed of N,
C, H, and O and -yet are so different and asked to explain, the
student.agglies the conceptfthat different substances can be
composed of the same elements put together in different orders or

combinations by gfating that notion.

303

08-Core-4

kY

. Glven a list of five substances and a statement about their

~ present as those conta:

- select the cases in which he

gmmonia, sulfate, and copper cortent in each case and asked to
be absolutely sure nitrogen 1s
*les all the cases 1n which ammonia is

ng nitrogen by se;ectggg those and only

present, the student clas

those.

08-Core-5 .

- Given that two substances containing nitrogen each give negative
results in tests for annm»ﬂa.(Nﬂé) and the conclusion that there-

fore these substances do not contain nitrogen- and asked if he

agrees with the conclusion and to explain his answer, the student
‘generates an explanation that because Nesslers's solution 1is a

test for NH3 nitrogen in any Other combination would.not be
detected by-it by responding that he disagrees and with the effect
of the aforementioned explanation. ,

_ 08*Core—6

Given a substance and asked to carry out a stated procedure to‘
show whether.or not the substance coptalns ammonia and to state
his conclusions, the student manipulates the materials to test a

substance for ampnla by gdding NaOH and bolling chips to the sam-

ple, heatlng 1t, Qggsggg:the gas through a mlxture of Nesglers's

[

~

08-Core-7
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solution and NaOH, and c,crrectly stating that amonia 1s present

1f the Nesslers's solution changes to an orange-yellow color.

08~Core-8

" Glven two solutions, A and B, -and asked if the addifion of

solution B to solution A changes the odor.of A, the student

- chooses tb use safety glasses to protect his eyes by putting on

a pEIF of - safety glasses before beginning the procedure.

08-Core-9

' Given a reminder of the acceptance of the concept that combina-

tions of relatively few elements account for all known substances
and asked tﬁeekplain why sclentists reinvestigate accepted ideas, -
using different sets of materials the student applies the concept .
that sclentific concepts are tentative that 1s, supported by

" evidence, but not praven to be true -- and they could be changed.

1f not supported by further 1nVestigations by §t§§13g,the general

" notion of the concept.

Y

08-Core~-10

“Given the name of a chemical indicator used in ISCS Level II to-
indicate the end point of a reaction and asked to tell how 1t -
works and why 1t works when 1t does, the student generates the
explanation that_ a substance which is 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 by respondlne to that
effect.

L)

08fCore-ll

Glven that a prediction has been made of what volume of a reactant
18 needed to react with a named amount of a second reactant, based
on a trial of the reaction using other amounts of the-second
reactant, and asked on what basis such a prediction can be made,
the student agglies the concept that when atoms of substances
react, they do so 1n definite numbers (ratios) by _ggpgnging_to
that effect

L

08—Core712

Reminded of the procedure used in Activity 17-3 and asked to

explain why doing the procedure twice and finding an average is
better than just doing it once, the student applies the concept
that averaging repeates measurements 1s a way of decreasing the

\effect of individual experimental errors by responding to that

effect.

* 08-Core-13

Glven a reaction and a graph of the amounts of the two reactants
that reacted in three trials of the reaction and asked to state
how much of' one of the reactants would react with a stated amount,
beyond the plotted data, of the other reactant, the student .
applies the procedure of extending the curve of a graph and read-



ing the value‘of the unknown coorgénate corresponding to the value
of the known coordinate by gfating'a velue which is within +0.5
gram of the value read by. the teacef

&

«,ﬁ

AN -

" . GiVen a reaction and a graph of the amounts of two of the reac- 8
tants that reacted in three trials of the reactlon and asked to

amount of the other, which reactlon 1s beyond the plotted data,
and to select the reason why he can make such a prediction, the
student, applies the procedure of extrapolating the graph value of
the unknown amount of one reactant coerresponding te the value of
‘the known amount -of another reactant and the concept that when two
reactants combine, they do so in definite numbers by gigtlpg the

value of the unknown coordinate and gglggting,an option to the
* effect of the concept

I

_ state how much of one.of the reactants would react with a specific

08-Core-14

o P—

v 4 . .
Given directions to (1) dissolve a gliven amount of a solid in 15
ml of water, (2) add 2 drops of Congo red, (3) add acid in small
. quantities until a permanent color chatfge Is observed, (4) find
the amount. of acid neutralized, and (5) repeat steps l through 4.
and average the two trials and asked to use the procedure to

als and equipment according to the procedure outlined by
an average result of the neutralization of within +2 ml of the
value obtalned by the teacher .

" titraté a particular selution, the,student manipulates the materi-

0_8-'-Core-15 -

Glven that the mass and the volume of a substance are increased by
the addition of more of the substance and asked what effect this
addition has on the density of the substance and why, the student

of the amount of. tge subsfarnce present by responding that the
density is unalter d and with the effect of the concept.

applies the conc t that the density of a substance 1s 1ndependent.

08-Exc 16-1-1 -

\

Given a- solution of water and food coloring and asked to measure
out a specific volume, to find 1ts density, and to show his work,
the.student applies the concept that the density of a material is
equal to its mass divided by dts volume by measuring the volume
~and mass of the solugion and calculating its density and by

mmg 1t to with 10125 g/ml .

AN

08-Exc 16-1-2

. \ \ -
Given a list showing the\denSity of four solids and the name of &
1iquid whose density 1is specified and asked whether the sollds
would float or sink in the'liquid, the student applies the con-
cepts that substances with densities greater than that of the
1iquld will sink and that substances with densities less than that
of the liquid will float by the objects that will sink
and the obJects that will flq?t

3

08—Exe 16~1-3
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08-Exc 17-1-1  ~ Given & vemirder of Activities 17-5 and 17-6 and aiked 1f the use -
: ’ of a.specified amount of .water other than 10 ml would affect the
amount of stomach acid neutralilzed by the antagid and to explain
his answer, the student applies the concept that it is the quanti- -
ty of a reagent present, and not 1ts contentration, that. deter-
mines the quantity of other reagents it regcts with by
negatively and that the quantity of reagent 1s unchanged.

08-Exc 17-2-1 i  Given that as reagept A is added to reagent B, the reaction y
e T proceeds Vigorously and then stops, even when further amounts of*
' A are added, and asked to explain, the student applies the concept
that a given amount of a reagent will react'with a definite
amount and no more of another reagent by so siatine.

08-Exc 17-3-1 Given litmus paper- and ‘three liquids -- an acid, a base, and .
. - neutral water — and asked to indicate whether the substances are

aclds, bases, or nelther, the student manipulates the materials
and tests drops of the solutions on litmus paper to determine if
they .are acids, bases, or nelther by Jgbellne the solution which
turns red litmus to blue as a base, the one which turns blue
litmus to red as an acid, and Ehefone which produces no change as
neither. .

4

. 3 '
08-Exc 17-3-2 Given the pi of five acld solutiens and asked which of ‘the aclds
’ contalns the most ut iohs, the student applies the concept that pH
and H* ion concentrations vary inversely and the stronger the acid
. the greater the Ht lon concentration by gﬁithing,the solution
L with the lowest pH as having the highest " lon coneentration ard
: . - "as being the strongest acid . . : '

AW

08-Exc 17-3-3 ° Given pH paper a pH color scale two acids, two bases and water

. and asked which is the strongest acid and walch 1s the strongest ]
base, the student manipulates the solutions, the pH paper, and the
pH scale to determine the strengths of acid and base solutions by
RLaglpg drops of the solutions on the paper and comparing the
resulting color spots with the color scale for the paper and

the solution whose spot is nearest to the red as most

acld and the solution nearest to the blue as most basic.

N
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Given a diagram of an object and a metric ruler and asked to:meas-
ure 1ts lerigth in centimeters, the student manipulates- the metric

. ruyler to measure the length of the object by repeorting its length

to-within +Q .1 cm.of the glven answer.

09—Core-i

-

X

G*ven two dif erenf metal. strips a solution, A hpakpr, two test
leads, and a voltmeter and asked to assemble them as.a chemical
system which might produce electricity (a battery) and to find out
if his system does Indeed produce eléctricity. and how he knows,
the student manipulates these materials to set up a chemlcal
system ag a battery and to determine if the system produces elec-
tricity by setting up the apparatus as shown in Activity 18-6 and”

responding affirmatively and to the effect that the movement of
© the needle of the voltmeter 1s evidence of the flow of electrie-

ity . . -

09-Core~-2

¥

.Given a list of filve forms of energy and asked to select the'fOrm," 

in which energy is stored in a battery, the studént recalls that.
electrlcal energy ls stored in a battery as chemical energy by .

selecting the Lerm chemzcal

st

. 09-~Core-3 *

-

leen a diapgram and a description of an observation of a chemical
reactlon which occurs in a system when the system 1s comnected ta
a battery charger and ‘asked what kind of change occlirs and its
cause, the student classifies a change in the color and the for-
mation of-a solld from.a solutlon onto electrodes (electroplating)
as a chemlical c¢hange and electrical energy as 1ts cause by stating
that the change 1s a chemlcal change and electrical energy is 1its
cause.

. e
L

09~Core-4

" (Glven deucriptlonb of the differences 4in appearance of two reac-
tants and of the products Jf a redction and asked if new atoms

_ are,formed 1n ‘the reaction, .to name them if they are, and 1if not,
to explain.how 1t happens that products so different from the
reactants are formed, the student applleg the concept that in a

chemical reaction the atoms of the reactants.are simply recombined

to form the products by g sponding négatively and with the essence
of the rule “

-

Glven a dlagram of a chemlcal system and asked to list observable
things which would indicate thet a change in the-chemlcal energy
of the system has occurred, the-student appllies the concept of the
‘operational dcflnitlon of a chemical reaction and the rule that
the chemlcal enerpgy of a chemical system can be changed only 1f

. the, system underyops a chemlcal reaction by ddstlng at least three

- 09~-Core-b,

.
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of the followlmg: (1) a new solld is produced, (2) a gas 1is

produced, (3), the temperature changes, (4) the color changes, and
(5) a-flow'o?'electricity‘is produced. :

:’;‘ - .. “.

- Glwven a'diagranland a description.of ‘a chemical system®which is
producing electricity 4nd asked’what is hafBening to the chemical

energy of the system ard if any energy was lost or .gained and to
explain his response, the student applies the concepts thgt energy
can'be neither created nor destroyed, but can be converted from
one form into-another, by m that the chemical energy.of
the system decreased or that 1t 1is converted into electrical
energy, and the essence of the conceptsiy '

2

L _ : 7

Ca)

Gliven observations of reactions that occur in'a chemlcal system
which_is\%gé;é*charged and asked to describe the changes which |
occur in system as it 1s’ dischargedy the student applies the .
concept that the discharging reactions i1h a rechargeable battery
are the reverse of the charging reactions by degcribine changes -
whioch are .the reverse of those which-‘take place during charging.

¢

C S

. Glven that a battery. is rechargeable and asked to name the process
_which describes the changes involving the particles inside a

battery when it is being charged. or discharged, the student
applies, the concept that a chemical reaction occurs both when a
battery 1 being charged and when it discharges:'by responding to
that effect. . . ///( )

09~Core=10

Glven a deseription of two chemical sys
~one of ‘which undergoes changes which- indicate a chemical reastion

o . LY -
3 «

9

tems Set up as batteries,

and onef which does not, -and.asked which system 1s more likely

' to . have produced electricity i to explain his’ answer, the stu- s

dent applies the concept ¢that if electricity is produced by a
themical "5ystem (a battery), a chemlcal reaction ogcurs and if no. °

“reactlon occurs, then.no electricity is produced, by gtatipe that

the system in which the.changes oceur would be 'more likely to

" haye produged electriciFy and the essence. of: the concept. ™

i

#  09-Core-11.

R
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" Giyen a description ofa sitwatfon in #high a battery is recharged
. an ked the kind-of energy that 1s used"to charge the battery,

that 45 present *in the battery after charging; and that is
released -from the battery, the gtudent classifies the .form of . .
energy used to charge a battery as electrical, the form of energy
In a charged battery as chemlcal, and the form. of  energy released
from it as electrical by so pegponding. }

- A
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~ Given that a chemlcal systém produces eléctricity over a period: ¥ 09-Core-12
of time and the statement that the components of the system remain Tte .
unchanged "and. asked 1f the statement 1s true and to explain his
answer, the student applies the rule that a chemical reactlion
takes place if electrical energy is released from the chemlcal
system by resporiding negatively and with the effect of the rule..

o N

considered to be work and.asked which of the examples fit. the
operational definition of.work, the student classifies examples in

" which a force ‘is applied over a distance as involving work as
defined. scientifically by gelecting only such examples,

Given examples of things which 1in genefal or scientific tefms are _ 09-CoreA1§§7
. LT o ' ol"‘

—

Given thgt it takes more energy to charge a battery than the' . ™ 09-Core-14
.battery will produce when 1t discharges and dsked whether the T -
missing energy was destroyed or used up and to’explaln the
. student applies the concepts that energy is not destroyed 1n an -0 C
energy conversion; but that it is changed into another form, by o Tl
 LIEﬂ&KIﬁ$ginegative1y and to the effect of the concepts. . v : °

o

" Given an equation for a’'reaction and the.fact that- energy 1s "~ 09-Core-15-
released by the reaction and asked which has the greater chemical ' -
- enérgy, .the reactants or the products, and to explain'his answer, ;
~the student applies the concepts that energy_cén’be nelther , . \
created nor destroyed and that one form .of energy is only con- '
_ verted to-another form by gelecting the phrase which indicates
that the ghemical energy of the reactants is greater than that of °
the products arid explaining the essence of the concepts.

== 3 = =

Given thRt when a solid 1s dissolved in a liquid, the temperature 09-Core-16
of the liquid drops, and five choices as to what happens to the
energy and-askegd to select the option which tells what happens to
the energy  in the -system, the student applies the concept that 1n
. ordinary reactions, energy 1s nejither created nor destroyed, but
can only be changed in form, by sglecting only the option to the
- effect that the energy changes form. _—

»

v

_Glven-a statemént that one substance hgs been dissolved th amother . - 09-Core-17
in an insuldted Styrofodm ctp and -asked whether the amount of o :
energy present before’'dissolving is less than, equal to, or N
greater’than the energy present after dissolving, the student e

"apglies“the'concept that energy can be changed from one form ¥nto

. another by gelectlng the option which indicates that there 1s no "
- change in the amount of energy presént. .

205
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09-Core-18 . t+Glven the direction to add witer to anhydrous copper sulfate
' . (Cu30),), while touching the container and asked 1if a chemical
- o feact%on occurs, whether the 'particles cambine op separate, and
how he can tell, the student applies the-concepts that when two
‘substances- are mixed..and a color change 1s observed, a reaction -
: , . has occurred,and that a rise.in temperature indicates a combining
““ﬁ. L ’ \of particles by respondipg that a reaction occurred, that the .
- = barticles combined, and that he knows because’ the ‘t&fiperature
increased. - o - L .

-

-

PV

<

" 09-Core-19 . . Glven thaf two solutions at the Same temperature are mixed and
. that a temperature lncrease results and asked to use the ‘particle
model to explaln the temperature change, the student classifies ==
the combining of particles as releasing energy by stating that the
. combining of particles™to- form the solld is.the cause of the o
2 ' temperature chahge. . .

- o

09-Core-20 . Glven that the temperature of water drops ‘when a specified solld
' 1s dissolved In 1t and asked what, according to the particle -
¢ model, -causes a temperatqre’drop to-o@oub,‘the.student applies the
. concept that when a solld dissolves, energy 1s needed to overcome
L . the electrical attraction between the particles in the solld by

S _ statlng the effect of the concept. - - b , -
‘Ff . . —— . : o
09-Core-21 .- Given a list of two physical changes’ one. chemical change, an "all
. . of these" option, and a "none of these" optlon and asked how the °
e . chemlcal energy of a f1xed mass of a substance can be converted
Into another form of enérgy, the student. applles the concept that
v the chemical energy of a compound 1s converted Into another form
. of energy by a chemical reaction in which it 1s converted into a-
different substance by gelecting the option which designates a
chemlcal reactilon. ’ v
_ : i $ . .. -

* = =

09-Core-22 - * Glven that a specific compound has a great deal of chemical energy
and asked what causes any compound to release 1ts chemilcal EeNergYs,
the student,-applies the concept that the amount of chemlcal energy
, In a particular mass of matter can be changed during a chemical

reaction by-resfonding to that effect.

09-Core~-23 ~ When warned to assume that each of two Jars contailns a dangerous
' g chemlcal, namely Winkler's.solution and“concentrated sulfuric .
“acld, and asked to collect the materials necessary to mix a
‘ certain amount of ohe Intd the other, the student ¢hooses to use
' ' ¢ “saflety glasses to protect hls eyes while mixing the chemlcals by
R - \ .. ..pubtlng om the safety glasses before mixlng the two chemlcals. //
' { - = * - T - - == v L{

:“;‘

57




Given the warning that Winiger's solution and concentrated
sulfurlc acid are two dangérous chemicals that he will be using in
“+the next.chapter and asked to state three things he should do 1f
one of these solutions is spilled on him or on.a classmate, -the
student recalls that when an unknown or a dangerous chemical has
been $pilled on a person, the procedure 1s (1) to rinse the area
with plenty of water; (2) to call the teacher, and (3) if possi-
ble, .to show or tell him what the-chemical was, by g;g&;gg:at least
" two of the three procedures

" 09-Core-24 r

L4

"

" Reminded of the. procedure ubed in hxoursion 18—1 and asked why
after the themlcal system had been assembled 1t would not-1
“the bulbs until -1t had first been charged, the student applies
the concept that - energy must be put into a system before energy
can be obtained from the system by ;g;ggggggg; to that effect..

09-Exc»18-1-1

L 3

When asked to .determine where the zihc goes in a chemlcal system
composed of a zinc stilp, a carbon rod, gnd a KoCr 07 solution in
a beaker, the student generates a procedure for idenZifying what
becomes of the #inc which disappears from the zinc strip- in a
chemlcal cell and modifies or.defends thé, steps of his model to
meet his instructor's objections by independently deslening a

procedure in Excursion 18-2 and defending or modifving 1t.

09-Fxc 18-251

] 1

Given g llist of six energy converslons and.asked to gilve an
example of any four of the specifiled energy converslons, the
student applles the .concept that energy can be oonverted from one
form Into anothepr by stating’ examples of the specified energy

' converuiOn correctly.In at lcast three of the four cases. -

00-Isxe 19-1-1

=T o oo R rrsTRe RS NN

Given a daLa table showlng, the water temporatures before and after
each of four substarices ls dissolved in the water and asked to
state whether the reactlion is endothermic or exothermic, the
student classifles the reaction as endothermic If the temperature
drops and-as exothermic if the tempcrature rlses by so g;g&igg for
each case.

- N : 4

&

09-I'xc 19-2-1

Given that an ionio 0olid is disoolved in water and told the}
changg, 1n water temperature-that oceurs and asked to state the two
procggses 1nvolving energy which occur when g solld 1s dissolved
1 vwatén and to tell which of the two lnvolves -the greater amount
of enerfy, the Stddent applies the congepts that the breaking
apart’ of lons when. n lonlc subsbance «dissolves in water 1s an
“endothermic process; that particlés comblining with the wator
nwlecule‘ 1s an exothermlc processy that if the endothennlc

X 4 “ . ’

-

5y

' 09-Fxc 19-2-2
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. greater gmount of ener'gy

Y AN

. process 1s greater, -the solutior temperature drops ;tand tha{f if -

the exothermlc reaction’ 1s greater, the temperature rises, by
the two processes and identif‘ying which involves the

ad

[ 4

>
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Given three procedures for preparing glassware for keeping fish
. and asked which 1s the best procedure and why the others are not
as syltable, the student applies the concept that washing the

glasaware with tap water and then with distilled water leaves the

fewssst contaminants by selecting that procedure and explainipg
that the other procedures would mean leaving contamination.

10-Core-1

Given.a*: t of the chemicals used in the test for dissolved
oxygen and asked what data he would collect t®determine which of
several. sampMes contains the most dissolved oxygen and how he
would use them to solve the problem, the student applies the-
procedure for determining the relative amounts of oxygen in water
* Samples, comparing the total number of drops of NasS;03 used in
the Winkler test in edch case, by in effect that he would
count the number of drops of NapSo03 added to each sample &nd
compare the counts and that there ls a direct relationship
between the oxygen content of a sample and the amounL of Na28203
required to remove the.color. _

e

10-Core=2

When asked what he needs to know about a named substance to write
an operational definition for 1t, the student recalls that an
operational definition for a substance 1s a statement of how the
substance may be detected by statding that he would need to know
how to detect it.

10-Core-3.

When asked to open his book to Chapters 20 and 21 and to state an
operational definition for dissolved oxygen (Op), the student
applies the concept of an operationdyl definition and the infor-
mat fon that O, 1s detected In a solution by adding Winkler
solutlons #1 and #2 and HoS0n until theforown solld dissolves,
then Naps; 03 solution until the color fades, then drops of' starch
solutlion,. and then NapSp03 solutlon until the sample is clear and
that oxygen ls measured as a functlion of the “amount” of Nap5203
used by regponding with at least a statement about how to detect
dls solved OXygen. .

10-Core-l

*

Hehindedﬁthat when he was >Ludying the ICR's, oxygen (03),
carbon. dioxide (C0,), he was told 1n each case to cap the Jars

and asked why, the student generates the explanation that the lids

are put onto the Jars to lnsure that the variables -- the amounts
of 0, or COp -- are altered only by the reactions :In the fish and
not by pas transferred, Into .or from Lhe water by stating the
effect of the concept !

10-Core-%H

renyer = = ==

Given a description of’ Activitles 20-6 through 20-11, including
the results for Lhe sample used as a contr’ol and asked to glve

Y

-

6o

10-Core-6

A . o



. the term that 1s used to name the samplé whilch serves as the cori-

I3 ' .
» N ¥ >

trol and why, since’there is no change in the procedure used on

that sample, it is necessary to do the reaction again with this
activity, the student &pplies the concept that a control must be .
used with an experiment to rule out effacts specific to the time Ly
of the trial (temperature, length of timg, and so on) as causes

of the results by responding with the term control and stating the |
essence of the concept. ' L

- 4

/

Glven that several’ nonphotosynthesizing organisms are in a closed

- environment longer than 'several other nonphetosynthesizing orga-
nisms and asked which organisms will use more oxygén and releage

more carbon dloxide and to explain hils answer, the student applies
the concept that the longer an organism i1s in contact with a glven

. environment, the more reactants it williuse up for {ts survival .

and the more products will be formed by specifying the sample in
which the oxygen level will be lower and the carbon dloxlde level

"wil? be higher and s statine that until the oxygen supply 1s ex-

hausted or the organism dles, the Oxygen levél will drop and the
carbon dioxide level will rise in a sealed environment in contact.

with living (nonphotosynshesizing) organisms..

i

10-Core-8

&iven that a sample ‘from a solution- ntains-a “spetified dissolved.

gas and asked 1if all of the liquld contains the gas and to -explain

his answer, the student applies the concept that 1f a sample of a

solution contains a specified substance, the rest of the solution

also contalns that substance by- gggpggg;nggaffirmatively and with
the notlon of the rule.

10-Core~9

N

Glven a des cription of a situation in which the number of orga- '
nisms 1is increased and asked what effect the increase in concen-
trdtion will have on the rates of oxygen consumption and carbon
dioxide-production and why, the student applies tpe concept that «
an increase 1in the concentration of organisms, like an increase '
in any other reactant, increases the rates at which the reactants
of a reaction are used and the products are produced by gtating
that the jrat‘lncrease and the notion of the cencept.

—
R

IlO-Core-lO

L

Glven that the fisiin Chapter 21 are subjected only to slow

changes 1in the .temperature «of the water.in which they are kept .
and asked to explain why, the student generates the concept that: -
fish are sensitive to sudden temperature changes by gggpgngggg .
that a sudden change in temperature will be harmful to the fish

and may cause their death. e

10-Core-111

5

(iven the water temperature of a lake iIn spring and in sumnmn'and
asked ‘what effect this change in temperature would have on how
often a cold-blooded animal would need to.surface for air and to -

. T “i-'}
Ld : .
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explain his answer, the student applies the rule that reaction
rates vary wlth temperature by predictine that the animal would
have to breathe more often in warmer water and gtatlog the effect
of the rule. .

3 y 1

b

Glven a 1list of four reactions and’an "all of the above are
correct" option and asked to select evidences that chemical reac-
‘tions- take place in 1living things, the student classiffes the
following as evidences that chemlcal reactions occur in living -

. things: (1) some materials .(reactants) are used up, (2) new
materials (products) are formed, (3) concentration$ are altered,

- (4) ‘temperatuwres of 1living things alter the rate of new material
formation, and ¢5) stomach acid i1s neutralized in definite
quantities, as are other acids, by selecting all four of the
evidencej that occur in the check or the option "all of the above
are correct." :

10-Core-12

.. — S
Glven that a sample of the same product has been collected from a
living and a nonliving system and asked to agree or diSagree with
the statement that the products can be distingulshed arnd why, the
‘student gpplies the concept that a chemical substance 1s the same

whether 1t 1s produced by a living or a nonliving system by
with the position that samples from Living and non-

living systems can be distlnguished and statinge the concept as the

reason.

10-Cote~13

Given a report that a specified motor runs because of & chemical _

reaction between a specified fuel and oxygen and asked; based on
his knowledge of reactants in chemical reactions, to predict what
should happen to the amount of fuel 1n the tank as the reaction
takes place and why. this happens, the student® applles the concept
. that the reactants are consumed during a chemical reaction by
that the. amount "of fuel should decrease because the
reactants. are belng consumed. -

lO-Core—IM

-

LN
Y

K\

Glveh a reaction from Chapter 20~ori21 and a statement of .fhe
position that a given amount of a specifiedp reactant can react at
different times with different amounts of another reactant and
asked 1f he agrees or disagrees with the position.and why, the
‘student applies the concept that when chemicals react, they do
in definlte numbers (ratios) and whén all the particles hav

reacted, the reaction stops by stgblpg that he disagrees with the'

position and the essence of the rule.

/ g

iO~Core—15

i

e
1

-Given that the oxygen (0p) level goes down 1n water containing
ICR's and- asked what.evidence he has to declde between’ the state-

ments (1) that fish absorb and store 02 and (2) that the absorbed

¥ .' . )
. b . X 1 . .
o i 63

¥
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0, 1s involved in a reagtion in the fish, the student applies the

concept that in a chemical reaction, the particles are recombined

in different ways by g¢lilng the decrease in the amount of uncom-
bined O, and the productionyof CO, (a combination of O and C) -as
evidence of a chemi¢al reaction and that if the fish '
simply absorbed the oxygen, there would be-a lowered oxygen: IeVel

" but the carbon dioxide level would, remaln unchanged

10-Core-17

(iven five stdtementé to the effect elther that the conclusions

which can be drawn from the ICR activitiles prove something or that
they suggest something about sclentific models and asked to select
the best statement, the student applles the concept that the A

- results of" scientific activities suggest or support conclusions

or models, but they do not prove them, by gelecting the entry
which implies support for a model )

10-Core-18

>

Given the fact that the temperature of the human body doesn't
drop, even on very cold dayss and asked what the source of heat is
in ‘the human body, the student generates the concept that chemical
reactions occur within the body that release heat and keep the .
human body temperature constant by gggpggg;gg to that effect

"10-Exe 21-1-1

: *

 Given a description of a situation in which differing alr samples
. are stored in contalners and asked how he would go about ‘deter-

mining which ¢ontalner has the most oxygen, the student applies
the concept that gliven a fixed reaction rate, the "duration of a
reactlion 1s’ proportiondl to the -amount oft the reactants present -
by responding to the effect that he would invert each contalner
over a burning object and find the.amount of time it took for' the
flame to.go out and the longer 1t took the more oxypen in the
contalner. , . :

10-Exc 21-2-1

ol N N

Given a palr of 1abeled axes and data about depths of water,
variations in dissolved oxygen, and oxygen levels (in mg/1) ‘needed ”
for speclfied fish to survive and asked the lowest levels at which
each specles of fish could ‘be found in the lake, the 'student
applies the processes of graphing data and interpreting a graph

by plotting the points, drawlng a smooth line of best fit, and ;

the lowest levels at which each species of fish could
exist, correctly fj! two of the three glven species )

—

-
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Given five glucose solutions whose ddfferent concentrations are
indicated by thelr different colors after. ‘being tested with -
Benedict's solution and asked to place these in order of concen—
‘tration from lowest to highest concentration, the student
1dentifies the relative concent¥itions of the glucose solutions.
as the lightest having the lowest concentration and the darkest
" having the highest concentration by ordeping- the five solutions
-from ‘the lightest ta the darkast color intensity R4

'r‘.'

<

-

Given the directions to get four samples of different concentra- -

tions of glucose solution and to -test them according to the
procedure in Activities 22-12 .through 22-14 and asked to ‘order

the glucose content of the samples from the lowest to the highest
the student manipulates the. four samples, Benedig¢t's solution, and
a hot water bath by ordering the solutions by concentration of

" glucose from the weakest and lightest in color to the strongest
and darkest in color.

" 11-Core-2

" “Given that'carbon dloxide is produced by a specified organism

using the oxygen in the ,air and a list of possible gources of the’
~carbon and asked to select fyom the list the source of the carbon,
‘the student applies the concept that elements are not created,
destroyed, or synthesized in chemical reactions, but are present
-in the reactants, and that food 1is a reactant for living things
by gglggg;gg the option to the effect that the carbon 1s taken in

- in foods : A

' 11-Gore-3

Given the ratio of the size of the sample to the source and a
dlagram showing the number of individuals in a sample and asked
how many individuals are in the source, the student applies the |
assumption that the number of individuals in the source 1is to the
number of individuals in the sample as the size of the source is
to the slze ofvthe sample by reporting the product of the number
of individuals in the-sample and the reciprocal of the ratio.

11~Core-4

-

‘Given thaE%geast and glucose react faster after grinding thin

before grix ing even though the grinding kills the yeast and asked.

‘to explain why, the student generates an explanation to. the effect
that grinding frees the catalyst and allows the glucose to come™
into contact with it more easily by stating the effect of that
explanation

—

11-Core-5

Civen that an organism grows and multiplies as‘it‘reacts and asked
if the mass of the reactants 1s equal to the mass of the products
and to explain his answer, the student applies the concept’ that

the total mass in a reaction 1s constant and 1if the mass of living

/7

6 ¢

’ll—Core—6'




' matter increases, the fMass of thévnonliviﬁg matter decreases by,
respending affirmatively and tq-the effect that. the total mass is
constant and that some of the g}ucose increases the mass qf the
yeasts. ' \

; SR ; . ; .
11-Core-7 = - Glven'that a specific reaction needs a catalyst added to it when
S .t 1t occurs in a test tube, but not when it occurs in a living :
- organism,and asked to explain the difference, the student applies -
the concept that living organisms supply their own catalysts to

reactions by so gtating.-

o 11-Core-8 « Glven that a reaction takes place in his body at a much lower _
o temperature than outsdde of his body and asked to explain, the « ™
student applies the concepts that he, like gll living things, A
contalns catalysts and that catalysts allow high reaction rates .
.at lower temperatures than are otherwise possible by s zgggigg:the
essence of those concepts :

e * = *‘ ; v

11-Core-9 Given that a specified reaction occurs in a living organism using
,- . catalysts produced by the arganism and the"claim that the catalyst

o will not function outside of the organism and asked 1if he dgrees.
_ . or disagrees and why, the student applies the concept that a
e “ catalyst which functions in a reactiom within an organism will
' also function outside the organism if the catalyst and all the

.reactants are present by ggggigg that he disagrees and the/effect
of the concept.. 5 . 7

. £

)

/ : : )
. 11-Core-10 / ~ When asked if he contains catalysts and to give evidenceffor his
; answer, the student classifies himself as contalning cafjalysts
and as evidence of hils answer that chemical reactions tpke place
at body temperature at faster rates than are possible without
catalysts by stating that he contains catalysts and ¢iting the
appropriate evidence( j ‘ : |

7
L ) . -
L

11-Core-11 *  {hen asked to list three variables which alter the ﬁatefof-a.' - \
' ~ reaction in living things, the ,student classifies temperature,
.. ; concentration, and .catalysts as alteéring the rateg of reactions
‘ 1dn living things by listipg. those, - : '

Y i . . . , K /

i , . | _ B
11-Core-12 . - Given that several living and nonliving chemlcal ‘systems are
| stored with all the materials necessary to’reproduce themselves

v -and asked how many systems -- fewer, the same number, or more —-
" will be present at_ a later time and to explain his answer, the
student applies the concept that living c¢hemical systems repro-
- duce' themselves, whereas nonliving ones do not by gselegting the




responses which ihdicate\that the same nuper of nonliving systems
wlll be present and more/living systems will be‘present after
storagé and g&g&;gg:the essence of the rule .

o
'

By

gilven a quotation from an individual who has read Chapters 22 and
23 where the text warns against heating a 11ving material contain-
ing a catalyst which 1is “concerned. in the reaction, including the
statement that’the reaction rate could have beeh :increased by
heating, and asked if he agrees or disagrees and why, the student
applies the concept that most catalysts of living materials are .

" destroyed by heat by gggggggg;gg,and =;g§;gg:the essence of the

concept .«

\B

-

|4

N1-Core-13

Given*a list of physical and chemical reactions,which includes
burning of a materlal, and asked to select the chemical reaction
involving oxygen as a reactant, the student classifles burning as
a reaction involving oxygen as a reactant by e;egt;gg the reac-
tion which mentions burning. . p

"11-Core-14 -

)
<
4,

B

When asked to state a definition for kilocalowié in terms of .
water, 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 1 liter) of water 1°C by so-stating.

—=

L 4

11—Core-15;

", When asked to state a definition for calorie in terms of water, .
" the student recalls the definition that a calorle 1s the.amount of
heat needed to .increase the temperature of 1 gram (i mL) of water

' 1°C by so resporiding.

11-Core-16

e

Given a computation of the amount of change in the heat energy of
a- Specified amount of water. In grams, .resulting from a given

' change- 1n temperature in °T, ‘and flve entries which purport” to be .
answers to the computatlon, invelving.different. units one of
~whtch: 1is ecalories, and asked which answer uses the correct unlt |,
.of heat for the problem, the student.¢ éé§ 1fies the calorle as: the
unit used to express heat when the measurements are made in grams
and OC by =g;g=;;gg:the response uslng that term.

11-Core-17

Ll . ’ . : y;

- leen access to a speclfied quantlty of water, a graduatedgecylin-
-'der a thermometer, and an alcohol burtier and a stand and asked to
find the change in heat energy that redulfs when a sample of
water 1s heated for a specified time period, the student applies
the formula for measurlng the change 1ln heat energy of the sample
- (AT x grams of water = cdlories), carrylng out the instructions

by

] N
11-Core-18 %

glven, by peportlng the temperatures of the water before and after:



¢ .

heating and by . Qa;gglggggg:the calories of heat energy exchanged
to withirt +10% of the correct .value indicated by the measurements
he takes. .

11-Core-19

.Given the name and the symbol of a variable and asked what he
"would measuxg 1if he were asked to measure 4 variable, the student
classifies theéheasurement of 4 variable as the measurement of a

: .change in the Variable by 80 §§Q;ggg;

"

11-Core-20

Given-an initial and & final temperature of a'maSS'of.water‘and

. asked to find the amouht of heat energy required for the tempera-

ture change, the student:applles the formula (grams-of water x.
AT = calories) for calculating the amount of heat involved in

.« changlng the temperature of water by computing the quantity of .
_heat as the product of the appropriate quantities to within +5%

.. 11-Core-21

GiVen a list of varlables related tg the cola-can calorimeter '
used in Chapter 24 and asked to identify which of the variables
listed are important to the experimental results but are ignored,
the student applies the concepts that a’‘¢alorimeter measSures the
amount -of heat released by a reaction andithat yariables which
affect the amount of heat captured by the celorimeter are-impor-

tant by. se;ect;gg both sources of heat loss listed in the o _l

question.

']

11-Core-22

¥

Given a list of five variables including ‘the amount of’ matter,
the duration of the heating, and the amount of ‘heat supplied per

. -time unit, and asked to select ‘the variables which determine the

amount of- temperature change in an object being heated, the

student classifies the amount of matter, the duration of heating,
and the amount of heat supplied per tlime unit as the variables

affecting the amount of temperature change of an object belng
heated by selectling only those. . .

I'

11-Core-23

i PO
o7 E

Glven that humans take in chemical energy arqg. asked to list ‘three
energy forms into which the body converts the, chemical energy of
food, the student classifies chemical energy -as being converted
into electrical, mechanical, chemical energy of other.compounds,

-or heat energy in the body by Listing any’ two ‘of the. forms of

energy into which the body converts chemical energy.

ll—Core—2M

LS

Glven that a specific compound has a great deal of chemlcal

énergy stored in it and asked when 1t would release its chemical

energy and what would happen to 1its particles, the student applies

"the concepts that the amount of chemical energy in a-compound
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- cbangés durlng a cnemical reaction and that inéglreaction the v : )

particles of the reactants are recombined by . to that ‘ !
effect. ) , y . . ~ ¢ - '
When asked in 'what form energy is stored in a specific food thg :Fw 11-Core-25 -
student classifies chemical: energy as thé form 1in which energy is N
stored in food by so responding. . o - ’
P = t ) L) » ) 3
" When asked 1f humans are HCR's (human chemical reactors) and 1f o_ "11~Core-26

" so, to name three reactants and three products or 1f not, to sState

.

-

reaptors -thelr input of oxygen, food, water, and so forth &s -
reactants, and.their output of perspiration, urine, heat, carbon
dioxide, and solld wastes as products by ==§Qggg;gg:affirmq£ively
and ggg;gg those reactants and products although some of th 8

their energy source, the student classifies hilmans as chemical -

products or reactants named may be replaced by sultable sy ti- ’
tutes.
When asked why glucose and yeast are included ih a specified 11-Efe p2-1-1

’recipe the student applies the concept that the yeast-glucose

reaction causes dough to rise as a result of the formation of

carbon dioxide by responding to the effect that glucose 1s used

by yeast 1n forming carbon dioxide the bubbles of which make thé . . N
dough rise. o o L e

. . _ .

¢+

- Glven that a substance is belng tested with starch and iodine . 11-Exc 23-l—l

solutions to determine if that substance is a eatalyst which will

break down st nd ‘asked what he expects to observe if the’ )

substance 1s a lyst, the student applies the. primciple that a,

.chemigal indlcator is affected only by the presence of a specific

substance and ceascs to.be affected when the substance .1s removed : S
and the fact that lodine "1s an -indlcator which. is blue-black 1n "

the presence of starch by gggpggg;gg that he: would expect to see. _
the bluc-black color fad?\\ , . _ o v
Glven a specifiod mass of water 1ts lnitlal temperature and 4 ‘ 11-Exc 24-1-1

- lowér final temperature and asked how many calorles of heat ‘the L _ 7
water has lost, the student applies the principle that the number .

* of calories lost by water equals the mass of the water in grams

times the temperature-change. in °C by responding with the correct

answer determined by .Fhat - formula. /e ' _": N

e i - - N - . < . - - -
v H

(iven a specified nunber of Calories (kllogalorles) and asked how 11-Exe 2U-1-2
many grams of water could be ralsed 1°C by that™many Calories, e
the student applles the concepts that a Calorie (kilocalorie) 1s o o

. | e

O 3

K
2
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B ’

I equal to 1,000 calories and that one calorie raises the tempera- |
. - ture” of one gram of water by 1°G by reporting the nurber of grams
' of water as 1, 000 times. the number of Calories. y
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* Glven any flve of the sixteen assumptions of the particle model -
for matter and a selection of ten activities fromf Probing the
Natural World/2, one ‘or more of which are related to éach glven’
. assumption, and asked to match each activity with the assumption
of the model to which it is most closely related, the ‘student

“classifies each activity listed from the text as being most tlose-

1y related to that assumption in the particle model which it was
used 'to develep, test, or illustrate an application of by

each activity with the assumption of the model related to it,

- correctly for at least elght of the ten actlvitles glven.

-

' .




