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Individualized Teacher Preparation (ITP) program. The manual contains
a composite list of selected measurablé objectives of Level III of
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include two or three chapters and the related excursicns cr
resources. within(ghch unit} the ctjectives based c¢cn the core and the
remedial excursions”of the' ptudent materials are listed in the order

" 0of their development in thel student materials. fThese are followed by
the objectives for the general and enrichment excur51cns or the
resource oktjectives. (Authcr/HM) . ' '
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FOREWORD o

-

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

phy of evaluation with that.of ifstruction. Thisis particularly true when individual-
ization is the key element in the educational approach. Yet, as important as it is to

achieve this match, the task is by no means simple for the teacher. In fact, without
specific resource materials to help him, he is apt to find the task ovcrwhclmmt, For .
this reason, 1SCS 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 thelr assessment of students’ progress to the needs of all their students.

’ /

The two madules concerned with evaluation, Individualizing Objective Testing and.
Evalyating and Reporting Progress, can be used by small groups of teachers in in-
service settings or by individual teachers in a local school enyironment. Hopefully,
they will do more than give each teacher an overview of individualized evaluation.
These ITP modules suggest key strategies for achieving both subjective and objective
evaluation of each student’s progress. And to make it casier for teachers to put such
strategies into practice, 1SCS has produced the associated booklets entitled Perforim-
ance Objectives, Performance Assessment Resources, and Performance Checks. Using
these materials, the teacher can objectively assess the student’s mastery of the proc-
esses, skills, and subject matter of the ISCS program. And the teacher can obtain, .
at the moment when*they are needed, specific suggestions for rcmcdymg the stu-
dent’s |dcntnhcd deficiencics.

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

. The Co-Directors _
L - Ce Intermediate Science Curriculum Study
- ’ ' - Rm415. W.H. Johnston Bunldmg
' ' ' 415 North Monroe Street
~Tallahassee, Elorida 32301

N




THE ISCSINDIVIDUALIZEDTESTlNG'SYSTEM ’ _ S R

The 1SCS individualized testing eystem tor each level of lSCS is composed of four _ - t
~ major subdivisions: : '

I. The ITP modules Lvaluatmg and Reporting Progress and Indlwduallzmg
Objective Testing,’ : . _
2. Performance Ob]ectives' o - .
3. Performance Checks in three alternate forms, and ' T
4, Perjormance Asse.ssment Res(mrce )
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 [ndividualizing Objective
Testing describes more specifically those ISCS evaluation materials which hav% ob-
jective criteria  the performance objectives;, checks, and resources - and it presents
practical suggestions for their use. These two modules should be Lonsmcred pre-
requisite to successful use of the other ISCS evaluation materials.

Each of the Performance Objectives booklets ¢ontains a composite list of sélected
measurable objectives considered important to, a given level of the ISCS program. _i'
However,, many of the long-range goals and aims that are at the heart of the ISCS
program (Io not lend themselves to being expressed.as measurable pcrfo'rmamc ob-
jectives. Thiis. these booklets should not be construed as being all- mclusivé anthol-
ogics of all the possible Iearning outcomes of ISCS.

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

! Ihc Performance Assessment Resources booklet is a teacher’s h.mdbook to be used .
“in ideitifying the appropriate pcrformamc Lhccks with which 'to evaluate euLh stu-
dent. ‘The booklet also indicates how to sct up testing situations, corre [l resSponses,
and give remedial help. ' :

,f‘: : ¢ 6 . . R . v v,
Q . ’ ) * :,“7"\5 . ’ ¥ . , . . N Ty
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NOTES JOTHE READER

- C .
ThlS book is a catalog of the lSCS objectives for Level III. lt is pnmanly a reference

book forpersons responsible fQr examining curricula and determining if this program
is likely to meet their school 'sy.stem s objectives and needs. As a reference book, it -

will also be useful to those teachers who wish to write addmonal objectives or per-- .-
formance checks : : : :

Each ObjeCthC is written in the formal style described in Excursion' 2-1 of the mod- .
ule Individualizing Objective Testing. As noted in Chapter 1 of that module,-each
ISCS objective focuses on a 9pecmc directly measurable student action. The objec-
tives are, in effect,. operatlonal definitions of students’ abilities; that is, they are
9tatements of how to dctect and measure what students can do. - :

As you might expect, ISCS has other important goals and aims that are not listed in

this book. They are missing because they arce generally not directly measurable, given
the practical confines of time and. the state of the art of performance testing and
measurement. In many cases, their 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 i in the module Ranonale for lndmdualzzan(m

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 stdted in the module /ndividualizing Objective Testing, the key to
the successful use of this catalog, the related books of Performance Assessment Re-
sources, and the various Performance Checks is selectivity. This catalog of objectives
was not designed so that a specific student or group of students would achieve a fixed

. - :percentage of them, Probably no one school system and certainly no one teacher will

find all of the objectives in this book appropriate. As with a mail ordgmatalog, one
must pick and choose auordmg to his needs.

“The obgectlves listed in this. book are divided into texts whigh are subdivided mto ) |

units. The relationships among texts, the units, and the chapters of Probing the Nat-
wral World/3 are shown int Table 1. "Most units include two or three chapters and the
related excursions or resources. You will recall that the number preceding the
hyphen in the identification numbers for excursions indicates the chapters to which
the excursion is related. Within each unit, the objectives based on the core and the
remedial-excursions of the student matetials are listed first and roughly in the order
of their development in the student materials. These are followed by the objectives
for the general and enrichment excursions or the resource objectives. '
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, - LEVELIll o T L
TEXT =~ | UNIT | CHAPTERS |
‘Environmental Science (ES) I [land2 . ]
' o 2 [3thrus :
. 3 [6thru8 '
Well-Being (WB) - | S I D
‘ : 2 |2and 3 '
. - 3 |4thruo .
Why You're You (WYY) - ] I thru 3 S _ ' 5
- B 2 |l4adSs 3
3 (6and?7 i ) N
Investigating. Variation (1V) I [land 2
N Y 2 | 3thrus ' T
In Orbit (10) I land 2
’ 2 |3and 4
3 |Sthru7,
What's Up? (WU) 1 | land 2 - .
2 "[3and 4 L
: : _ _ 3 |Sthru7
Winds and Weather (WW) I [ land 2 - .
’ IR ' 2 [3and 4 B
* 3 |Sthru7 . '
Crusty Problems (CP) I b ‘
202
3 |3
L e 4 |4

Table |

The three types of go}lc numlicrs used to identify the objectives in this book and
“the mqff;}'%als which correspond to cach of the objectives in the Performance Checks
Pyt Y. . e
and Pérfgmnance Assessment Resources booklets are shown in Figurg | below. -
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Given two maps shdwing patterns of the spread of disease‘s in "the- Middle Ages and

7" today and asked to explain why diseases now tend to break out in many different

locations at the same time, whereas in the Middle Ages disease seemed to spread
slowly outward from a central point, the student applies the concept that disedses

are caused by germs which may be’ carried by people, ammals or Objetts fyom one '

place to another by statmg an explanation which includes the idea that because
there is much more rapnd and frequent movement of people,.animals, and objects
over long distances now than in tlie Mnddle Agcs dlsedses can now spread more
rapidly. :

e

ES
~ 01-Core-1

RS W

Given a map of an area and the dates that an epidemic ﬁrst reached cities in that
arca and asked to chart the movement of the epidemic by sketuhmglmes of best
fit on the map for cach of the dates given, the student applies the procedure for’
drawing lines of best fit by drawmg smooth lines mdu,ﬂﬁg—hosu areas affected at
the samu time.

<

', 01-Core-2

When asked whether a discase which spicads fromone person to another would be
likely to spread more rapidly in a large city or-in a rural area and to explain why,
the student applies the concept that communicable diseases are likely to spread

~ more rapldly v in densely populated areasydby stating that the (qsease would be likely

to spread more rapidly in a city than in a rural arca'and the essenge of the concept.

Es .

. 0_1-Core-%/ |

..)

" When asked whether an epidemic of a disease like the Black Death LOll]d.pOSSibly‘

occur today.and to explain his answer, the student appﬂ0s the concept that the
crowded and unsanitary living conditions which encourage the spread of disease do
exist today by stﬁatmg._t_hat an epidemic could occur and the essence of thc cong

ST E}
+ 01-Core-

& b
e

’ W'hcn asked to list two' or more conditions which would favor the spread of an

“pldcmu throughout an.area, the student gecalls that epidemics are favored by the

misuse of the environment by llstmg the notion of at least two of the following: (1)

overcrowded living conditions, (2) unsanitary living conditions, (3) improper dis-

. posal of gurbagci (4) improper digposal of sewage, and (5) infestation of rats and,,

other vermin. _ X

LR

N

- ES
01-Core5

Given a situation in which a doctor’is hired to assist the government of a country in
reducing the spread of disease and a list of possible government projects to that end

ahd asked to select the project that is bikely to reduce the amount pf disease most.

. wquickly and to explain why, the student applies the concept that the spread of

LOlltdglOllS disease is usually encouraged by the prcv.:lcme of overcrowded and un-

ES
01-Core-6

sanitary living conditions by sclc;thlg the course of autlon wlmh involves eliminating

those problems and s tatn]g the essence of the concept..

1y

o ‘. ’
L, -

When - asked to define components in rugard to systems, the student recalls that the

compongnts of a system are the things (objects or kinds of matter) that influence -

“each other within a system by esgondmg to that etfect. -

- ES
01-Core-7

'y

" . . . f 1



Given J'system and asked to list three of its components, the student applies the
01-Core-8 concept thdt a component is an object (or substance)-which affects,pther parts-of a -
) . bystcm by. listing three things in ['agreement with that concept *
ES : When asked to define system, the student recalls that a system is a set of objects
01-Core-9. that influence each other by-stating the effect of that definition.
ES » Giverl a labeled diagram of a system which'showg the input- and out_pLit of a specified
"01-Core-10 component of the system and asked to list thrge labeled components of the system;
. ' “the student applies the concept that a component is any object which is part of a '
_system, including the matter input to and output fromd specified component ofthc
;~ system, by | 1stmg any three components of the system. '
ES When asked to explain why the output of*organisms does'ﬁot seem to accumulate,
01-Core-11 the Student applies the concept that the output of an organism is usually input for
o other organisms by stating an explanation that includes that nogjon.
. " ’ .
“ES . Given a description of a component of a system and a list of possible input and
~ - 01-Core-12 output of this component and asked to sclect from the list two things which are
’ " input to the component and two things wh_ich are output, the student applies the
concept that those things which the'component removes from its surroundings are /.
the input to a component and those things which it adds to its surroundings are the
output of a component by selecting two things which are input and two which are
output of the component. . -
ES Given that the term producer is often used to describe certain living things and
01-Core-13 asked to define the term producer, the student recalls that a producer is a living
- - thing which is able to use energy directly from the sun to produce chcmuals dnd
thus store the energy in its body by onndmg to that effect. % :
- g T {
ES Given an illustration of and a sentence dcsmbmg two consumers and asked to state
01-Core-14 the biological definition of the tefm consumer; the student recalls the definition
- ~ that a consumer is an organism which cannot get the energy it needs directly from
the sun but must get its energy cither by cating pldnts or by cating other animals by -
stating the cffect of the definition. -
ES - When asked to state the biological meaning of the term decomposer, the student -
01-Core-15 recalls the definition that a decomposer is an organism.which produces chemical
and physical changes in the waste materials and-dead bodies of plants and animals
and as a result these waste materials can be used by living plants by s'tating the
effect of the definition. '
- — -~ :
ES Given an illustration of an ccosystemy and descriptions of some of its components ‘
and asked to name the producers, consumers, and decomposers, the student

.
¢

ES

'01-Core-16

classifies as a producer a living thing that can use energy directly from the sun and
storc lt/us chemical engrgy, as a consumer a lwmg tlng that depends on other

o
o

o . Al .
s . . . : B \'1 1
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living things for energy, and as a décomposer an organism that chemically changes .
waste materials and dead orz,‘unsmx mto produax tlmt can be used by plants byso

s

naming each orzﬁamsm o . T

Given a dcerlptnon of a sltuatron in which one person has a small-but detrimental
effect on his surroumlmgs and axkcd to explain why governments sometimes pass
Taws making these small actions illegal. the student applics the concept that although
~the effecet of the actions of a single person may be unimportant, the combined )
actions of many people may produce eftects that are disastrous.to the surroundings
by stating an explanation that includes the ideg that a government passes. laws (o
deter T Iarg.u numbers of individuals from performing individual dLliOl]\ which would
have o serrous cumulative dlut on the surroumlmp ~ > : oo

. ES
01-Core-17

Given a description of-an object and its surroundings and told that the object will

hot influence its surroundings and asked whether it is trde that the object will not .
mfluence its surrouidingg and to cxplain the reason for his answer, the student

apphcs the concept thut any object mﬂucnus it surroundings if it takes somuthmz_
from them. adds something to them., or just occupies space by r_sp_glulllhlwgutlvcl‘y

n -

and with the essence of the concept. : : .

- : . ’

) ‘ ES
01-Core-18

e
s - i - -
g

' Given K list of four situations in which one thing influences another and asked 1o
indicate for cach of the influences whether it is a direct or ah indirect influenceon .
* living organism specified. the student classifies an influence as direct it one, .

fhg physically acts on the other and as indirect if the influencd is producid
through a change-in the surrdundings by writing direct or indirect tor cach situation -
correctly in at least three of the four situations. _ ) ..

, : . R :

s

1

Given.a diagram of a systun mmL(o be balahced and askm d to predict what would

Impan it a (|L‘|I|)L‘rdlk. leng.u were made in one oI tlu u)mponcnts or if “]LI'L were
the concept tlmt plmluum. a chahge in one pdrt of a SYh\]LI]] nmy prmluw lengus
in other parts of the system by stating a prediction tll.ut implies the essence of the :

foncept. . r e : ‘ .

~ES

01-Core-20
!
¢

k] —_

Given a deseription of a proposal which would upset the environmental input-output
bidance and asked to state at leagt two ways in which the environment would be
caffected by pollution if that proposal were to be carried out. the student applm the
concept dhat if the environmental input-output balance of a subsystem is lengul
the whole system can be drastically upset by chdutmg at least two of the following:
(1) damage to the Im)d and water sourcds oY fish, wildlife, and humans, (2) damage
to the breeding g.mumls of fish and wildhife, and (3) the I()ss ol an arca of natural

beauty. _ o
. B

ES
01-Core-21

Py - -
¥

A |

Given a statement to the ¢ffect that the average person in an industrial nation puts a

far greater strain on the environment than does a persosn in a nonindustrial nation

< and asked to explain why. the student generates an explanation based on th&co
- cepts tlm.t the input and output of all organisms affect the environment and tha

‘." ‘ ‘ ]2

ES
01 -Core_-22

Y
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. ' dvcrdge person- m an mdustnal nation has greater input from and‘output to the en-
: s vironnfent than does a persan in a' nonmdustrwl nation. by stdtmg the effect of those -
. ) Léncepts L L ST ! S )
’ © . . ; ’ F » N - .
o : ~ v : ‘
< -ES ) (nven “alist dcsmbmg several orgrisms involved in various activitics and-asked
o _(_f1-Core-23 which will likely affect the enwronment the student applies the principle that-an
) R -organism by its very existence affects the environment by t by taking thmg,s out of it'and
Ve et ’ dd;lmg.o.thcr things to jt by selectipg the optl,on ‘all-of the above.” _ ) o
= | § » N > i - i »~
. ES. S Gjven an illysteation’and a dcsumlnou of an ccosystc’m and asked todescribe the .

' 01Core-24 ¢

-

input and output of gases'in " that &’Losystcm the student applies the consept that’

green plants takc mrbon djoxjde and same-oxygen from the air and’'release large -

quantities of oxygen into thter whteas ammals take-oxygen Jrom the ait and. ; -
release L‘lrbou‘,dloxldc into it by statm&, thc,gascous m‘put and output OI the LOlll‘ C. -
poncnts in agreement with the LOl]LCPt above. © ] or o

v ’ e .. ‘r : ')

L2 - ~ .

v

. $H1-Core-25.

.\

When asked to list three output products fram the human bod.y and twa things L
which are input tgghe human body. the student applies thé concepts that output is.
something prodaged by a cqmponent 8f a system and inphtis somcthmg taken in or
used by the component by Ilstm;, as output three of the 1ollawmg. irine, solid
waste, carbon dioxide. and heat. and as input, two of tflp folowing? oxygen, food.
a‘nd water. _ 1 A :
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01-Core-26
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Given a system in balance gnd asked what would happen if one part of the system

wgre-altered in some way, the student applies the concept that altering a component -«

-of"a system which is in balance may produce leng,cs in the other components of the

s.ystcm by rcg_ondnulto that- C”CL[

o

ES:
01-Core-27

" receiving

Given amplc opportunity to work wnth materials on a laboratory activity of more
than one day s duration and asked to observe the Llcanup period at the appropriate
time, thz student chooses to close the laboratory activity period promptly upon

notification of the time by immediately ceasing the laboratory ‘|Lt|v1ty
returning materials in ‘'usable, clean condition to storage places, and parti up‘ltmg in

work arca cleanup, on at least three scpafdtc oceasions whcn bc’}ng observed by the
tc‘uhcr without hls“knowlcdgc ~ . .

- N
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ES
01-Core-28

When asked to work in'the laboratory with fellow students. the student chooses to .

cooperate with fellow students in the laboratory by being polite, waiting ; his turn,
being orderly when moving about? and obg rving the I'lL..ht of his lewu ites to work
without bting unnecessarily disturbed, when observed without hlx'knowkdgc by thL
tcddlcr or another designated pcrson on at least thrce occasions. . - . ‘ “

P .l : : T - v 0 - = "

01-Core-29 .

*When asked to work with the equipmeht and fext materials of the 1SCS course, fhe

—— ™ > T r
e

student chooses to show personal rcsponsmllity for returning laboratory equipnrent

no Iom.,cr needed to the proper storage phws during the activity period by rcturmnb

: smh cqummcnt dnd materials to thc dcsnymtul stomgu placc’t; on at least thrce '
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occasions wheneobserved by the teacher or another designated observer without his
knowledge of beiig checked. : <

When asked quutlons in the textbook r the student chooses to write in his Rec ura’

" Book his gnswers to 90% or morg of the questions in his tektbook by ¢xhibiting thc
‘written responsgs when the teacher spot LhCLkS to determine if he is doing so.

kS

. ES
01-Core-30

A

rl

When wor’king independently in the laboratory, tiestudent gjl(g)vsc_s to show proper
care and use of [SCS laboratory materials by using the materials only for their in-

tended purpose or by requesting perniission to do other specific experiments with -
them, wheil being obscerved without his knowlédge by the teacher or another desig-
nate person on three or morc occasions.

—

"ES
01-Core-31

hd b

Given a p artially |.ll)L|L‘Ll g,rul and a data table .md asked to put scales on the axes, to

plot the datd on the grid. and to draw #ine of best fit, the student appllcs the pro-
cedure for graphing data which includes numbering the axes so that “cach interval’
represents the .samc'nh.mg,c in the variable and so that the range of the data includes
at’ least one-halt of the scale, plotting the datawon the grid. and drawing a line of best
fit by uonslruumb a graph on*which the points are plotted to within +0.2 nuuor
scale units and on which the line of best fit is 4 smooth curve.

.« -

ES
01-Exc 1-1-1

Given an equation for a reactjon in which the products contain elements not prcsull
in the original reactants and asked it the reaction is possible and to explain his an-
swer, the student ‘lpphu the rule that in ordinary reactions, elements in the products
are not diffegent frony those in the reactynts by rcspomhn;, nepatively and to the

effect that the reaction could not oceur because there are-elements in the products
. \ _

that are diffegent from those in the reactants. N

ES
01-Exc 2-1-1

L

Given a pictorial chemical L‘(]ll.lll()n and a list of terms from the I1SCS parmlc model
and asked to select from the equation those symbols which are examples of the
terms.in the list, the student classifies those symbols indicating only one kind of
atom as representing elemdnts, those symbols madg, up of more thancone kind of
atom as compounds. the symbols of the starting substancgs in a chemical reaction as
reactants, and the symbols of the mw substances formed in a chemical reactionsas .
products hy selecting a symbol or group of symbolsfrom the eqtiation as |lluslr.ll|vc
of cach of the above nnlmns

v

| ES
01-Exc 2-1-2

[V . PN

Given the equation for a re action and a list of four purportcd ways to increase the
rate of the reaction and asked to-select from the list the method that will not °
increase the rate of reaction, the stmgnl applies the concept that the rate _0! a re-

action may berinereased by increasin@the temperaturg of the reactants, by increasing

the concentration of one or m(m of the ruaa tants, or by adding a catalyst by
sclcntmb any statement lhat appdars wlmh does not include one of the methods,
&I)()VL.. . . - . . ‘
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01-Exc 2-1-3
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ES
01-Exc 2-1-4

e

.o f 7. :
Given that burning is a chemical reaction of a material with oxygen and asked to

“explain why a specified substance must be heated before’it will-begin to burn in air,

the student applies the concept that energy is often required to®reak up combina-
tions of atoms sp that a chemical change can occur by stating the effect of tl}at
concept. [ . . .

-
L
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ES
01-Exc 215

4

Given a list of terms from the 1SCS particle model and their definitions and asked to.
match the terms with their definitions, the student recalls that an element is'a sub-
stance made up of only one kind of atom, that a compound is a substance made up
of two or more different kinds of atoms, that a product is a new substance produced
during a chemical reaction, that a reactant is a starting substance in a chemical re-
action, that an ion is a particle with either an-excess positive or an excess negafive
charge, and that a molecule is a particle containing equal numbers of positive and
negative charge by matching terms and their definitions as above.

ES
01-Exc 2-1-6

<

Given the temperatures of two substances before and after they are mixed and four
statements about the relationship between the energy needed to separate the reactant
atoms and the energy released when those atoms recombine to form the products
and asked to select the statement that best describes the refationship between these

-cncrgles,xthc student applies the concepts that if the temperature rises, the energy

rclcdscd 18 greater than the energy required. 'if the temperature is constant, the
energies : g are cqual, and if the temperature decreases, the energy released is less than
the energy needed by selecting the statuncnt that agrees with thc data-supplied and
with the comcpts . _ o

7
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ES
01-Exc 2-2-1

Given a (icscril)tiOI\ of asituation in which a group of people are proposing toa
legislator a campaign to cradicate a certain species of animal in an arca because it
causes problems and asked to describe what information the legislator should have
in order to make an informed decision in this matter. the student recalls that in
order to determine the feasibility of a campaign to eradicate a species from an arca,
one should know (1) how much damage this specics causes, (2) the cost of the pro-
posed program, (3) the input and output of the species so that an estimate can be
made of the possible effects of its eradication on other species, (4) does the s'pcciés
exist elsewhere, and (5) is the species an endangered species by csgon(lmg with the
effect of at least two of those notions.

(5
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- When asked to explain what'is meant by biocfemical oxygen demand, the student
recalls the definition that the biochemical oxygen demand is the need for oxygen by
living things by stating the effect of that definition.

L ]

ES
02-Core-1

i

v

Given a graph of the size of*a population of microorganisms over time and a series

of graphs sh‘owi’ng possible refationships between times and oxygen demand and
asked to select the graph that best represents the’oxygon demand over a period of
time, the student applies the concept that the oxygen demand of a populution of
microgrganisms is directly proportional to the size of the population by selecting the
graph with the same slope as the population-versus-time curve.

s

. ES
02-Core:2

Given the claim thatdhe color change of methylene blue in Activity 3-¢ was caused
. by the milk itself and not-by the action of the yeast on the mitk and asked to
deseribe an activity to determine whéther it was the milk or the yeast and milk
combination that caused the color change, the student generates a description of an
activity which includes holding all the variables constant except one and using a
control by describing an activity which includes varying only the quantity of yeist

added while holding the other variables constant and.using a control sample which
contains milk but no yeast. '

L4

- ES
02-Core-3

Given a series of graphs’'showing possible relationships Bétween the oxygen demind
of microorganisms when an excess amount of food becomes available to the micrp-
or{zunisms and asked to select the graph w‘hich best indicates the relationship of
time and oxygen demapd. the student recalls that when an excess amount of food
is made available to an orgapism. the oxygen demand increases slowly at first but
then rises more and more rapidly by selecting the graph that shows a line with H
positive, constantly increasing slope. - . ) '

[y

~ ES
02-Core-4

*

Given a deseription of a situation in which a small population of microorganisms
(between one and ten) is placed into a Targe container of food and the amouift of
time required for the population to double (doubling time) and asked to predict the
size pf the population after some in!cgrul multiple (/) of the doubling time., the
student applies the concept that the size of a population of organisms doubles after
cach integral multiple of the doubling time for that organism provided unlimited
food is present by stating the final population s'!'/,,c ,t'ound by muli'gilying‘l" times X

+ . (the initial popufation sizc), e '
. i .

ES
02-Core-5

nd L

and asked to select the graph that best shows how the sive of the populatioof

" microorganisms would change over time if @i unlimited amount of f()_od"W'crc sup-
plied, the student applies the coficept that the size of a population g?bws slowly at
first and then.more and more rapidly (exponentially increasing) in the presence of
unlimited food by s_c]cﬁ;t__igg__thc graph that sﬁows an inerease with time and is con-
cave upwards.

-

+ Giveh four graphs of population size versus time for a population of microorgumsm.j_ ,

§S
02-Core-6
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ES . _ Gwcn thdt a lake has been Dolluted by sewage, that magy kinds of fish can no longer
02-Core-7 live in it, and four Statements about the fish and the lake and asked to select the
- reason that many kinds of fish can no longer live in the lake, the student applies the
. concepd that many of the microorganisms which decompose sewage in a body of
watcr use oxygen from the water by selecting the statement to the effect that thcrc ’
is no longer cnough’oxygen in the lake for certain kinds of fish.

- ES thnﬁd to cxplain a causc otﬁ"thc oxygen death of alake or stream, the student
" . 02-Core-8 * -~ recalls that the oxygen death of a lake or stream is caused by an increase in,watcer
' tem perature or by microofrganisms using up most or all of the dissolved oxyt,cn as
' : they decompose biodegradable material that has been dumped into thc stream by '
stating the cffect of once of those causes.

-

W’

i

ES -~ _ Given a situation in which a body of water pollutcd by sewage is to be sprayed tg

02-Core-9 kill off all-the decomposers and asked if this is “the best solution to the problem of .

u poltution and to explain his answer, the student applics the conceptethat dcwm-' '
posers arg necessary components of an environmental system which involyes lmxlc-
gradable wastes by cspondmg negatively and, in effect, that sewage will l&clt ot
and that the best solution is te to stop the pollution itsclf. o '

ES - ) Given a diagram and a description of a situation in which many fish live upstream
02-Core-10 from and just downstream from where sewage is dumped into a stream but fewer
and fewer fislrare found as one goes downstream until finally there are no more¢ .+ .
. fish and asked to explain why this occurs, the student generates an explanation -
“based on the notion that the microorganisms that are decomposing the sewage are
using up the oxygen from the water as it flows downstreani and the progressive
. downstream reduction in the oxygen content causes the changes in the fish populd-
L tion by $ dtmg an cxplanataon to that effect.

« “
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—

ES ) When asked to explain why many cities and towns that get their water from nearby
02-Core-11 ™ strbams have had to ingtall more complicated and effective water r purification plants
~to treat their drinking water, the student applies either the fact that as the carth’s
’ population increases, increasing amounts of water are uxcd again and again before
they reach the sea, and therefore it becomes difficult ta remove all the undesirable
< materials from the water,.or the fact that new kinds of pollutalm which the old
. methods do not remove, are being addcd to water by tatmgran explaniation that
“includes one of those ideas.

vr

. ES : Given a situation in which some newly-planted seeds are regularly splashed with .
' 02-Core-12 - detergent water and asked why such seedlings as appear-are not as healthy as other | . v
. seedlings neirby, the student recalls that detergents in water interfere with the : '
\ . . germination of sceds and affect the health of Qscc(llmgs by re sp()mlmg to that chu

- L

»

. - : :
s Given a description of an activity to determine the effectof detergent on the germi- ;\
-~ 02-Core-13 “nation of four different kinds of seeds other than radish seeds and a serics of state-

» ments about the outconie of these activities and asked to s¢lect the statement that

Q
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the oxygen in the lake by stating that in effect.

. . , y - .
represents the best predietion he can makclfr(')m his activitics with radish seeds, the
studentQipplics the concept that the results of activities involving ong type of organ-
ism suggest what might happen to other types of organisms but cannet be used to
make exact predictions about other organisms by selecting the statement which in-
cludes ‘that notion. " = ' : o

v

When asked.fo describe an activity to determine whether the presence of an insecti-
cide in the soil affects the germination of a specific kind of seed, the student gener-
ates a description of an activity which includes the ideas of changing only one
variable at’y time ared using a control sample by (léscrihing an activity which inctudes
those ideas, C :

N\

ES
02-Core-14

When asked to define biodegradahle, the student recalls the definition that biode- - -
gradable materials are chemicals which ¢an be decomposed by organisms by respond-
ing with the effect ofthat definition. "~ _ .

. ES
02-Core-15 -

L}

A

Given a description of a lake into which biodegradable chemicals are being dumped
and asked how biodegradable chemicals can cause the rapid decrease of dissolved

- oxygen, the student applies the notions that biodegradable chemicals serve as a food

source for algae and thus allow the algae population to reproduce rapidly and that
thewxeess number of algae and of microorganisims that feed on algae wastes uses up

’

ES
02-Core-16

Given that the biodegradability of a substance is not a guarantee that it will hot pol-
lute and a Kst of Tour purported reasons for this and asked to seleet the best explana-
tion of how biodegradable substances may cause pottution, the student applies the

concept that biodegradable substances while being broken down into simpler sub-

“stances may-produce an increase in food supply for an vrganism which then increases '

< its population thereby drasticalty increasing its intake trom and output to the envi-

ERIC

Aruitoxt provided by Eic:
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ronment by sclecting Yhe response which includes that notion.

+. ES
02-Core-17

\

‘Giiven a situation n whicih a citizen claims that he is not negafively influencing a
nearby pond environment because of the care he takes in using 4 nonbiedegradable
pesticide and asked to agree or disagree with the position and to defend his response,
the sl_iulcnl i_l_lz_pﬂk‘:inlhk‘ coneept that nonbiodegradable pesticides do not have just .
the desired positive-affects onthe arca of which they are used by responding negi-
tively and that nonbiedegradable pesticides are often carried oft by such carriers as
rainwater which runs off the field, insects which consume nonfatal amounts of the
pestivide. and wind-carricd dust particles. . ' : '

o
<

ES

02-Core-18

L.
A L

Given a diagram of a food weh and asked to state the term used lor the entire system
and to explain what an arrow means in the diagram, the student recalls that a system
of organisms diagramed to show which are input tor others is catled a food web and
that the organism at the tail of cach arrow iy caten by Gis input to) the organism at
the head of cach arrow by responding to that effect. -

ES
02-Core-19
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ES .
02-Core-20

Given a description of a situation in which a faiétory dumps a nonbiodcgradable

chemical into-a river, but a few miles- downsgream the chemical is found to be mes-
ent only in. small quantities and asked to explain why this chemical seems tobe
disappearing from the river, the student applies the concept that many nonbiode-
gradable chemicalsare absorbed by living plants orfanimals or settle to the bottom
of the river by s tdtmg an prldlldthll that includes both alternatwcs

ES.
02-Core-21

; > ~—
Given a diagram of a four-level food chain in an area where a nonbiodegradable
chemical has gotten into the water and asked to predict wlnch organisms would. '
contain the highest concentration of the chemical and. lmh wotuld contain the '
lowest concentration of the chemical, the student applips the concept thaf the con- -
centration of a nonbiodegradable chemical increases the level of the organism

in a.food web by s stating that the organism near the Top of the food chain will con-

tain the highest concentration and the organism near the bottom of the food Lhdln

will contain the lowest LOllLL‘lltl’dthll

‘e

ES

02-Corgp22

When asked what characteristics an ideal detergent would have, the.student generates
the concept that an idegl detergent would break down after use into harmless non-
nutritive materials or would react witlr other sewage matertals to be removed in
scttling basing by rcsponding with one of the characteristics above or a suitable
alternative.

i

" ES

02-Core-23

Given his response either to Problem Break 4-4 or to Problem Break 4-5). which

involves the use of a chemical that man is adding to the biosphere, its efffects on an
ceosystem, and a brief description of the uges of the chemical. and aske(l to defend
or modify his arguments both for and against banning the use of this chbmical. the
student generates arguments both for and against hanning a chemical., based on the
effects of the chemical on the biosphere, on the people who manufacture and use
the chemical, and on how a ban might affect large numbers of people who depend -
on the products of, the industries that use this chemical, by s stating at least one
defense or modification of his position that the chemical should be banned and one
defense or modification of his argument “that its use shoutd be LOlltlllllCd

5}
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ES °
02-Core:24

(nvcn thc information that a particular reactive substance should be kept cold to
retard its reacting and asked to explain the reason. the student applics the concept
that increasing the temperature increases the rate of a chemical reaction by stating
an explnation that includes the essence of the Ldmcpt

<.

ES

- 02-Core-25

Given the body temperatures af thrcc (httcrcnt animals at two diffefent outside

 temperatures and askéd to indicate for cach animal whether it is warm-blooded or

cold-blooded. the student classifies those animals whose body temperatures remain
relatively constant when the temperature of the surroundings change as warm-

blooded and those animals whose body temperatures vary with thetemperature of

the surroundings as cold-blooded by correctly i ndlcdtmg whether the three ammdls

are cold-blooded or warm-blgoded in agreement with the classilications above. - .

g, i
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Given the information_that a particular animal is cold-blooded, that its activity drops
in cold weather and increases in warm weather, ang that certain chemical reactions
in the animal release energy to it and asked to explain why in terms of what he has

" fearned, the student generates ap explanation of why the activity of a cold-blooded
animal varies with the temperature of its surroundings by stating an explanation
which includes the idea that when the temperature is low the-animal is inactive be-
cause the chemical reactions inits body occur less rapidly, releasing energy more '
stowly, whéreas in warm-weather the animal is more active because the chemical
reactions in its bedy occur more rapdily. releasing energy more quickly.

. 02-Core26 -

ES

-—

" When asked to define thermal death point, the student recalls the definition that the
thermal death point is that temperature at orabove which an organism will dic by
sfating the effect of that definition. . :

. 02Core-27

ES

—— T

Given a description of a situation in which fish dic after being subjected to a major
temperature increase and asked to explain why thc‘y died, the student applics the
concept that for cach kind of organism therce is a theérmal death point, a temperature
at or-above which that organism dies, by explaining the essefice of the-concept.’

¥

| ES
02-Core-28

. : v
‘Given a description of a situation in which two types of fish are kept in-the same
tank because they have the same preferred temperature range and asked to explain
why only onc of the types of fish dies when the tem’perature in the tdank ageiden- '
tally gets too warm, the silldCﬂt_ applies the concept that all organisms with a similar
preferred 't*cmpcruturc_rz;‘n_gg‘ do not have the same thermal death point by respond-
ing to the effect that the type of fish that died must have had a lower thermal death

. point than the other. : o :

-
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ES
02-Core-_29

Given a déscription of a situation in which a certain conccntrat\ion of a nonbiode-
gradable substance affects one species but not another and asked to explain why one
organism is affected. whereas the other one does not scem to be affected, the stu-
dent generates the concept that different organisms may have different tolerances
for nbnhiodcér_adablc substances by stating an explanation that involves that notion.

ES
02-Core-30

- Given a déscription-of a situation in which an aquatic species is found in different
parts of a body of water at different times of the year and a list of four pogsible
reasons for this change and asked to sclect the best reason why ‘this change occurs,
the student applics the concept that most kind$ of: living things have a preferred
scmperature range by sclecting the response that includes that idea.__- 1

. ES
02-Core-31

i .

Given that a certain species o'f fish requires a great deal of oxygen and asked whether
this type of fish is more likely to be found in cold water or warm.water and to ex-
_plain why, the student applics the concept that cold“water can hold more dissolved
oxygen than warm water by predicting that the fish is more likely to,"bc‘ found in

ES

. 02-Core-32

§

v

eold water and stating the essence of the concept. ¥ s
I ] S L . @ -
: ¥ :



RER R

-4

ES
02-Core-33

Given a series of graphs which purporf to show possible relationshjps between the -
temperature of water and the amount of oxygen gas that will dissolve in water and
asked to select the graph that bestéshows this relatlonshlp, the student applies the

congept that increasing the temperature of water decreases the amount of dis dissolved

oxygen in the water l)y sclecting the graph which slopes downward to the right (a

negative slope).

[

ES
02-Core-34

Gwen a description of two aquatlc situations which differ only in temperature and
asked to-predict in which situation fish would survive longer if.the outside oxygen
supply were.gut off and to give two reasons for his answer, the student applies the
concepts that living organisms use oxygen faster at higher temperatures and that less .

oxygen dissolvesin warm water than in cold water by statipg that the fish will sur-  ~ ...
Q

vive lon;:,cr in the cooler tank and the essence of both concepts.

X

. ES
02-Core-35

Given a description of an experiment in which the oxygen consumption of a cold-
blooded organism-is measured at various temperatures and four graphs showing the
possible relationships between oxygen Lomumptlon 4nd teniperature and asked to

‘select the graph that shows this relationship best, thc studcnt applics the concept

that cold-blooded organisms use oxygen faster at lughcr temperatures by s clutmg
the graph that siopu upward to the right (a positive slope).
N Pl

ES

02-Core-36 -

When asked to define thermal pollution ., the student recalls the definition that .
thermal pollution is the accumulation ot heat m surface waters by stating the effect
ol that definition. .

ES .
,02-Core-37

e

Given a list of five statements, four of which are possible effects of thermal pollution
and one of which is not, and asked to select the statement which is not a possible -

effect of thermal pollution. the student recalls that the effects of thcrmal _pollution

include increasing the B.O.D. of living organisms. décreasing the amount of dissolved
oxygen in the water, killing some fish hy raising the water temperature above: thmr
thermal death point. and driving some fish away because the water temperature is’

no longer within (hclr preferred temperature Tange by sclecting the statement which
disagrees with. at of those. : ‘

PR n

ES
02-Core 38

-

Given a situation in which a pclmit is issued to company to potlute #or a
short and Hmited period of+time and asked if the brcwty of the pollution rﬁ’% vﬂld
reason to allow this short-term pollution and to explaimhis answer. thc student
applies the concept that pollutlon need. not last a long time in order to have logg-.
range cffects on the environment’ by r cspondlng to the effect that there gre limits
to the amount of pollutants with which organisms can survive for even sort periods.

+

ES ..
02Exc311

<. -
Given a description of two arcas of the u)untry which have equal-amounts of pre-
cipitation, but whose vegetation is very different ard asked to list three factors which
might account tor'tlns difference in vcg,ctatlon the student recalls that many factors,
such as altltudc tmnpcraturc sonl typc amount of runoff, population, amoun{ of

. .
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sunlight, and evaporation rate affect the amount: f water available for plants and .
therefore the type of plants that can grow bx lihg'~ ng three variables including at

ledst wp of those given above. C -

- Given that international or regional disputes are ﬁing to occur about water ) ES
-+, rights and asked to-explain why these did not occéuras often in the past and why 02-Exc 3-1-2
some people expect that these disputes-are likely to become much more vigorous in '
the future, the student applics the concept that water use.hps increased rapidly anhd -
_is expected to continue to increase rdpidly by stating in eftect that there has been a
. rapid rate of incréase in the amount of water used and. that this has meant that cer-
tain arcas are runnfng short of water and are attempting to get more water wherever ' ' AN
they can. L e o, )

\J .
. ’ . : N A

Given transpifatipn rate data for trees and grass and the possibility of using both - _ . -ES v
kinds qf plants as deterrents to crosion and asked which he would reconttiend for 02-Exc 3-1-3 . B
landsgaping a hilly arca surrounding a new ‘developmenit with a water tablesthat is . o
"::.\:lig,l Jlow. the student generates the notion that solutions to practical environ-
ment® problems are Ql"tcn;onniromiscs from among several sets of values by re-
sponding to the effect that a compromise be struck between trees for beauty and
.l‘_r—?)sion control and grass for erosion control without the high transpiration rate, : ' 5’

=

—— :

Given a list of terms related to the water cycle and asked to arrange themvin the  _ ' "ES
order in which they occur in the cycle, the student applies the concept that the 02-Exc¢ 3-14
water cycle, in part, involvesthe following sequence: evaporation, precipitation, - LA
runoff, and becoming part of a larger body of water, by arranging the items to

reflect that sequence.

Rd 3 - LY

When asked to give two differegt operational definitions that could be used to de- &ES
teet and to measuge plant growth; the student applics the' concept that different 02-Exc 4-1-1
operational definitions can be used to detect and ‘'measure a quantity as long as each -
operational definition is related to the variable to be measured by stating two differ- .

ent operational definitions for plant growth which involve changes in the plant, such

as the distance from the ground to the topmost leaf,.the number of leaves, or the

maximum spreadyol’ leaves from the stem, and a way to measure the change.

-

- kil v

Given a description of a variable that might affect the rate of germination and the : ES
growth of the plants that germinate and asked to describe an experiment that he 02-Exc 4-1-2
could perform to determine whether this variable affects the plants, the student . _ /
penerates a description of an experiment that involves changing only the one variable

10 b tavestigated while holding others cdnstant by describing such’ an experiment.

. v - oa

» o ~ $
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~ Given a description of a person who has found one or two ways to keep from contrib- - ES
uting to air pojlution and asked whether it-is true that this person does not contribute 1 03-Core-1
« . to the air pollution problem at all and to explain his a'rfswer,.thé. student applies the ' '
concept that everyone is directly or indirectly a source of air pollution by resgondin_g
. negatively and with the essence of the concept or with examples to illustrate the

concept. ' , - . N .
Given a description of a situation in which a qomfn); has installed a filtering system -ES
in its smokestack to remove solid particles arfd asked whether this factory can now - .03-Core-2 -

definitely be classed as one which is not contributing to air pollution and to explain
his answer. the student applics the concept-that air pollution can occur in the form
of solid-particles, liquids, or gases by responding ncgatively and with the essence of .

the concept, - R
B ’ [} :
When asked 40 state an optrational definition for solid-particle air poll_ution,'based on o ES ..
- the sticky-tape- method, the student gencrates an opérational definition for solid- 03-Core-3

particle aiy pollution which describes a procedure involving ex posing sticky tape for
. a certain period of time and then counting the particles in a unit area of the tape by
" stating such a procedure. ' ' a '

Given a graph showing the amount of pollution from each of several major sofxrces, ' ' ES -
including motor vehicles, and a reminder of the relative sizes of each of the sources 03-Core4
“and asked to explain why motor vehicles are the largest producers of pollution, the’ -
student applies the concept that although the pollution output of individual pro-
ducers is very small the total output of the producers may be of catastrophic propor-
“tions by responding to that effect. . I

Ed

Given a list of five combustion products-and asked.to indicate which of the products _ ~ ES
is ot a major pollutant, the student recalls that the products of combustion consid- - 03-Core-5

eied to be major pollutants include’carbon monoxide, unburned hydrocarbons, nitro-
_gen oxides, sulfur oxides,"and solid particulates by selecting the combustion product

listed which is not one of those. S
+ Given a list of four results of\{nir_ pollution and the option “all of these™ and dsked to . ~ ES
select the option which best describes, the effects of air pollution, the student recalls 03-Core-6
*  that air pollution can (1) increasgsome human discases, (2) damage trops, (3) weak- '
en or kill animals, (4) discolor and damage clothes, automobiles, and buildings, (5) -

increase the rate of deterioration of steel, rubber, glass, leather, nylon, paper, and
even stone. and (6) cause discoloration or peeling of paint by. selecting the option

“all of these.” ) _ 4.

. :I.J . .
Given the assumption that removing pollutants from factdry output costs money but ES
releasing them costs nothing and asked to write a reply to this assumption, the stu- % 03-Core-7

. dent applies the concept that released pollutants cause costly damage to living organ-
isms, crops. and materials by responding with the essence of the ¢oncept and two
examples of the damage done. :

. -
.
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ES
03-Core-8

- - T w

~ Givep a description of a $ituation in which a person wants to move to the country so

that he can escape air ppllution and asked whether he will escapé air pollutiqn en-
tieely by doing so and to explain his answer, the student applies the concept that no
area of the world is free from air pollution by responding negatively and that’one.

‘will not escape air pollution by leaving-a city because air-pollution is worldwide.

ES
03-Core-9

e

Given four graphs of population size versus-time and asked to select the graph that
best itlustrates a severe population explosion, the student classifies the curve whose
slope increases most rapully as the curve showmg H pOpllldthll explosion by xclcut-
ing the.graph whioh is concave upward. . . ' _ .

-

¥

ES
03-Core-10

Given,a table showing the number of births and deaths in 'populu.tion for three
consccutive years, the births for the fourth year, and the deaths for the fifth year -
and dsked to supply the number of deaths tor the fourth year and the number, of

births_tor the fifth year so as to produce a constant population tor those two years,
the student applies the concept that a population remains constant when the number

of deaths equals the number of births by upplymg the ml\\ln}:, data for both years so .
that the number of births tor ¢ach of those two years equals the: numbcr ol deaths
for that ycar. . : {

2 —T

ES
03-Core-11

"

Given a graph of the population size of a-type of orgamsm over tlmc and a descrip-
tion ot a situation and asked to indicate the first-point in time it wlmh the number
of births cquals the number of deaths, the student applies the concept-that when the
number of births equals the number of deaths in the population. the population size
remains constant by i ndlutmg the first period of time at which the curye 1s,parallc

o the time axis, to within +onc fourth of a week of the accepted time.

. . a —n

ES
-03-Core-12

Given four different graphs of population versus time and asked to select the graph
which best indicates how populations of plants and animals change with time, the
student recalls that population studies of many plants and unimals indicate that an
S-shaped curve is typical of changing population hy selecting the graph showmg an
S-shaped (slg,mold) population curve.

A

ES
03-Core-13

When asked to list four variables that could limit-the size of a nonhuman populgtion,
the student recalls that the variables that could fimit thc size of @ nonhuman popu-
lation include the presence of discase organisms, the prcscmc of wastes and pons(’ns
the availability of food and necessary gases, the presence of man, and the avmlab l|ty
of spaw by stating four variables, at least three of which express those notlons

ES
03-Core-14

Given that the human population has recently increased at a rapid rat¢and askegd
what variables man hasYearned to control to allow such an increase. the student
generates_the notion that disease, discase carriers, santitation, food storage. and’food

- production are variables that man has tearned to control which have allowed the

present population explosion to oceur. by listing at least two of the variables above
., or examples of them, : '

1]
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Given-his response either to Problem Break 8-1 or to-Problem Break 8-3, bothof = . . ES
‘which involve the use of a chemical which man is’adding to the biosphere and’its - . © 03-Core-15
‘effects on an ecosystem, and a brief description of the use of the chemical and asked ' -

to defend or modify his arguments both for and against banning the use of this ciem-
 ical, the student.generates arguments both for and against banning a chemical, based

on its effects oti'.'tiE‘é biosphere, on-its effects on the people who manufacture and mse

it, and on how a ban might affect large numbers of people who depend on the prod-

ucts of the industries wh_ich use this chemical, by stati at least one defense or - e
modification of his position that th® chemical should be banned and one defense.or . S
: mod_ification“of/his'argument#i'rﬁt\its use should be continued. . ' C .

- Given his response to Problem Break 8-2, which involv&s an industry (a potential : . ES
.. polluter) which-builds a plant in « financially poor state, thus increasing employment N 03-Core-16
and the state’s tax revenue, and asked to defend or modify his argument both for ' X9

and against bringing in such an industry; to defend or modify the limitations he :

would place upon such an industry, and to defend or modify his argument for sup- "~

porting or not supporting such an industry if he were a member of the state legisla-"

ture, the student gencrates arguments both for and against permitting such an industry

to locate in the state, based on the effécts of the industry on employment and the

' state’s tax revenuce and on the industry’s polluting potential, by stating at least one

defense or modification of his argument that the industry should be allowed to

locate in the state arid one defense or modification of his argument that the industry

should not be allowed to locate inthe state.-  §. * .

] & hd - a

Given the total world population on a certain date and the birthrate and death rate - ES
in individuals per day and askéd to calculate how long it will take the world’s popu- - 03-Core-17
lation to reach a specifiéd size if these rates-are maintained, the student generates = ‘
the procedure for deternmiining the time required-for the populatioffto reach a cer-

. tain size by subtracting the current pSpulation size from the specified future size,

dividing this total population increase by the difference between the birthrate and

the death rate, and stating the time he caleulates..using the procedure. = o ‘e

<

e

Given one chart showing current birthrate and death rate and two charts showing - . ES
conditions for a constant population; one of which shows an increased death rate 03-Core-18"
and the other of which shows a decreased birthrate, and asked which of these situas
tions would & more desirable solution to the population problem and to explain his
answer, the student generates an explanation based on the idea that g reduction in

the birthrate would create less human misery and suffering than allowing an inercase -
"in the death.rate by stating that lowering the birthrate would be moré.de_sirublc and
an explanation bascd on that idea. ' '

5

4

When asked to state the relationship between a temperature inversion and an increase - | ES
int air pollution at the carth’s surface, the student recalls that a temperature inversion "03-Exc 6-1-1
increases the concentration of air pollution by preventing the normal vertical mixing ' .
of air and trapping the pglllitants near the ground by responding. to that cf\fcct. )

3
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ES When asked to state a majot cause of temperature inversions, the student recalls Lo
T 03-Exc 6-1-2 that a major cause of temperature inversions js advancing frontsby esgondmg to .
] that cffcct ’ s -
. - . [d
ES . Given four graphs showing rg‘fatiozlships between air tempefature and altitude and
03-Exc 6-1-3 - asked wlmh graph reprcscnt< the notmal relationship between altitude and temperas
! turt* and which represents a tcmpcmturc inversion, the student applics the coneepts
that the temperature. decreases as the altitude increases’and’ that i in a temperatyre
~inversion, the temperatute decreases, then i increases, and then decreases again. as o
y altitude increases by s selecting the graphs wluch illustrate Lorrth[y the rclatlonshlpq
. " indicated by the concepts above, o © °
Iy ~ — v - - ™ *’—’._ . *
ES - Given a list of variables, two of whuh (lll‘L‘Ltly mﬂucmc the size.of a populatlon

“ 03-Exc 7-11ag,

e

- and askygd to sclect all-thie variables that dll‘CLtly influence thesize of the: population,

the'studemt recalls that the variables which dircetly influence the size of a populatlon
include the birthrate, the death rate, the rate of immigration, the rate of cmu,ratlon
and the food supply by sclutm y botll vanablcs from the list Jbovc wlmh occur in

-the question, ’

——

ES
" 03-Exc7-1-2.

3

-4

- a high birthrate and a high dcath rate by matching the experimental Londmons to

Givén_a table listing the conditions of three population ¢
those of Dr. John Emlen’s experiments on imice populdtions and a ¢ listing the -
possible birthrates and death rates and asked to matchthe experimentalsQnditions
with the experimental rcsults the student applies the concdpts that an open gystem’ '
~with a limited food supply results in a higher birthrate than death rate, that .-
closed system with a limited food supply results in a low birthrate which i is equal
by the dcath rate, and that a closed system with an unlimited food supply results in.

qats analogous to

the experimental results, in ugrccmcnt with those Lomcpts

‘ ¢

ES |
03-Exc 7-2-1

Given data about the atmospheric composltlon and temperature ranp:,e ofrtwo imag-
inary plancts and asked whether they would be suitable for human habitation with- -

out special support equipment and to explain his answer, the student applies the
coticept that if a planet is to be suitable for human habitation, the’ tcmpcraturc range ..
on at least part of its surface must be between 0°Cand 100°C if there is to be a _

possibility” tlmhllquntwatcr is available and its dtmossphcrc must contain’ oxyg,cn by %
cspondmg ncg,atwcly and witlr the essence of the conicept.

-

- ES
03-Exc 7-3-1

‘

Given the dssumption that ther¢ is no change in the life span of the indgvidugl-and . -
three graphs of population size as a funetion of time,.one of which shows population
increasing. one decreasing, and one remaining almost constant, and asked to indicate

for cach graph whether a family in the population averages fewer than two children,

_exactly two children, or more than two children, the student applies the facts that,

assuming there is no change in the life span of the mdmdual a family with fewer
vthan two Lmldrcn results ina decline i m populatlon two children results in an almost. .
- constant population, and a (dmlly with* morc than two thldrcn results in-an increas- -
o .
[ 4
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'_7 mg populatton by indicating the average famtly size Wthh is in agreement with-a par-
- ticular. grapﬁ in accordance w1th the above facts. .

e e e g [P
W

- - " v _'-,,!.
ey Given a graph of how human life. GXbchancy has changed.in the United States since L ES
+ 1920, With an’extéhsion of the-curve, to indicate-a possible decline in‘life expectancy ° - 03-Exc 7-3- 2

3 beyond the knowmdata -and asked 1o state reasons ‘that might caused declinein life. "~
éxpectancy during the next. few decades; the student generates an’ exp[anatlon which ’
includes theideas (l)that increased pollution may causea decline in Jife expectancy,

(2 that mcreaqmgly crowded cundltlons may facilitate the spreéad of discases, or -
(3) that crowded*conditions might cause ihéreased violénce€as they do in mlce) by
: tatmg an explanatlon meludmg at least one of those 1deJ9 o

L]

.
~

v
v
L

x S S LS S - SV &

~, Given a graph| 70!" lifc expu,tant,y since 1200 A.D.and asked to predict the life expect-
aney in the 'year 2100 A.D.-and to state why his predlctnon is likely to be inaccurate,
the studefit applic$ the concept that predictions based on. extrapolations’ beyond ¢
" known data are “are not likely to be accutate because af the effects, of unknown vanables
" "‘by Qrcdmfmg - life expectancy-and tatmg, the essence of the contcpt '

\ " i N il

p)

. ES,
03-Exc733

al R 3 N T T .

- Gwen a dt\cnptlon of a sltuatnon in which a person who works in 4 nonsy environ-,

ment rotices that dttur he leaves work he has difficulty hearing for a little while artd”
asked toexplain what might be the causc of this, the student generates an expland-
tion based on the idea that'a noisy environment may cause a temporary t)carmg _—
TCdU(,thll by tatmg an explanition that mcludcs that idea® ™ ’ .
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aded

) | - leen an opcrattonal definition for hearing index and four graphs showing possnblc -
S welationships between i person’s age and hearing index and asked to select the graph.
v which bést illustrates this rclatlomhfb the studcnt applu,s the’ facts that hc4rmg loss -

, usuially bcgmb in a person about age twenty- fnvc and that the rate of loss ipcreases - '

wlth agc uftcr that by seleut!ng tht, graph wlmh illustrates thosc fat,ts \
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W}hen asked to definc .system tlu student recalls the defnmtlon that a system is sev-

cralpbjcetp(compongnts) that mﬂuenccedch other by s tatmg the effect ofthat 4 e | 01-Core-1
- definition. . . ) Ny ‘ AV , ¢« N

s ;. LN 3
) . E R A [N .

’
Y . K]
K3 T . T r

" _'Gnver\ 4 dlagmm ‘m(Ld set-of aperations’ descriptive of a system and.asked to name . -WB:
e “the, stimulj and responses and to explain how they function as a negative feedback . - .. ".0%1-Core-2
system, the student apglnes the concept that a negative feedback system is a set of . SRR L

L vemponents whick influcnce each other insuch a way that the rcsponse of: tht: sys- - o e
o« tgm to-astimdlus is-the opposite of the change produced by thé qt’xmuluq by n ammg o o b

“mh stnmuln and responses in thc systcm and cxglammg with the effcct of the conéept AT '

A

- m——— . r z i
Given a graphgof. thc variation of a variable that is controllcd by a negatnvc fecdback _ . WB
system and asked to rcad.the sct point of the detecting mechanism, the student - 01-Core-3
applies the concept that the set pomt of the detecting mcuhamsm of a negative fued- o sl
back system is the midpoint between the maximum and mmnn‘ym fluctuatiqns of - . .
"1 the system by.r cadmg the'set point to within +0.5°C of the midpoint between the - ' o
maximum and minimum valup of the vanables . : > T

L3 ’ -

- A g - v . ’
\ - ,; N - [P v .- : !

- Given a (ksurnptnon of how thg temperaiure-cantrolling mcchdmsm of a rclngcrutor 0w - 'WB
workq and a serjos of graphs showmg, possible temperature vanatlons in the rctnbcra- - '01-Core-4
tor ovdr, tnnc arid asked- to select thc graph that best indicates how the temperature. R T
~would vary inside a closed. {Cmgcrator the student applies the concept that a vari- . ) . . ,
able which i Controlled by a negative feedback system ﬂmtuatc around a sct point . R L.

- -m a rcgular mariner by ¢ selecting the graph that shows this rcla’tnouslnp | S W C

g
>

L

— 3 -r- Ly Laun
N

y -‘Wlwn askcq to predict one thing which might happen if a ‘thermostat can no longer- o wB "
o detect temperature dung,c and send messages to the furnace and to explain why it ’ .."  01-Core-5
~ would happen. the student: applics the concept that a negative feedback systein - N . i
-~ detecets chahges in the-variable being controlled so. that the valu&; of that’ vanablc does | . o ,
not become too largg or too small by stating in ‘effect either that thc room will get S e L,jﬁ\ i
very hot because the thermostat does not %rn the furnace ott{or that it W|ll get cold: Lo
e bcwusc the thcrmostat docs ot tum the furnace on. y AT e hel

[ e M

. - .

Ck . . - .,..5, .t X . . R Y L. . . >
R e ? —

- (uvcu tlmt thc numbcr of Ldl()l'!LS equals:the m.lxx(grams) of: w'm.r tlmw the Lh‘mgc U wB ,
© 7 in'temperature, the mass of Watefr in grams, and the initial and f'mal (emperatureb of % 01-Core-6° " -
« the water in degrees ¢ elsis and asked to galculate the number of wloncs required to - e '

hdat the.water from .once t(,mpt‘l'dtlll'l! to the other. thc studert apphu the formiita -

. to the given data-to deteriiine the npumber of ‘calories requited by multlglxlgg the " - e e
—-mass of water i grams tithes the tgmperature change.in.G and 1 5@&@; the | pmcL_m--_ I E.-L.._Z-,.__f il

uet of the, tWo le‘ldblbs as thc nuu)bcr of caloncf nw(lcd R S T

1._ . . “ _ . . .

. . - - N . . . . s — ™

RNEES . M e > * —— B _ . T '-.4. - e
« When asked to give an operational definition ofw(()riu the stullent recally the-opera- = - - <07 wB
tianal definition that a caloric is the amount of heat required to-raise ¢ the temperas 01-Core-7
~ture of one gram of water 1°C by stating the essgec of that definition, . IS ' '

R
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- 01-Core-13

WwB -
. 01 -Core-8

When asked to state the number of calaries that equals one 'Ca.l‘or'ie" tl'lc's'tudcnt
recalls that'l ,000 uloncc; cqudl I Cdld}‘le by s tdtmg that 13000 (,lel‘lLS cqual
1. CleI’IL‘ : ' .

LN

.

v

wB
01-Core-9

- Givep.a list of things that purport to happen to the energy in food inside the body

and asked to sclect the best deseription of what happens to the encergy in food which
has been catcn the student recalls that the energy m consumed food can be used by
the body to kcep the body temperaturé-constant or for doing work or’'that it may-
‘be stored s fat by ‘stlectifig the answer that includes all three of those. -

— [ 3

ws -

01-Core-10

When asked to name two things,th,u,t"zl person ¢an do iffic wants to lose weight with-
out taking drugs, the student recalls that if-a person-wants-to lose weight, he can ‘
either decrease thé amount of food energy he takes in or increase thc amount of
work ‘he docs by responding to that effect. . R

,

I“*

Y d T
- : I il k. F )

wB -

01-Core-1 1.

3

Given the energy cquw«llult of a pound of stored fat, the dally food energy inpyt of
sarticular person, and the amount of energy his l)ody uses cach day for doing work
and tcmkmturc contrel and asked to calculate how. long |t would take that per-
son to gain or to lose hvc pounds of weight, the studcnt applics the procedure for
dctcrmmmg the amount of trme it takew pcrson to g,(nn or to losesa. certain amount

_ ol wclg,ht by subtragcting the number of Calories used cach day from the, food’ cnergy

mput to determine the ¢ difference, dlvulmg the produict of the number,of Calories

per pound of stored fat times thg number of pounds he wants to loge or gain by tlmt

dlflercnw aml rcportmg thc tnmrm days dLLlll‘dtLly to within th% Cee v

-
!
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T

wB

01-Corg-12

Ky

WJ:cn usked 't'(‘r'ex'pluin why most dict.plan's suggut that the dicter eata variéty of »
different kingds of -food such as lealy veget tables, .meats, yellow vegetables, and fruit -

whcn}rymg to reduce his Calorie input to lose weight, the studu\t applics thc ocon-
cept that nutrients such as vitamins, minerals, and proteins are jllsl as nnportant as
the numhcr of Calories in food by stating in effect that a-variety of food is suggested
tonsyre that the dutcr reeeives cnough of IhQ othcr necessary nutncnts smh as - !
wtamnw.- mmcrals aml proteins. '

o g - - .

1

he

“Givenrample opportunity to work wnth m.ntcrmls on .ti.dmr.xtory activity of more ,
Mhan ‘'one day's duration and asked to observe the cleanup period at the appropriate
o tnnc thestudent Lhw to close the lahoratory actlvity period promptly upon
'_‘wwwm& notll)utlon of thd time by immediately wdsmg the-laboratory-activity,

t,lummg matgrials in usable, clean comhtmn tostorage placdes ,,.md purtlugalmg

: ih.workarei clénnupion atleast three separate occasions whm b_c_mﬁgbsc_rvn_d._bl.

the t thCl withouthis knowlcdgc..(
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" 01-Core-14

——

‘When' askcd to work m thc afmr.nfory wlth feHow students, the student L]IOOS(‘S to
© cooperate with fellowsstudents in the laboratory by cing polntc., waiting s fis turn,

being orderly-when moving abeut, and obserying the right of his elassmates to"work -

- without being unhnecessarily disturbed; whien observed wnthuut his knowk,dgc by the

«

t&cher or anothcr dcsng,natcd pcrson on at-leas t»hru: ouaslonb

-

A
)

3
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When asked to work wnth the cquggmeht and toxt;matenals of the ISCS course, the P . ~WB
student chooses to show personal responsibility for returning laboratory equipment - 01 -Core-15
. nolonger needed to the proper storage places during the activity penod by returning . .
“ . “such equipment and materials to the designated‘storage places on at least thrée occa- S e T
sions when observed. by thc teachey or another. demgnatod obsewer w:theut his know- SR oo
| _lcdge of being checked, ~ B . | ) .
-When asked questions in the textbook the student chooses to write in ‘nn Rec‘oﬂd L i WB T e
Book his answers to 90% or more of the questions in his textbook by e xhnbltm_g_ the - - 01-Core-16
wnt{en responses when thc tcachcr spot Lhec‘ks to determine if he is domg $O. ' : )
When working mdcpcndently in the labdratory the student (,hoosce to.show proper - ~ * WB
care arfd use of ISCS laboratory materials by ﬁg the materials only for theirin- ~01-Gore-17
tended purpose or by cguustmg permission to 0do othcr specific expcnmentb with Lot e, o
them, when being obseryed without his’knowledge by the tcachcr or dnothcr (lesu,- KU oy
nated person on thrcc or. more- occasions. _ o . T _ _
= ——————— — b
Given a list of five units of measurement including the unit calorie and asked to ' OCWB
choose fronr them the unit in which heat enérgy is measured, the student rcwlls that - - . 01-Exc L2 B B
~ the calone is a unit in wlmh hwt uwr;:,y I$ mcasurcd l)y clcutmg calorie. » - | . s
"“. S - : . . : — . . PN -
Given four possnhlc uomlusnons for the activity in‘whi ‘h water was heated using: .. - " wB
- burning marshmallows and burning peanuts and askef to select the bcst ‘possible-con- ' 01 Exc 1-1-2 “
clusion, thi student appli¢s the concept that Tinding that u variable differs in twow = = o s
._Objl’:l,ts does not.indicate that all objects dlflcr in Ais, varjable by s'clccting the con- . ’ *
clusion whuhcxprcwcs that notion. : T » ' R
“Given 2 specificd number ol calorics and ask how many Calories that number.rep- ' - WB
resents, the student applws the rclatnonslnp at 1,000, calorics equal. | Calorie by - +o 01 Exc 11-3
' ) _rc[:)ortm_g an answer tlm»t is-141.,000th of-the wumber of calories specificd. SR
T — - — - — ; . — <4
Given a list of foods iduntifigd as containing ostly'ua'rb"ohydratu, fats, or-proteins .. = wB
and asked to select the food he would want nggst to avaid lt he were trying to reduce 01 Exc 1 2 1'-";'
his Caloric intake, the student applies the condept that gram for gram, fats contain _
' mom Calories than. Larbohydramr proteins clcctmg the fOOd that is mostly .. - At
--fdts w o - - ' . . - RO -~ .
. . . B . s - - P S A
(uvc_rra_dcsmptnon ,gf_gh_c_samc food pmparcd |\thrw dlfﬂ,rent ways and askédto” -~ " . - UTWB
select which method of prcpamtnon rcsults in the | ldl‘g(,St nmﬂbc,r of Calorics and t0 —— ~ TOTERT 22~~~
explain his answer, the student apphcs the concept that the method by which food .. *
s prcmrc(i affecss the number of Calories it contains by ,sclutmg the fried formof . A
the.food and explaining in effect that of the three methods of prcpamtmn lrymg ' “

mtroduucs ¢ aloncs through the.addition of fats and ails, -

o~

v v
Nyl e ’ . . . '



1 . i r. . ""', v .‘-
T R
\ o . R
~ - WB a (nvcn thc »tdtcment that a pcrqon has a Wcll bglanccd dlLt and asked it well-balanced '

" "0%Exc1-23 . "+ it means only that his Calorie intake is.being counted and 6 explain his answer,

. L the student applies the concept that othcr things such as vitamjps, minerals, and. |
o e ~ protein are mvoIVcd in.a well- baldnud diet by res ondm ncgutwuly and wlth thdt
Lo I . 3 llOthll ‘ S L ) . 3 - o -

t WB - Given appropnate dataand a SCLllOIT of an actmty Llel’lL“-bOdy weight Lhdl’t sm}llar

01-Exc1-31 . to the on¢ on page 104 and asked to caledlate the total number of Culorics used by . . N
SR . the pcrson during the time represented and to show his work, the student applies the '
- ~ “procedure for calculating the total numbcr of Calorlcs used by 4 person 'in"perform-
.- ingvarious activities by multlplxmg the time {in hours) by the number of € alonc.s
N ' v .. -used peg.pound of bedy, weight per hour by the body weiglit-in pounds for cacli -
i activity, then summing-the Calories used for cach activity to determine the total
r S . § ‘l:lgl(l}ll)gr of (‘aloncs used, und gportmg the total number, ot Calorjes LOI’I’CLtly within
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When asked to explam wlny'a control had to be used whcn mvestngatmg the effect of
the cigarette-smoke solution an the germination of corn seeds, the student: applies
the concept that controls are necessary in most experiments to determine whctficr
the, Qbserved effect is associated with the treatment or whether it would occur any-

Way by responding either to 1hatdtc¢,t or with an cxample ot .mothcr varmble wlmh

. .could have affected. tlw results o : L Lo

. . - S

02.Core-1

~we

When asked to hst three chemicals or types of t,hemluls in@igarette sy s&qke the
stuydent recalls that the ¢hemicals i in ‘cigaretie smoke include nicotine, cancer-

- producing.substances, irritants, Ldbell monoxndc and. arsenic by listing three of *..
those five. . .

-

‘.
v i . \ . . « N

s L

Given thrwdm;,rtum of cplthclml tissue from people’s wmdplpes which show no ', ey

ddmd{,e minor damagc “and mdjor. damage and the three labels “nonsmoker,”

“moderate sioker.,”” and “heavy smoker” and agked to match the labels with the =

diagrams, the student recalls that the {mount of damage to the epithelium ot a ‘
. person’s windpipe is proportional to the amount he smokes by matulung the dia-
grdms wnth their labcls w{rcutly

. .

o

= Given a list of five possible effects of smoking on the body and dsked to sclcut the
one cffect that smoking does not have, the. student recalls that smoking has the - -~
following effects on the body: (1) it causes the eplthehum of the windpipe to
become thickerand contain more and larger goblet cells, (2) it rcduws the number
“and activity of the cilia in the cplthellum of the windpipe, (3) it'indreases the muuls
and the chances of lmvmg a cough or. Gther respiratory problems, (4) it causes a loss
in the control of cell production in the epithelium, (5Yit tends to break down the
walls of the, air sacs in the tungs, (6) it increases the heartbeat rate, and (7) it

“increases thc brcdthmg rate by s clcatmg the effect wlmh contradicts’ on¢ oi those ,

listed. .
. . .

WB’

- — P
) .

(nvcn a'situation in which two variables Increase together but are not directly re-
“lated to each other and asked whether this proves that a change in one variable °
-causes a change in the other and to- explain his answer, the student applies the con-

cht that the fact that twe variables are associated and increase or decrease to;,ethe .

decs not prove that one causes the other, as unknown or uncontrolled variables.
may alsobe mvolvcd, by esgondmg negatively and with the egsenco of the wnﬂl}pt.

4

wB

02-Core-5

lecn tour statements about the death ratc of people who smokc and achd to
sclect the statement that is not truc the student recalls that the death I‘dtb and®
discases of the respiratory systcm are incredsed by smoking by selecting the state-
ment wlmh disagrees with one of the following: (1) the dcdth rate due to lung

» cancer increases the more a person smokes, (2) soking increases the chances of
dying from a nuinber of discases such as ‘bronchitis and emphysema, (3)

B

death rate incgeases the more a €muku inhales, and (5) the dcath rate decreases
slowly tor pcoplc who stdp smokmg .

’
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+wancer of the voice box, mouth, and throat increases with increased smoking, (4) the, -
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wB - - R When asked to state an operdtlondl definition for phymal dependence the stude‘nt

- 02-Core-7. < recalls’ thie operatlondl definition that physxcakdependenee is indicated by the: with-, .-

drawal reaction to stopping the use of a drug and the amount of*dependenee iS meas- -

"‘ured by thL extent of the Wlthdl‘del reaction by s tatmg t‘he essence ofthe def1m~ RS
tion. ' _ L ey )

R T : oot
oL e e . - S Lot :iac
. co- ~ < I

2 - e i LY

LA -

- ‘wB T o When asked to define psychological dependence operationally, the student ’ré‘calls'"" "
.- . 02Core-8 . ' the operational definition that psychological: dependenee is indicated by a menta1 :
o o craving for something when'there is"io. physical need for it and is mea\suwd by the g T
I 3 ~ extentoof- the eravmg by 9tdtm§ the effect ofthdt def;mtlon N i
. : G- N
) _'WB - Given a deserlptlon of two persons one physncdlly dependent on a drug and thc
. 02-Core-9 - - other psychologically dependent oxd drug, dnd asked to indicate for.,,edeh descrip-
S tion whether the dependence lspayehologmal oriphysical and explam the'reason: fot =
R R TR his answer, the student applies the concept that a person ph‘ysleally depmdent on-a. ‘
el S drug, would suffera wnthdrawal illness when he stopped usmg the drug (,mdx thata = ‘,"

-'--‘.person psythologleally dcpe‘ndc 1t on a drug has a mental eravmg forit, ‘but, hjﬂ body _
‘ 7 dges. not require the drug fot:normal functioning, by stating the’ type of. dependcnce e
' o ' eorrcetly in both cases and the essenee of the. dpplledble coneept. - ... :

e - - .. o
— P o T -

‘WB - . Given ‘Ldescrlptlon of a sltuation in whuh a pregndnf woman is advncd not to use
“02Coré-10 a certain drug until after her baby is born dnd asked to state Mhe reason that pregnant
‘ - women should not use certdin drugs the studentgcnerates an explandthn based on -

. .- theidea that-the drug, may affect the unborn infant by causing.it to become physi-

' cally dependcut on-the drug or by effecting its devclopmcm by tatm_g an éx[)ldna-
tion that expresses at lcast one of those ideas.

I

hd .

L+

Tt WB Given a description of-the physical, et'feets of a’drug o"ﬁ ‘w body ysterr and asked :
02-Core-11 . to diagram and label a powble négative,. feedbaek system that nught not work when o
S this drug is tuken, the student applies- the eom,ept that a negative teed,back system.”
“contains at least one deteetmg_ln_&—hanmn a mewag@ ‘component, and.4 t,ontrollmg )
component. all of which interact so that when a stnnulus is-imposed on the 9ystem
the system reacts to counteract. the effect of the stlmuﬁls, by didgrathing and . f" ,
labcln_g a negative feedback system. in dg,recment with this congept, which mdy .o
. tause the phywal symiptoms if the system dld not opcrutc correctly. T

el '] Ll k) - L ' v i ik ) ) >
) T T ” - —i - : ety

M RO < ..,L o .-

. WB a - - When asked to list two dnfercnt ways of sendmg mcssdge% in the human body the
02-Core-12 student recalls that messages may be carried | in the human body ehelmedlly or .
S clcetrleally W statmg both ways C LT T . o

PRV R Wk

- RO
skt _—

'J B

WB - 'When asked to explam the differénce between drug use and drug, abuse, the student
02-Core-13 . gcnc[:ltes an explanation to thé effect. that drug ablise refers to uding drugs u-
‘ ' “necessarily or without.or beyond- medledlly reeommended dosages whergas drug

use refers. to using-drugs within medl(,d“)k reg tnmended limits to a.Ld one $ llt,alth ) ” , o
or welfare, by statmg an explamtlon that muludes thmc ufbas S v ‘
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effect ot that Lonuept

T Gtven the termz cell, tissug, organ and organ system 4nd asked ‘o arrange them in -

order of - incréasing complexnty from simplest to most complex, the student recalls
. that a cell is the simplest unit, a tissue is composed of mahy cells, an organ is com-
* posed of several dlfterent types of tissues, and .anbrgan system is made up of several

_organs by listing the words in the following order cells tlssue organ, and organ

systun

8 : . . [
. o . ro. .

[ 4

. 02Exc211

WB.

voice, thestudent applidsthe concept that in any data gathering it is necessary to
_control-all cxtral;cous variables tlmt might affect the rcsul’ts (ddtd) by s tdtmg the

.

When askcd to- explam why it is necessary for most pldnts and animals to be com- wB
_ posad of tany different Kinds of cells instead ofjust one kind.of cell the student - 02:Exc 2:1-2 . .
', fecalls that there are many different kinds of cells because cells i in different parts of
the |dllt or dmmdl must do dlt erent fhm s by responding to thdt effect
p f ~g y_!p _L. ect. |
"'”thn asked to list three advantages ofltﬁ'intewiew over a written questionnaire, the ' - WB
“student recalls that advantages of an interview include the facts that (1) sometimes . 02-Exc 2-2-1
peoplc will say more than they- will write, (2) movements lq@ks, or tones of voice =
may gtve clues about what a purson is redlly-thinking, and (3) i 4n interview a
person can be asked tgmake a pojatClearer or. to give more information by | tstmg
three advantages, tyo of wlmh express the cssenu ‘of statements above. .
L ¥ . —~ - .
When dskéd to explahy why Lompames which take surveys of publu opinion train " WB -
their interviewers to ask exactly the same questions in exactly the same tone of ' .02-Exc 2-2-2..

e N\

p—

When asked to explain why many survcys us¢ 'written questionnaires rather than,
mtcrvncws despite the advantages of dnantemcw‘ the student recalls that qucst;on-

niires are often used because they mdkc it pesstblc to contact a larger numnber of

“» people more quickly dlld nore Lhcdply than is possnb]c ustng persondl intervicws by
rcFJ:o ldm_g__to that effect or with any other ddVdntdgc that he can dcfend

»

Given a four-itém questionnaire which includes a request for the respondent S name,
. once ambiguous question, one qucstton with very biased ‘wording, and one multiple-

‘choice quutton with-overlapping or-missing categories and .tskcd to improve the .

construction of the questionnaire, the student applics the concepts of good ques-
tionnaire construction that (P) an anonymous questionnaire is imore likely to be
“answered and p'rovidc 4 better measure of a person’s feelings than-one which is
signed, (2) the questlons should usc clear and simple language so that words and
ideas cannot be misunderstood, (3) the questions should never indicate the preterred

ahswer, and (4) multiple-choice qué’stlons should provndc an unambiguous response

fgr chry possiblé type of respondent by i mQrovmg a questionnaire so that it is m
agreement wnth at lcast three of %’l\c four LOlchp[S o . .

4

WB
02-Exc 2-2-4

P

Given a schematic dt.lgr.lm of the’ “human urutl.ttmy system wnth arrows indicating *-
wrtam parts and asked to namc thc parts mdlu.lted the student tdentthes the major

- 'WB
02-Exc 2:3-1

~ .




parts of the human drculatory system by mg LOI‘I’BLtly the heart lungs vems,

 arteriés,and capillaries. C S S
w8 ~ Given a schematu dnagram of the human urwlatory system with parts ndentlﬁed by
- 02-Exc 2-:3-2 letters and asked to indicate the path of blood flow through the body starting with.a-. -
: | .. particular part, the student recalls the general pattern of blood flow through the ~
) ~ body by li stmg the letters that correspoid to the following sequence of parts begm- - )
ning with the part mntmlly indicated: bload flows from the veins to the left auricle '
-of the heart, to the left ventricle, to the pulmonary arteries, to the Tungs, to: the. - g
right auricle, to the right ventnde .to the. -arteries,’ to the™ caplllanes of the body, and En
y _“back-to the veins. - - - ~ . e L
. WB thll‘,d‘.kcd to give two redsdns why the red blood cells are so lmportdnt tothe . i "
02?)(9—2 3-3 « functioning of the body; the student recalls that red blood cells carry oxygen from - T
the Tungs to-the-rest of thebody cells and ¢ carry Ldrbon d10x1de from the body LC"S C
to thc lungs by r esgondmg to that ctlect ; Ly R IR
. . :‘-J: o ‘ . .')}«," ...:v. .
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Given a sentence using depﬂevsam in the context of drugs and-asked to define T L WBoLL Y

.. depressant, the student recalls the’ ‘definition that depressants-ire, chenticals uged to. e - 03-Core-1:" %
o slow down the rate of fum.tlonmg of the body by s tating the, effect of the deﬁmtno‘n . ST
When asked to desunbe twa symptomb prcnenced by a person who' had takcn a o U WwB -
depressant ‘the-student recalls that o depressant causes slower breathing,.slower - T 03-Qbrei_2'_-..u
‘ reactnon rates, skurred speech trouble Conu:ntratmg, decreased coordmatlon slower. K _
B -'-"Ilearibcat lower blood pressure, and poor. emot;onal control by isting at least two REERRERE S

~ of thosc symptom% in his rcsponsc S , T

(.nvcn a list of cffut& ofdru;,% and asked fo mduate those whuh are effectsof . . - - WB P
“depressants: which might-cause a physician'to prescribe them, thé student rwalls that ~ 03 Com 3 _ 7
“depressarits are sometimes prescnbed by doctors to_relieve,severe pain due: to heart L _ ERCRRS

failure, heart dtt.uk, and ¢ancer; to reduce, the tendency to cough ‘o prwent co ? o
Y epileptig seizures: to réduice restlessness; or to lower, high’ bload pressun by select: - P T
mg any two 01 the three of thcse effects that occurin thc (,hC(.k L o

© . Given a graph showing the stoppmg, distariees of a ear as’a function of. spec A . ' ‘WB.

, ;,r.nph haying two curves, one showing stopping distances. fo)r a driver before and one - ~ 03Core-4- .
o showmg stopping distance after the dr,lver has drunk some alcoliol, - and asked to. v VI e
© - state which curve indigates the dnvu after he hiis been drinking and to explain his L T,

answer. the student applics- the concept that atcohol dulls. the senses’ 'fpd increasés. | ,,’ R . B
reaction time by eelectmg scting, the Llll’VC showmg the. 5rwter stoppmg dlstamc and stdtmg ' RN ol B

thL esscnee of'the, Lonwpt e e et : o N

thn dsked to cxpldm why ‘people sometimes suggest substltutmg 3test Yor the iy - . WB o AY
speed of.a person’s reagtions for the blood-alcohol*percentage level test in orderto -~ . " " 03Core5, .

-« -7 determine-whether a- ngcr is under the influence of alcohol, the student applies ‘the. ..
~ concepts that there-are differences in the effect of the same anfounts of alcohol pn . ,
individuals and that méasurements-should be appropriate to the v.mable# they meas-> - £ . LT e

“ufe by stating an explanation which.includes that concept as a re ason for tc'stmg ' < o

- something which, like reaction time, is more closely: relatcd to driving than.| IS blood- '

1

alcohol level.» ... e : . e (- _
' ; o . LI W t ’ Ty

hO N LN (Il i e

_ ’ Given a dcsmptlon of a sltu.mon in“which one purson has drunk some al‘,ohol PR WB
another. has taken a barbituate, and a third has taken both and asked 1o prcdlgt L '.ﬂ L 03;C6re-6

* which person is likely tp be atfccted most and to explain his. answer, the studént e ' "
applies the concept that one drug may murease the effect of another so that their Fa At :
combined effect may be much.greater than the, effectof cithef ofe aldne by statmg . o T ,
that the person who has taken both dru;:.s is Ilkcly to. be atfettcd mostand the  * . . " .
essence ot the coneept.- SRS B - oo

- _(nvc na Inst of ugctul propcrtles of dltterult drugs and asked to mdlwtc wlm.h ot thc : Wﬂ S
properties listed is a usctul property of stimulants, the stud&m [Ctul" s that the use- e 03 C'ore 7. ] ¥

ful propemes of stlmulants prescribed by -a doctor mcludc ryduung the appetites of' CE

A

| - .- Lo - . . L - . "”,

-
-
<
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-
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-overwenght people, rehevmg severe paln, and reducmg drowsmess by electmg any

oL b o two ot‘ the propertles from the above list. B
, .. WB " ... Givenalist of purported effects of stlmufants on the body ang asked to select all of
'_'03 Core-8 _' - those effects that caq be caused by stimulants, the student recalls that the effects of
' e, stlmulants on the body include increasing: heartbeat or breathmg rates; producmg

psychologigal change such as nervoushess, irfitability, tension, and anxiety; makmg
it difficult to sleep; increasing aggressive and unpredictable behayior; reducing the ~
. appetite; and causing the\body to use up energy“reserves thereby leading to sudden ~

o exhaustion or collapse, b selectlng at least two of the effects listed abﬂve that
e appear in the check ‘ o RN .

. % . R ' : B
. "WB. - Given that a person feels that the stlmulants pep. pnlls or coffée ehmlnate the need o
03-Core-9 _ for sleep and let him work much longer and asked whether these chémicals are .
SRR | effective suqstrm es for sleep 0 not and-to explain his answer, the student recalls
> . % .~ the concept that stimmulants do treally eliminate fatigue but simply postpone. .

. tiredness because the: body use up its stored energy by esgondlng
- negatively and with the essence of the concept.

‘WB T ~ When asked to explain what is meant when a person-is said to. be developing a
03-Core-10 ' tolerance to a drug, the student recalls that a person is said to be developirig a
: _' C _~ tolerance to.a drug if he experiences decreasrng effects per unit of the. drug taken by
« . statimg thé effect of that notion. s S e

ol

e — - h M hd

- -

wWB. . " -Given alist of the four common hallucinogens.and the sources of these d,rugs'and

03-Gore-11". “asked to match the hallucinogens and their sources, the student recalls that

S marjuana is derived from the hemp plant, mescaline from the peyote cactus, -

o psrlocybln from mushrooms, and LSD from a fungus on rye seed by matchlng the”
hallucn‘\ogens and thelr sources correctly. - S

==

L

WB . v leen ad scrlptlon of a situation in whlch a person has operat;onally deﬁned a.
'03-Core-12- . variable which describes a'measuremént distantly related to the variable to be -
- ' ' measured andl asked whether .this is a good -operational deﬁnltlon arhot and fo -
“explain why, the student applies the ¢oncept that the measurement of a vanable as
o defined by an operationa) definition should be- closely related to’the definition of . .
, the variable purpo ted- to-be measured by resgondlng negatwely and with the essence ] _
of the concept . .[_]“ . ‘\_ & : R oo,

g '.u

We:

_ ther twd peofe could be expected to exgenence the
) 03-Core-13

each took the. same amount of d"hallucinogen and to

s et e

' \

because of dnfferences in sensmwt' s, body welght and background by resgondmg '
negatlvely and w1th the. essence of the concept. . e




e

B 2 . . . v . L i -

When asked to hst at least four possrble undesnrable effects of the hKllucmogen LSD

L . " the student recalls that common-undesirable psychotogical effects of LiSD include -

'halluunatrons that may be very ‘frighténing and flashbacks fromh these hallucmogens *
at a'later time and_that'common. undésirable physical effects mclude dllated pUprls,
lowered body temperature increased heartheat rate, _¢hills, nausea; and posSnbly
long-term damager to- chrpmosomes by s tating in hrs response the essent:e ofrat least
“four of those effects S :

ol

i X

03~Core-14

A

Grven that a person clanns that a halluunogen does not have any bad effects because

he has.often used the drug and has noticed none and asked whether this is proof
that the hallucinogen does nat have any bad effects.and to explain his answer, the
“student appliés’ the concepts that hallucinogens have different effects on dlfferent '
pcople and that’ a drug may produce long-term changes that are pot easily detected
by resgondlng negatrvely and w1th an explanatron that includes the above notrons

. . WB,
03-Core-15

“When asked td define-pldcebo, the student recalls the definition that a placebo-is a *
harmless substance containing no dctive medicine and that it is used when testing = »
the et'fect's ot_' drugs (medication) on people by stating'ﬂle effect of the def_inition.

- WB
03-Core-16.

- e N

>
[

When askcd to explain why when testmg the eftectrveness ofa new dru'g, scientists
give some people the actual drug and others-placebos, the student recalls that
- scientists use placebos when testing the effectiveness of drugs to separate the effects

. caused by a person’s belief that the drug will produce an effect and the effects caused
- by the drug itself by esgondlng to that effect.

/.

" WB

o WB'

oy ..

[N

.'03‘~¢0re~17

When asked to define double-blind experiment and explain why such experiments

are used, the student recalls the definition that a double-blind experiment is one in

which neither the experimenter nor the subject knows whether. the actual treatment
ot a placebo is ‘being used and that this procedure is used to prevent the experi-

menter from sh ing bias toward either the treatment group or the plagebo group

and to check for*the mental effect on a subject of srmply being part of an experi-
fffect of the definition.

-

“WB

103Core-18”~

Al

Given a description of an experlment in which the effect of somcthing is being

‘tested on humans and asked to .indicate whiether this is a double-blind experiment

or not and to explarn his answer, the student applies the concept "that in a double-

bhnd experiment neither the suﬁject nor the experimenter knows whether-or hot the

subJect is- recewmg the treatment by correctly tatmg whether or not'the experlment
: =bl experunenundthc essenceQﬂh&anQnL____

-  WB
03-Core-19

“l

Gwen twd laws and asked to state the reasons given in tht; text Wthh explarn why

g gach of the two laws. might have been passed, the student classifies each law as

existing either to protect people from other people or to try to kcep peoplé from
doing things-that certain lawmakers or a segment of society do not consrdcr rrght
(moral laws) by statmg the effect of the appropnate reason. .

wB

. 03_;Core-20 p
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T WB
03.Core-21.

‘o

.+ Given that Chapter-6 states-thit-laws are passed to protect people from other.

2

[

_people and also.to. support the moral standards of the commuhity and asked if a
tax law: fits into one of-the. above mentnoned catégories and to explain his answer,
the student generates the: c,om.cpt that lAws may also be passed for other réasons
than the two stated in the text by onding negatively and, in'effect, that the:
Iaw uted was passed to raise rev o - -

T

WB' -

. .03-Exc 511

~ Given a fivesitem list desmbmg illusions, deIuS)ons and hallucinations and dsked o,
indicate wlwther each. of the items is-a delusion, an illusion, or a halluunatlon the
“student, classifies as an illusion something that seems leerent from what it rcully is,
as a delusion a tcclmg or beliet that is not really true, and as a hallucination xensmg
sontething that is not rcally thcrc atall by ndu.atmg the correct, catugory for edLh
item on the llst ' 3

wB
! 03Exc521

Given that-the Digit Symbol Subsmutlon Test (DSST) has been used wnh new und 3

-regular users of marijuana and 'that the DSST is an operational definition of an.
cntlty called reaction tiine, matching ability, or concentration and asked to explain -
how the DSST'is an operational definition of the entity. the student applies the -

,.concept that an operational definition is a statement of how to dctcgt and to me4sf
‘,»_ur,g an entity b;{ sfating that the DS§T is a way to detect and measure that entity. -

A3 = i

UMB <
A
a

v '03-Exc 531

"7 Given a description of a loud, noisy party and asked whether thé people at the

party were more likely to have been drinking alcohol or smoking marijuana and to '
explain his answer, the student applies the Lonu‘ebt that alcohol seems to stimuiate-_
aggressive behavior, whereas mdruuana terrds to stimulate passwe and withdrawn

behavior by sratmg tlwt the pcoplc were pmbahly drinking aluohol and thc gssence

of thc coneept. - - - _ _ ‘
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plant or ammal by esgondmg to that effect.

. . [N ‘ . H L
When asked the source and the function of sperm, the student recalls that sperm are : WYY
things produced by the male parts — the testes or anther (stamen) — of animals and 01-Core-1
plants and they can fertilize the eggs of the female by r esgondmg to that effect. '
When askei‘i to state fhe source and functionof an egg, the student recalls that eggs _ WYy
are produced by the female parts of plants and animals or the names of the specific 01-Core-2

party, pistils and ovaries, and that an egg can combine with a sperm to become a new

| R > 1
_ When asked to desmbc what happcns, to sperm during thc mating ofanlmale the, WYY
student rccalls that during the mating of animals the male deposits sperm directly’ 01-Core-3
into the body of thc temalc by r csgondmg to that effect. :
Given access to cther, an etherizer, and a vial containing only live fruit ﬂICS and . « WYY
asked to etherize the ‘frudit fies, the student mampuiatcs the.fruit flies and the - v 01-Core-4
ctherizing apparatus by etherizing the fruit flies so that none of the flies are moving '
_around and none have been killed (wings spread). _ : . i o
’ o [] : 4
Given a vial containing fruit flies, some of which are dead, two empty vials with o ' : WYY
caps, an ctherizer, and ether and asked to etherize the flies in the vial, to separate 01-Core-5
the dead flies from the ctherized ones, and to label them, the student classifies the o
fruit flies with folded wings as ctherized gnd those with outstretched wings as dead
by separating and labeling the ﬂm correctly as dead or ctherized. :
Givén a vial containing fruit flies-of both sexes, ether, an ctherizer, and two empty ‘ WYY
Vials with caps and asked to ctherize the flies, to separate the males from the fe- . * 01-Core-6
muales, to put them into different vials. and to label the vials, the student clasdifics the .
fruit flics as males if their abdomens are blunt and black or as females if their '
abdomens are ppmtcd and light colored by separating and leclmg the mdlu and
female fruit flics Lorrutly o _ o
. . Y S _ — .
When asked to outline the procedure for obtaining virgin female fruit flies from a WYY
_ vial containing all stages of fruit flics. the student recalls the procedure for obtain- ' 01-Core-7
ing virgin female fruit flies as (1) clearing 1l the adults from the vial, (2) waiting more :
than five and fewgr than tep hours for morestlics to hatch. (3) etherizing the newly
hatched flies. and (4) separating the funales from the malcs by s tatmg such a pro- , N
cedure. | . \ e
When asked to dcﬁnc pure slram optmtlon.llly the student recalls the definition ' WYX
- thirtea pure <train is gne in which all the offspring for several successive generations , 01-Core-8
have thc same lemg‘llnstus by cspondﬁlg to that ctfut )
-'thn asked to list thc stages in the life cycle of a fruit fly, the student recalls that - "WYY
the stages in the life cyele of a fruit fly are cgg, larva, pupa, and adult by so stating. . 01-Core-9
B . ¢ I
0 o . .
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WYy Given a hand lens and a jar containing a culture of ‘fruit flies including eggs, larvae,
+ 01-Core-10 pupae, and adults and asked to indicate the eggs, larvae, pupae, and adults, the stu- .
dent identifies the tiny white objects on top of the fly food as eggs, the small worm- -
like creatures crawling through the food as larvae, the light brown cases on the sides
of the jar as pupae, and the free flying flies as adults by indicating the correct

- ' . specimen as exemplary,of -each stage. ,
v | ' . - S
. WYY _ Given a Vdrldtlon of a single feature in each of two pure strains of fruit flies. angd__ b ﬂu_“
. 01-Core-11 asked to predigt the possibl¢appearance of this feature in the first-generation off- . ‘

~.spring of a cross between these pure~strdm “flies, the student applies the concept that
one of two variations of a given feature will cover up (mask) the other in the first-
generdtion offspring of a cross between two different pure-stram fruit flies by stating
that all the first-generation offspring will show the same variation as one of the
parents. - < - ;

Y
14

wyy ¢ fWhen-asked to state why the mhentan(,e of only one feature is studied at a time

01-Core-12 although the organism mhents many features at once, the student applies the con-
B cept that the systems-approach permits an orderly investigation of factors in com-

plex systems by stating the essence of that concept. . .

WYY Given the variation of a feature shown by each of two pure-strain parent bean plants
T01-Core-13 and asked to predict the variations that will be present in each of the first two gen- >
) ' crations of offspring ot a cross between the parent plants, the student applies the
Q- concept that when'two bean plants, each a pure strain for a gllfferent variation of a
feature, are crossed, the first-generation offspring show only one of the variations,
\.. ' : but some of the second-generation offspring show one variation and some show the
other by predicting that all of the first-generation offspring,will be dllke in this
L _ ' feature and that some of the suond-generatlon otfsprmg will have one’variation and .~
~ some the other. —

¢ [
~ v m

WYY “©  Given that two puré s)triiihs are crossed and that the firstygeneration offspring are
01-Core-14 . crossed among themselves and dsked to predict the ratio of the variations that vill
' ' appear in the second-generation offspring, the student applies tfie rule that there is a
three-to-one gutibof feature variations in the second-generation offspring of a cross
between two pure strains by predicting such a ratio.

A ) M
=

WYY ' Given a great many objects that can be classified into two types on the basis of some
01-Core-156 visible characteristic and asked to estimate the ratio of one type to the other quickly
i and accurately, the student applies the concept of sampling by drawing a sample of
.30 to 80 bearis, ¢ counting the number of each type of object in the sample, and calculat-
ing the ratio ofone type to the othcr in the sampk to estimate the ratio in the Iarp:,e
* population. ‘

—

oL

S -

R WYY X Given an organism and asked to determine by inspection whether the organism is or
01-Core-16 : is not a pure-strain organism the student applies the concept.that appearance is

L .
. ) ° . . 1
v ‘ o} . T T . h
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. . . . W* .
‘ successive-generations far a cross between tw;}t/gamsms and’asked whether or not

ofature for at least’t

_between two different pure strains will ook like each strain, but the variation of .

. agreement with the concept.

- between two different pure strains have the same variation of a feature as three-

*
-

- . ’ B . . * - . ' . . '. . *
insufficient evidence on which to determine whether or not an organism is.pure . . e
-strain by stating the essence of the coficept. S , .« '

Given information as to theoceurrence of a single variation of a feature in three  +  __ WYY §

_ ‘ ‘ 01-00417 ‘ :
the organisms are pure strain for the feature, fhe studeht appliesthe concept from the .

ISCS two-bit model that organisms are pure strain for a particular feature variation ..

if the offspring of a-oress-bebween-two.organisms. all have the same variationofa "~ :
E wo offspring generations by respanding positively and to the T
ct‘fcc!_yu.t the organisms e pure strain if all the offspring h,ayc"“’thc same variation ™~ T 0w
as the parents for two or more generations of offspring. _ ; - : '

.

< B ¢

Given the different variati(%s of-a given featurein each o_f two pure-strain parent " WYY .

~plants and five purported descriptions af the first-generation offspring and, asked to ) 01-Core-18

predict the appearance of the first-generation offspring, the student applies the con-
cept-that the first—fgcncrayt'yn offspring of a cross between parents that are pure

strain for different variations of the same feature all have the variation of the feature
shown by onc of the parents by »sclcgcting the description in agreement with the

concept. . o L .

.

- Given the :variatj(')ns of a feature in two different purc-strain plant§ and five possible , wYyvy”®

descriptions of the sccond-genération offspring and asked to sclect the best descrip- © 01-Core-19

- tion of the sczz:&{;cncration offspring of a cross between these pure strains, the ’
¢

student applies concept that somg of the second-generation offspring of a CToss

one strain will occur three times as often as ‘\‘chcr by sclecting the choice in

T

:Giiven the variation of a feature in the §c'cond-gcncrz_|tion offspring of. a cross between ' WYY
_two different pure-strain parents and agked to state the variations of the feature ] 01-Core-20 .
~exhibited by the parents and the first-generation offspring, the student applies the '

concept that one of the parents.and all of the first-generation offspring of a cross

quartérs of the second-generation offspring and the other parent has the same 5 S
varigtion as the rest of the second-generation offspring by stating the appearance of -
the parents and the first-gen¢ration offspring on that basis. '

Given ample opportunity to work with materials on a laboratory activity. of more wyyvy
than one day’s duration and asked to obscrve the cleanup period at the appropriate 01-Core-21
time, the student chooses to close thmmtofy attivity period promptly upon

receiving notification of the time by fwmediately ceasing the laboratory activity,

returning materials in usable, clean condition to,storage places, and participating in

work arca-cleanup, on at least three separate occasions when being observe by the RN

. teacher without his knowledge. ‘ : ‘

) - . 1 . -
’ .I . . Y :
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WYY * . When dsked to wotk in the laboratory with fellow students, the student chooses to
- 01-Core-22 - cooperate with fellow students in the laboratory by bemg polite, waltmg his turn,

being orderly when moving about, and observing the right of his classmates to work
without being unnecessarily disturbed, when observed without his knowledge by the

) . . tedcher or another- de‘ngnated person on at least three ouaslons .-
N ."')““A‘ — .‘_-r:_u‘ n ."‘ - . - ‘ o
WYY M Wien asked to-work-with the equnpment and text materials of the 1SCS course, the
= - 0+Core-23 ... - ° student chooses to show personal- responsnExlxty for. returning faboratory équipmisnt ™
T ...~ . - nolongerneeded to-the: -proper storage places during the activity period by r eturmn_g_

_such equipment and materials to the designated storage places on at least. three
occasions when observed by the teacher or another designated observer without his
knowledge of being cheukcd

'y

WYy When dsktd questions.in the textbook, the student chooses to write in his Record
01-Core-24 ~* Book his answers to 90% or more of the questions in his textbook by ¢ xhlbmng the
' : written responses when the tcachcr spot Lhetkb to dctcrlmm if he is domg $0.

WYvY . When workmg independently in the laboratory, the student chooses to show proper
- 01-Core-25 care and use of ISCS laboratory materials by _Mg ihe materials only for their
intended purpose or by r requesting cstmg permission to do other specific experiments witlr

" them, when being observed without his knowledge-by the teacher or anothcr desig-
nated person on thrcc or more occasions. :

¢

WYY When asked to define the word cross as it is used in the study of inheritance, the
01-Exc 1-1-1 . student recalls the genetie definition that cross is the plinned mating of two
‘ ~organisms pt (ll”(_:l'L‘ll_t strains by s &tatmg the essence of the definition.

\

wyy . : Given an operational and a nonoperational definition of two human variations and
01-Exc 1-2-1 . asked to state which of the dchmtlons is an_operational definition and to explain
' the reasons for his choice, the student dppllC‘i the concept that an operational .
definition has two parts, one telling how to deterthine whether the variation is
present or not and the other telling how to measure the amount qf the variation
‘present, by sclutmg the operational definition and by stdt_g. the essence of the

conucpt
wyy ° When asked to-state the two questions that an opcmtnonal definition should answer,
01-Exc 1-2-2 the student recalls that an operational definition should answer the questions, “How -
can | tetl when | have some?” and ‘How can I tell how much | have"“ by stdtngg the
» essenee of cach 01 those questions. 5o \ ‘
WYY Given a description of a situation in which insects develop more slowly or not at all
01-Exc 1-3-1 in co8l weather and asked to explain why there appear to be few adult insects in the

" winter, the student applies the concept that cool tempcrdturcs slow down or prevent |
Jinsects from completing theirlife cycle by s tating the essence of the concept.

v
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When asked ta determine the total nijmber of bits thatall of a person’s great-
grandparents had for a single feature, the student applies the concepts that the num-
ber of ancestors doubles in each preceding generation and that each person has two
th,s for each tt;atur_c by eggondmg thh the “wumber gzx_tecn _ .

R

- i

z\ - . N bk ™

(nvcn a dumptlon of a specilic genetie tcaturc in an individual and askcd whcther

it canbe dctcrmmcd wlnch ancestor contributed the specific genetic feature and to

“explain his"answer, “the student applics the Eoncépt hat theancestorwho-contribs.
utes a spcum genetic feature is determine by chance by csgondmg negatively and
with the essence of the concept.

- ’/>‘

WYY
- 01-Exc 1-4-2

1

-

Giveir two whole numbers between 2 and 99 and asked to calculate the rough ratios
of these two numbers to one decimal place, the student applies a procedure for
cal¢ulating a rough ratio that involves dividing the smaller number into the larger
numbc aid itself and cxprcssmg the ratio in the standard format by stating the
rough ratio in the standard format. such as 6.7 to |, to within an accuracy of £0.2.°

'S

wYyy
01-Exc 2-11

Giiven four rough ratios and asked to'convert them to round«,d off ratios. the student -
dpplm the rule that a rough ratio whose fractional part is 0.5 or lafger is rounded
off to tht next highest whole number and a rough ratio whose fractional part is

0.4 or smaller is- rounded off to the next lowest whole number by wnvcrtmg the
rough ratfos to rounded-oft ratios correctly in at least three of the four cases.

WYY
01-Exc 2-1-2
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. - -offspring show the feature variation shown by approximately thre

- _cftu.t

s

k‘:ivgn the frequency:of two variations,of a feature in the cond*generdtnon offspnng“

/ffom the mating of two pure-strain fruit flies and asked to state the accurrence of
" these variations in the parents and the first-generation offspring, the sfudent applies
the concept that one of the original parént fruit flies and all of the -generation
varters of the
the variation

ling to that
.

~ second- -generation offspring and that the other original parent show
shown by one-quarter of the sccond-generation of fspnng by rt,spon

WYY "

- 02-Core-1 -

_ Given the variations of one feature in each of a pair of pure-strain pzirent fruit flies *
and the frequency of these variations in the first-generation offspring and asked to
predict the proportion of each variation in the second-generatiop. offqprmg, the
student applies the concept that three- quarters of the second-generation offspring .
of a cross between pure-strain parents with different variations of one feature will
show the same variation as onc of. the original parents and all of the first-generation
offspring and that the remaining one-quarter of the second-gencration offspring will
show the variation ol the other original parent by p rcdnctmg correctly the ratios

of the appearahce of the variations of that feature in the in the second-generation offspring.

wyy'

- oz-Co}e_-z

Given four statements about the transmission of features from parent to offspring

_ and asked to-select the statement that best describes the relationship of the parents’.

features to the features of the offspring, the student classifics as the pattern by.

which features of .the parents are passed to-the offspring the statement that the off-

- spring generally show some features in common with cach of their parents by select-
,=£~ that statement. '

WYy

_02Core-3. ...

When' asked to name the science which deals wnth the study dfpattenis of inheritance,
the student recalls that the science which deals with the study of patterns of inher-
itance is called genetics by_ so stating.

WYy

- * 02-Core-4

£

Al

When asked to state the assumptions of the one-bit model of inheritance, the student
recalls that the assumptions of the one-bit model of inheritance are that &ach indi-
vidual has just one bit of information for cach feature and that it is a matter of
chance whether an offspring ru\uve\ its bit from onc parent or thc other by stating
the effect of these assumptions, ', )\

WYY
02-bqre-5'

Y

When asked torgive a reason why the o.nc—bit model is not a satisfactory inodcl of
inheritance for most features, the stk{lcnt recalls that the one-bit model is not a
satisfactory model for inheritance cither because it doesn’t explain the inheritarice
of the féature variations in the second- -genefation offspring of certain crosses (with-

out making wild assumptions) or becaude it doesn’t allow prediction of theé ratios of "

the variations in the scuond—gcncratnon offspring of certain crosses by stating the
essence of one of those.

- WYY
02-Core-6-

i
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WYY . . Given a phenomenon for which there are two models and five possible reasons that
- 02-Core-7 onc model might be rejected and gnother model accepted and asked to selecet the

best reason for rejecting one model and accepting another, the student classifics %c
model as-better than another if it agrees more closely with cxpcnmcntal cvndcnu Yy
leLtl!lg the rcsponsc that expresses that idea.

WYY When asked to state the ussunhptio'ns of the two-bit model of inheritance, the student A

02-Core-8 .. ©recalls as assumptions of the two-bit model of infeyitance that (1) every individual
o o has two bits of information for cach feature, (J¥ ong bit for cach feature is, passed

. from Cach parent to cach of the offspring. (3)'the bit\for one variation can mask the
other bit, and (4) chance determines whiclrof the two\blts is passed from a parent -
to an individual offspring by stating the eficct of at least three of the assumptions.

T —
wyy ' - Giveg that the inheritance .oI'.,'.u feature follows the _two-bi\b model. the variations of a .
.02-Core-9 feature shown by two differént parent plants. and the varidtion which masks the

v other and asked to use the two-bit model to predict the appearance of the first- and
’ ¢ second-generation offspring of a cross between two pure-strain parents for different
variations of a feature, the student applies the concept that ifi the inheritance of a
feature follows the two-bit model, all the first-gencration oﬁsbrmg, of a cross between
. ' two different pure strains show the masking of the same variation and therc isa
e e e HhFeO-to-oRe-Tatio-of -masking to masked variations of a feature among the second-
generation offspring of this cross by predicting results to that effect. - ..

:
14

. WYy - When asked to state why a plant that is pure stryip for the masked (recTssivc) varia-
- . 02-Core-10 tion of a feature iy usediin a test,¢ross with an unknown plant, thd stuc

that a known plant that is pure strain for the masked variation of 4 feature is used
for a test cross with an unknowny plant so that the bits from the known plant do
not mask the bits I’rom,.-'thc unknown plant by responding to that efifect.

|

|

ent-recalls . |
— 1

|

|

[y . ’ v
_— : . . : - g
WYY  -Given experimental data that canot be explained by the two-bit médel of inherit-
02-Core-11 ance and asked whethdr it is possible to explain these data in terms df the two-bit

model and to explain his answer, the student applies the coneept that a model can’
.explain only experimental dhita that agree with the predictions made by thie model
by responding negatively and. in effect. that the data disagree with predictions based

on the two-bit modd . -~
. " : : ~ . A : i : N
WYy ¥ Given a description of a situation in which ne'w experimental evidence is not ex-
« 02-Core-12 . _ "™ plained by the two-bit model and five possible courses of action and asked to select:
.. ' thc best course of action, the student recalls that when a model cannot explain new

cxpcnmcntal data, the prcicrrcd course of action is to make an attempt to modify
the model so that it explains both the new and the old data by s clcutmg the answer |

n "\ ' that expresses that idea. : .
£ ~r
WYY . Given which Vuriutipn of a feature is niasking and a description of the offspring from
02-Core-13 : a test cross between anunknowa plant that shows the masking (dominant) variation 2
and a plant that is purce strain for this variation and asked tp state what bits are ¢
o - . R . . - .. PR I . . . ) - "_, / .
ERIC | | | 48 SR
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carricd by the unknowmrand the reason for his answer, ﬁ'\e student applies the con-,

o

cept that a plant that is pure strain for the mdskmy(dommant) variation of-a feature _ o .

is not used for a test eross with an unknown because such a cross produces the same
offspring no matter what the bits from the unknown are by statmg in-effeet, that
he cannot identify the bits for that feature of thc unknown and the notnon of the y
“conéept. : : "

Given which variation of a feature masks the other, the variation shown by-anun- - - WYY’

known plant, the variation shown by a pure-strain test plant, and information that 02-Core-14
half of the offspring of a cross between these two resemble the:unknown plant and ~ _ » o

half resemble the known plant and asked to state whether or hot the unknown -
plant is pure strain, the student dpplles the concept that it half the offspring of a “
Cross show, the same variation as. the unknown plcmt and the other half show the

same variation as thes pure-strain -knowp plant, the ‘unknown plant is not pure strain

Ior the feature by rcsgondmg negatively and wnth the effect of the concept.

Given which 'variqtion of a featurc masks the othcr, that the musk_ing variation is : WYy
shown by an unknown plant, that the masked variation is shown by a.pure-strain ° ' 02-Core-15
known plant, and that all the offspring of the test cross have the same variation as . '
the unknown plant and asked to predict whether or not the unknown is pure strain

~and to state the basis for his response, the student applies the concept that accord-
mg to the¢ two-bit model if all the offspring of a cross show the same variation as
the unknown parent plant, the unknown plant is pure strain for the Icaturc by
rusgondmg positively and with the clfcet ol thc LOIILLD(

',
St L

Given the variation of a I‘cuturc sllt/)wn by two different puresstrain parents and the, -+ WYY
vatiation of the feature shown by the first-generation offspring ol a cross between . 02-Core-16-
these two pure strains and asked to explain why only one variation of the feature

is present in the first-generation offspring, the student applies the concept that the

first-generation offspring of a cross bctw‘n two organisms that are pure strdm for

:clmcrcnt‘v‘nrmtlon;()I a feature show that variation of the Icaturc which masks the

»

othcr variation hy tatmg the essence of the concept. '
When asked to define the term recesslvc bit as used in the two-bit model, the student WYy -
recalls the definition that a recessive bit is a bit of genetic information for a feature - 02-Core-17 -
that can be masked by a dominant bit for that feature by responding to that effect. SR

. -
When askcd to define the term domiinant bit as |t is used in the two-hit model, the . WYY
student recalls thc definition that a dominant bit refers toa bit of genetic informa- -02-Core-18
.tion for a feature tlmt will mask recessive bits for that tcatur@hy csgogdlgb to o
that effect. | o ; | '
Given the letters used to gepresent the bits for variations in a hypothetical study of . WYY
some variation of a feature nd asked whether the variation is dominant or recessive, " 02-Core-19
the student classifies the feature variation as dominant or recessive on the basisof ‘ '
' X ‘ .

*\




whethcr the bit for the variation is represented by a Cdpltdl Ietter or a: lowercase

letter by. so ndlcatmg

e R ]

WYy

02-Core-20

Given the dominance or recessiveness of a variation of a feature and asked to devise

a symbol to représent a b_‘it for thé variation, the student umglies' the convention that

a bit for a dominant variatjon is represented by a capital letter and a bit for a reces-
sive.variation is rcprcsentgd by a4 lowercase letter by w ntmg symbols in agreement

~with the convention. %

WYY
02-C9re-21

Given the mtormdtron that two individuals involved i m a Cross are purc strain, one }
for the dominant variation of a feature and the other for the recessive variation, A &

- two-generation inheritance chart showing thc cross, and the first-generation otj\prmg,

who exhibit only one variation and asked to state which variation is dominant, which *
is rcLLssiyc and the ‘basis for his answers, the 9tud€nt applies the concept that the <
variation-of a feature which is dominant masks the recessive variation by clcutmg

such varldtlons dnd by .statmg the effect of the concept.

WYY
02-Core-22

Given a three-generation family inheritance chart in which some individuals show
the dominant variation and some show the recessive variation of a simple dominant-
recessive feature and-information: as to the dominant variation and asked to state
for cach individual-a possible set of the genetic bits it carries, the student generates
a possible set of genetic bits for caeh individual shown on a threc-gcncratlon family
inheritance chart in agreement with the following rules: _

- (a) individuals showing the recedsive vatiation hdve two recessive bits,

(b) individuals showing the dominant variation may have either two d‘orﬁinuht
bits or one dominant and one recessive bit,

(&) the offspring of a mating with anindividual who has two recessive brt}

. must have at least one recessive bit,

(d) cach parent of an individual-showing the recessive variation must have at
least one recessive bit, ' _

(¢) a parent probably (but not necessarily) has two dominant bits if the dom-
inant variation is shown by all the soveral offspring of 4 mating with an '
individual having two recessive bits, and

(f) a Ldplttll letter must be used to tepresent a dominant variation and a lower-
case letter to represent a recessive variation

by stating a possible genotype for at leaqt sixteen of the nincteen mdrvrduals sh
in the chart.

wyy
02-Core-23

answer, the student upplies the concept that predictions of the featur Variutrons of
a particular offspring cannot be made with certainty but rather only {n terms of - ™
probability by stating the essence of the concept. .~ . . - )




Given a descnptlon of the mherltance pattern of a snﬁple dommant-recessnve feature
for three generations and asked to ¢onstruct an inheritance chart for the feature,
using squarés andcircles and shading-and nonshading, and towrite near each square
or circle the person’s name and a possible pair of bits which that person may have,
the studeant applies the following conventions used in inheritance charts: each gen-
eration is in a single horizontal row, the geheratlons are separated vertically with the
oldest at the top, circles are used to represent females and squargs are used for males,
shading is used to distinguish individuals showing the dominant variation from indi-

.viduals showing the recessive variation, crosses (marrmges) are indicated by a straight
horizontal line joining. the symbols of the partners, and the offspring of a cross are

indicated by vertical lines originating from the cross line and terminating at the off-
sprmg, by ¢ onstructmg such a chart from the/ data. : 1

WYY
02-que-24 .

. Given the feature variation of-and ihc bits cdrned by edc,h of two parents for one

feature and which bit is'”dominant and asked to-state the ratio of feature variations '
in the offspring of this cross by completing and using a Punnett square, the student

- applies the procedure for determining the ratio of feature variations in the offspring

of a cross, using a Punnett square in which each vertlcal column represents a bit ~ .

inherited from one parent andl each horlzontal row a bit from the other parent, com-
bining the row and column bits to produu: the table epm&/countmg the table ‘
entrics that represent the same feature variations, and taking the ratio of these varia-
tions by onstructmg a chart and s tatmg aratioin agrccmcnt with the datd provided.

WYY
02-Exc 4-1-1

T T ]

W




~amodel hclpcd hixy understand patterns of inheritance, the student gencerates the - 03-Exc6-1-2 -

_accurate comparisons ot data. and (3) a model is hetpful for understanding patterns
because a model provndc\i basis for explaining what may be happening and a basis ' i N

,
.

. . , _ N
Given a specified number of features inherited be' an offspring and asked the tdtal ,VV{Y _ _
number of bits the oftspring receives for these features according to the two-bit : 03-Corex] ' .
model. the student applies the assumption of the twobit model that an offspring ; i : L

mhcrlts one bit for cach feature from each parent for a total of twice as many bnts
¢ features by s stating a number which is twice the numbcr of Icaturc

Given the bit symbols for the possible variations of five simple dominant-recessive . : WYY
features and the genetic bits of air individual and asked to describe the features of .~ 03-Core-2
the individual as predicted by the two-bit. model. the student apphes the concept
from the two-bit model that an individual will show the dominant variation of a
simple-dominant;recessive feature unless both genetic Bits for this teature are for the
«recessive variation, in which case he will show the recessive variation. and the con-
vention: tlmt dominant variations are represented by capital letters and recessive
variations are represented by lowercase letters by predicting redicting the mdwndual S .
appearance correctly. . . ‘ S "
-4 : '

Given that data trom brwdmg experiments disagree wnth prediCtions based on the WYY
two-bit model of inheritance and asked to state how the value of the data could be 03-Core-3
established and the effects this would have on the model, the student applies the _
concepts that experiments which produce unusual résults should be repeated and S /

that if $imilar results are obtained in suttu&ent instances such results would cause the /
‘modification of éxisting models or a new model to be devised which would cxplam '
both the new and the old data by stating the effects of those concepts.

When asked to state two reasons why Mendel was successful in understanding
patterns of inheritance, whereas others were ynsuccesstul. the student recalls that
the reasons Mendel was successtul in understanding the patterns of inheritande were
that (1) he studied only one feature at a time (systems approach). (2) he- applied
.mathemitics to his study, and (3) he devised a model to auount for what he saw by . _
stating the essenceof two of those réasons. o o , SR

1

1

When asked to explain why Mendel’s use of the'systems approach, mathematics, and - ‘WYY
notion that (1) the wstcms approach is helptul because it allows one to examine i ;7

single’ feature at a tlmc (2) mathematics is helpful because it facilitates making

on which to'make predictions by.stuting the effect of at least two.of those notions.

\

(nven which variations of tw\) features are dominant and that two individuals are . WYY

cach pure strain for a dominant variation of one of the features and the recessive 03-Exc 6-2-1
variation of-the other and asked to predict the appéarance of the first-generation S

offspring of this cross. the student apphu the concept that when two individuals -

that are pure strain for different variations of the same two features are crossed,

tl\g first-generation offspring show only the dominant variations of the two features

é . ¢
A

"‘-\ . C e . ) 1 ) . ’ b
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by _Q_redxctmg that the ﬁrst-generanon offsprmg would have’ the dommant varlatnon '

of both features. .

P

4

Given directions -to refer to Ex cursion 6-2, which variations of two features are the

dominant variations, and that two individuals are each pure strain for a dominant
variation of one of the features and a recessive variation af the other and asked to
predict the ratio of variations that will appear in the second-generation oftfspring of

" this cross, the';)tudcnt applies the concept from the two- -bit model that when two

individuals that are pure strain for different variations of the same two featuresare
crossed, the féature variations that appear in the secortd-generation offspring are in
the ratio of 9 (dominant, dominant) to 3 (dominant, recessive). to 3 (recessive,
dominant) to 1 ‘(recessive, reuesslvc) by predicting the ratio Lorru,tly

S

CWYy .
03-Exc 6-2-2
WYY

03-Exc 7-1y T

- be shown by different otfsprmg in the second cross.

Given that a variation of a feature does not entirely mask afiother variation but .
results in a blending of the two variations in an individual which has a bit for each
variation and asked to predict the appearance of four otfsprmg from cach.of two
Crosses, one between parents each of which shows the blénd of the two variations
and one between parents one of which shows the blend of the two variations and
the other of which shows one of the variations, the student applies thc concepts that

© (1) in cases of incomplete masking, an individual which exhibits a blend of two

variations has bits far cach of the variations, and the bits are given to the offspring -

" as any other bits are given, (2) when unlike bits appear in the offspring, the
_appearance is that of the blended variation, and (3) some offspring will have the

same variation as the pure-strain parents and others will have a blend of the two
variations by gredicting that both of the variations and the blend will be shown by
different offspring in the first cross and that one of the varmtlons and the blend will

4

L

k4
WYY
03-Exc 7-2-1

Ly

Given the information that one variation of a feature is dominant. in males, that the.
other variationis dominant in females, and a three-generation inheritance chart for ;
this feature and asked to predict the bits carried by each individual shown, the .
student applies the rules of the modified two-bit model of inheritance, that (1) an

* individual showing the recegsive variatidh for his sex has two bits for this variation,

(2) an individual showing the domir}ant variation for his sex has either tv‘&‘o bits for
this variation or onc bit for cach variation, and (3) if an offspring has two identical
bits, cach parent must have at least one of these same bits by predicting the possible
bits tlmt LOllld be carried by cach mdlvndual in dgrwmcht wnth those rules. ..

. WYY
 03-Exc 7-3-1

Given a description of a situdtion in which a husband blames his wife for the.fact
that all their children are girls and asked to state whether the husband’s reasoning
is logical or not and to explain his answer, the student applies the concept that the
genetic inférmation passed from the father to the offspring’ determines the sex of -

~ the offspring by s stating that his. reasonmg'ls not lOt,l(.dl and the notion ofthe concept.

v

WYY .
03-Exc 7-4-1

Given dircct_ions to refer to Excursion 7-4, that the bit for a feature is carried on-the
X chromosome; that the Y ¢hronrosome carries no. information for shis feature, and
the dominant and recessive variations of this feature and asked to prc_c&icl the

L




“

appearance of and the bits carried by the first- and segond-generation offspringof a
cross between a female that is pure strain for-the recessive variation and a male '
carrying a dommant bit, the student applies the followmg wncepts of the two-bit
model of inheritance as it is modified to explain sex-linked inheritance: (1) males
have an X chromosome and a Y chromosome, whereas females have two X chromo-
somes, (2) bits r?mt carry genetic information-are located on chromosgmes, and (3) _
cnthcr the dominant or the recessive bit is cxprcssed in malesif the bit is lOLdted on - o
the X chromosome.and the Y chromosome carries no information for this feature - ' R
by predicting that (1) the first-generation male offspring will have a recessive bit and- . .
will show-the recgssive variation, (2) the first-generation female offspring w1ll have one - o
. bit for-cach variation and will show the dominant variation,‘(3) half of the suond- '
g,cncratlon malé offspring will’have a recessive bit and will show the recessive _ .
variation, whicreas the rest will have a dominant bif and will show the dominant - - RN
variation, and (4) half of the second-generation female offspring will have two '
recéssive bits and will show the recessive variation, whereas the rest will have one -

bit for_ cach variation and will sfow the dominant variation. . - .
Given a situation in which genetically identigal living things appear dlffcrcnt and o WYY

asked to explain the cause of these differences, the student apphu the concept that " * . - 03-Exc 76-1 .
environmental factors can’ cause differences in the appeardnw of genetically ST T .
ldL‘l)tlLdl individaals by statmg the essence of the concept or by i stmg specilic _ '
environmental factors. of the situation presented. ’ . . .

Given a description of a situation in which two groups of the same specics of animal : WYY

are released in a closed.crivironment in which there are predators and in which the * - - 03-Exc 7-6-1

predominant background color is similar to the color of one group but very different .
from the color of the other and asked whether there are more of one kind than'the - - : T
other after a period of time and to cx.plam his answer, the student dpplies the con- T
cept thatanimals with protutwc coloration have an advantage over more visible

animals in surviving predators in- the environment by chondmg affirmatively and

wlth the.effect of the concept.

iy

Given a situation in which,an environmental factor lenges theappearance ol an’ WYY
individual “and asked whether the, offspring of this individual will have the same
- appearance and to explain his answer, the student applies the concept that features
- developed because of environgmental factors are not tmnsml;tcd to oﬁsprmg : ‘
through bits of genetic information by r wgondmg negatively and with the essence of

. the conceept. R ‘ ) ROE S | s
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Given an opcmtnonal and a nonopcmtnonal definition of two human variations and
asked to state which of the (lchmtlg)ns is an operational definition and to cxplam

“the reasons for his choice, the studcnt applies the concept that an operational defi-

nition has two parts, one telling how to determine whether the variation is present -

or not and the other telling how to measure the amount of the variation present, by -

selecting the operational definition and by stating the essence of the coneept.

a ~

C~e

When asked to statc ‘the two qucsuons that an opcratlon.ll definition sho&ld answer,

the student recalls that an operational definition should answer the questions, “How
can | tell when I have some?” and-*How can | tell how mmh I have?” by s stating

the essence of those questions. :

1
01 -Gdre»y
.

- T

Given a statement-which stereotypes a group of people and asked it the statement

3® .

could be true and to state the reason for his answer. the stydent applicy the congeept
that human hcings‘ grouped on the basis of one variable still show great variation in
other traits by wspon(ll g ne gatively and, in effect, that the statement s,dnnot pos-
sibly be true hcmusc wuse of Quman variation, :

» .

01-Core-3

L e LY

: thn (lskcddo explain why scientists look for patterns in the changes they sce. the

student generates a reason for the pattern- -secking nature of scientific mvcstlgdtlon
by -stating, in effect. that it allows scientists to predict what changes may occur or

m—_—

may cven be an aid in dcvclopmg an cXpldndthll for why they occur.

v

~

3

Givena hunmn characteristic that shows variation and askcd to give an operational |
definition’ for'thut characteristit, the student genet rafes an operational definition for

‘the Llldr(ll.lt‘rl\llt that includes methods of determining whether the characteristic is

prcscnt am'ol mcqsurmg how much is prcscnt by stating such a definition.

5

A

"01-Corex5

w

(uvcn a‘description ol a human varmtlon and several possible ways to measure this
drmtl(m and askegl to sclcu the besttof these ways, the student (lppllk‘\ th¢concept
that the best way (o measure a human variation is to ts¢ an ol)wmvc testing method
in a standardt way by selecting the method of measurement that uses this technique:

v
01-Core-6

'

When asked to explain why it'is imp()rt;i'ht to-use a nwimlriny device, such as aruler
or a test, when attempting th compare several things, rather than to rely on just the
semses, the student (llwpllg-ﬁ the concept that because human senses can be fooled by
the appearance of things, a measuring device should be uséd so that comparisons are

—~=.made on the hdb[\ of an objective €‘tandard or quuntltyd)y atmg the essqnee ol thc

Lomcpt “

lV
01 -Core-7

Given a nksmptlon of a situatioin involving umhm; (l (lroppmg meterstick in wlmh

‘on@student seems 1o have a much faster reaction time than the rest of the class and

.

Q

ERIC

Aruitoxt provided by Eic:
'

the observation that this student appears to watch the release point, whereas the?
other students watch the catch’ pomt. and asked to dc.scnhc an activity that he could
pcrtopm to test whether a pcrson § feaction time, as measured by the dropping

B . L]

0§

v

01-Core-8




“ERIC

Aruitoxt provided by Eic:

w I

4 ’

meterstick, depends on.whether he watches the release point or the drop point, the:
student generates an activity to test this hypothesis, including the notion of meas-
uring the reaction time of several students by a standardized testing proucdurc lemh
inclydes’ mc.nsurmg, the reaction times of cach student both when he watches the re-
Iease point and wJ.u,n he waluhcs the cyteh pomt by designing such an ac (wnty .

-

01-Core-9

s

WIILH‘.ISkC(rTO describe what:is lm.mt by a tcaturc that shows u)nlmuoudsrvarmtwn DY
the student recalls that a feature which shoWws continuous variation ig one which
varies through all the different valuu l)ctwwn llu thrcmc variatjons by cspoml

- To that effect. .

T

v

When asked to defing either-or featuges, the student recalls that cither-or Ic.ltum

01-Core-10 have only two possible variations by r responding to that cllcut . i B .
. — -

v Given a (Icsunplmn of five variables and asked to identify cach as a continuous

01-Core-11 variable or an either-or variable, the student upphgs the-rale that a v.m.nhlc is con-

sidered to l)cl,m cither- -Or variable if it can have ane of only two possible values and o |
|
it is considered to be a continuous variable if it can have any value in a range of ‘
values by indicating the types of four of the varigbles correctly. : -
.——__‘._*‘ ¢ . 1]

v

‘ 3 N DA

v

01-Core-12

Given cighteen measurements and a table forsgrouping these (l.ng.l which l@s a column -
indicating the maximum and minimum values to be |mludcd in cach group, a tally
column, and a total column, and asked to complete IIIL l.lhlc using the data supplied,
the student applies the procedure for wmplcllng. a table of ;,roupc(l data, which
includes entering a mark in the tatly columi in- (e’ ;rppmpn.llc data group for cach
datum, counting the m.nrkx for cach ;,mup to get La group l()l.nl. and entering cach
group.total in {he space provided for that data group in the total colunfn by com-

plulm;_, the table so that not more th.m two of the totals are more than two units
“in error.

v . - [

v When asked to state why scientists mliully'urrungc their data in charts, tables, or
01-Core-13 graphs, the student wmlls that scientists usually arrange their dgta in cliarts, tables, ¢
. or graphs because these arrangements present-the data in an ordered rather than a
random form, they make the data casier to-analyze, and they make it casier to sce the
relationships between the variables by stating two of those three notions.
-V Given a description of an cither-or variable and asked tqg construgt an appropriate -
01-Core-14 tabl¢ for collecting and analyzing measurements of this variable, the student applies

the rule that measurements of an dither-or variable are most casily cotlected and
analyzed using a table with two data rows (or columns), with cach row (or column)
labeled with the feature v .m ition whiclr applies to it by constructing and Iahclmg N
such a t.ll;ﬁ‘ '




ERIC

Aruitoxt provided by Eic:

‘. ’ N . Y . . - ‘\I

‘Given the data for and a descriptiog of a cantinuous yariable and asked to construct » v

an appropriate table for analyzing Measurements of that variable, the student applies '01-Core-15
the rules that measureménts oft a continuous variable are most casily collectéd and™ -
analyzed using a table with more than two rows, in which. cach row is labeled ‘with

the range of measurements that fall into that data group, such that cach datum falls
into o.nf' and only one data group, by constructing and labeling a tal)lc___ol' that type.

1 -

i :

Giyen a description of two cither-or variables and asked to construct an appropriate v
table for collecting measurements of and analyzing the relationship between these 01-Core-16 -
_variables. the student applies the rale that a contingency table is the most appropriate |

table tfor collecting measuréments of and analyzing the relationship between cither-
or variables by constructing and labeling a table of this type.

]

Given deschiptions of a continuous.and an either-or variable and asked to construct . v
an appropriate table for collecting measurementsinvolving these variables, the stu- 01-Core-17
dent applies the rulg that these measurements can®best be organized for analysis by
means of a two- w(ly table in which one dimension, cither the columns or the rows,
represents the possible values of one variable and th‘othcr dimension, cither colunms
or rows. represents the possible values of the other variable and in which two of the
rows or cotumns are labeled with the possible values of the cither-or variable and
mofe than two of the columns or rows are labeléd with the ranges of the continuous
variable that fall into that data group by constructing and labeling a table of that
type appropriate to the variables given. o )

» 3 ‘
I 2 v ’
Given amplc opportunity to work wnh matcrmls on a laboratory activity of more v
than one day’s duration and asked to observe the cleanup periogh at the appropriate ' - 01-Core-18

time, the student LJ]()oscs to close the taboratory activity period pmmptly upon

receiving notificationof the time by nnmcdmtcly LL‘J\I__!.\ the almratory activity,

returning materials in usable, clean condition to storage places, and participdtingif o
work arca cleanup. on at least three separate occasions when being ()bxcrvcd by the oo

teacher withaut his knowledge. : : -

thn asked tu work in the lah()ratory with fellow %tudents. the student chooses to v
cooperate with feHow students in the. laboratory by being polite, waiting his turn, . 01-Core-19

being orderly when moving about, and ohscrvmg the right of his classmates to wgrk

wu‘lmut being unnecessarily disturbed, when observed without his knowledge l)y he

te icher or another dcslg,natcd person on at lcdst three occasions. "

' ) . ‘ . ;
When a_skcd to work with the equipment and text materials of the'lSC S u)ursc the ' ‘ v
stuelen dlooscs to show personal respgsibility for utum;n; laboratory equipment 01-Core-20
no. It)ng,ci uccdc(l to the proper storage plaw«. (Iurmg the aéllvnty pL‘I’lO(l by rcturmng - '
such: uqmpmcnt and- matgmls to the (|L‘slgn(llk‘ K stonm pliaces o at least thrcc oc- '
casions when observed by the teacher or another dcsl;,natctl obscrver without” ‘his . 3 .",
knowleidge of being: checked. S L . )

. . ] “. : N .
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01-Exc 2-1-2 '

» . ! v
¢ * ¢ o
v ‘ : ":'e;
- - ¢
v When asked questions in the tcxtbook the studcnt c,hoosus to write in his Rewrd
'01-Core-2-] Book his answers to 90% or more of the questions in his textbook by exhibiting the
' written responsds when the teacher spot checks to determing if he is doing so. =4 o
x— . e -
v When working mdcmndcn‘tly in the laboratory, the student LhOQ%LS to show proper _
01-Core-22 carc and use of 1SCS laboratory materials by using the materials only for their g .
intended purpose or by requesting permission to do other specific experiments with
them, when being observed without his’knowledge by the tc.lchur or another desig-
natcd person on three or-mare occasions. - ) .,
- : N ) : . r
— + . —+ :
Iv Givdn several metric measurements in mm, cm, and m for cach of two familiar ob-
01-Exc 1-1-1 jects and asked to select for cach object the measurement that would be closest to its
size, the student applics the relationships th.lt a meter is slightly longer than a yard,
a centimeter is about half an inch long, and a millimeter is about 1/25th of an inch
» long by selecting the appropriate. measyrements. :
M _ 3 . _ ..
v Given a m_ctﬁc_ scale with three points, A, B/Jind C, indicated.by arrows and asked to 1
01-Exc 1-1-2- state the distance between two of those pefiits in millimeters and the distance be-
' tween two other points in centimeters, the student applies the concepts that the
. number of small scale divisions between two points_i:—t—thi\{tamc between those
v . points in mm and that ten mm nake up one ¢m by s t*ltmg the distances correctly
' ~to within £1 mm (0.1 cm).
.
v Giyen a situation in which two students have*measured an object with the same
01-Exc 1-1-3 . mcasurmg device and find that their measurements disagree in the last lcportcd
figure and asked to state the most likely?reason why this difference occurred, the
~ student up_blics the concept that when the last digit of a measurcment is estimated,
" the last digit will vary by stating that pro:lul_)ly the last digit had to be estimated and
the essence of the concept. '
. P L ‘
v Given four measurements between 1.0 and 9.9 cm and asked to caleulate the average
 01-Exc 2-1-1 of these measurements to one decimal place, the student applies the rule that an
' average of a set of numbers ds found by adding togetlrer all the numbers’and dividing
: their sum by the number of numbers by calculating the average to within™+0.1 cm. -,
v Givendive numbers between - 100.0 and 999.9 reported to the nearest fenth and

asked to round off these numbers to the nearest whole numbcr the student applics
the rules that if the digit to be dropped is five or grc.ltcr the (llglt is dropped and
one is added to the digit to the left of it and if the digit to be dropped is less than
five, the digit is dropped and the digit to the left of it remnains the same by convert-
ing the decimal numbers to whole numbers correctly.




’ 1] ) . ) '.'. * )

Given a contingency table showing experimental data and two statements about the ™~ . . IV
" relationship between pairs of variables, one of which relates the two experimental : 01-Exc 2-2-1

ERIC

Aruitoxt provided by Eic:

. variables and the othgr of which relates one of the ex perimental variables and an extra-

neoys variable, and asked to stat¢ whether the data provide evidence for judging the _
correctness of these statements and to explain his answer, the student applics the o

-concept that experimental data can be used to evaluate statements only when-the

statements relate to the investigated variables by stating that the data can be L[sc(l '
to judge the gorrectness of the one statement which refers directly to the measured
variables affl cannot be used to judge the correctness of the other statement and. the -

“effect of the concept. _ ' a

.

3

-t




ae

L

KN

Given two qualitative values for four variables and asked to indicate'whether each of -

was provided, the student applus the procedure for constructing a hlstogmm
which includes (1) labclmg, and numbering the horizontal axis so that cach data
group is of equal range, (2) labeling and numbering the vertical axis so tlwt caull
scale division represents the same number of individuals, and (3) wnstrmtmg in .
cach of the columns a vertical bar representing a datd group whose height, as meas-
ured by the vertical scale, corresponds to the numper of mdlvnduals in that data

group b)L wnstructmg thic appropriate histogram.

e
.
¥
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-V
the varjables is-a continuous or an either-or variable, the stydent classifies a variable 02-Core-1
as an cither-or variable if only two values of the variable are possnblc and as a con- ‘
tinuous variable if many different values are possible by i nduatmg the typea of ,
variables correctly. o

. !

_Given a sentence usihg the term range to describe data and asked to state an opera- . v .
tional definition for the term range, the student recalls the opc;rational definition 02-Core-2°
that the rynge is the difference between the largest measurement and the smallest | '
measurement by stating the ¢ffect of the definition. ¥ “

s ——— .

Given a set of fen measurements and asked to find its range, the student applies the . - IV

-definition that the range ofa set of values is the difference between the largest value - 02-Core-3
~and thc smallcst value by regortmg the range correctly. ",

. - . . _ . _

When asked to define operationally the mean of a set of measurerfients, the student vV

recalls the operational definition that the mean of a set of numbers is the sum of all - 02-Core-4 .

the numbers divided by the number of numbcrs by s stating the cffect of that '

definition. ) . .

Given a st of cight measurements and asked to find its inc;m,l the student applies the v

definition that the mean of a set of measurements is the quotient of the sum of the 02-Core-5

measurements divided by the number of measurements by reporting the. mean

correctly to thc!ncarcst whole number. \

When asked to define the mode pf 3 set of measurements, the student recalls the AV Y
definition that the mode of a set of measurements is that measurement which oceuys 02-Core-6 -
most often by stating the effect of that definition. N )
Given a set of twelve measurementsand asked to identify its mode, the student IV~
applies the concept that the mode is the measurement that occurs most often in the 02-Core-7
data set by reporting the mode correctly.

(‘yivcn a grid and a table of data grouped ill num exclusive but continuous groups v
of the sgme size and asked to construct a histogram of the data on the grid whnch 02-Core-8




g

v When asked to explain why data are often arranged in ahistogram or in another kind

02-Core-9 of graph, the student recalls that data are often graphed because graphing makes pat-
terns in the data casier to see by responding to that effect. .

v Given ‘ungroupcd data and a blank sample table for grouping data in fifths and asked

02-Core-10 to construct a similar table and group the data in fifths, the student applies the pro-

cedure for grouping in fifths, which includgs (1) dividing the range of the data by
five and raising the quotient to the next whole number to determine the ngmber of
units (N) in a ﬁt]h. (2) finding the lower limit of the bottom fifth by lowering the

“lowest measurement to the preceding whole number, (3) finding the lower limits of

cach of the fifths by successively adding N to the lower limit of the bottom fifth, (4)
finding the upper limit of cach of the fifths by adding N - | to the lower limits of -
¢ach of the fifths, (5) writing the upper and lower limits of each fifth in the appro-
priate column of the table, and (6) cotnting the total number of measurements that
fall into cach fifth, by C(‘)mglcting the table in dgreement with that procedure.

.
w7 Nl

v -
02-Core-11

Given that scientists often yepeat experiments even after they have drawn conclu-
sions from them and asked to explain why experiments are frequently repeated
many times, the student recalls that experiments arevfrequently repeated many
times to check the results. for accuracy or because itis casier to sce a pagtern in the &
dat!,'w.lwn there are more 'clntu‘by :t__l_t_!_llg one of those notion$ in his answer.

-

v
02-Core-12

/

When asked to explain why he was asked to make three separate measurements of

~cach student’s peripheral angle of vision rather than just one measurement, the

student recalls that the effect of errors unique to individual measurements are

reduced when several mc‘lsurcmcnts are made and averaged by responding to th.lt
eftfect. . o

v
02-Core-13 "

Given data and asked to determine whether a specified value is above or below the
mean and how far above or below the mean that particular value is, the student <
.lpplncs the procedure for comparing a value to the mean, which includes calculating
thc mean for the data,comparing the value with the mean, and subtr.uung the

- mean from the spcuhed value to determine the difference, by stating that the

specificd value is above or below the, incan and rows far it is above or below the
. . ’ b

mean. . o "

—

v
02-Core-14

Given a set of data and its mean and asked why it is possible that na picee,of datum
. . - . 4
is equal to-the mean, the student .lpplm thé comcept that the mean is a caleulated

value based on a set of measurements and may not wrrcspond to any actual meds-
ured value by stating the essence of the concept.

v
02-Core-15

Given the statement that the best example of an ayerage (normal) person is someone
whose characteristics are not exactly average and asked to explain this statement,
the student applics the concept that a particular person’s traits are usually not

average but tend to fluctuate around the mean of the population by stating an

4

explanation that embodies that notion.

.

o d

.) " (.2




Given a single measurement of some relatively unknown variable and asked whether
it can be determined if the value is high or low for that variable and to give the rea-
_son for hii answer, the student applies the concept that a single measurement of a
feature cannot be interpreted unless at least the mean or the rungb'of possible values
of the variable is known by answerigg negatively and with the essence of the
concept. , g : "o

SR\
02Core-16

Given a situation in which people who are tested for touch sensitivity and their

" -ability to locate objects by hearing are told to keep their eyes closed and asked
whether it is necessary-for them to keep theireyes closed and to explain his answer,
-the student applies the concept that since people often use fwo or more senses to

4 detect a stimufus and then cannot tell which sense detect_e(f the stimulds, a particular
sense can Dest be tested wlhien it is impossible for the subject to use another sense
by rcspondigéat'firmutivcl)‘} and with the essence of the ¢oncept.

1

v
02-Core-17

Given the trué value-of a quantity and ten estimates of its size and asked to calculate
the mean error of these estimates, the student applies the proceduse for calculating
the mean error by subtracting the true value from the estimates to find the crrcrs,
adding the absolute values of thése errors, dividing this sum by the number of
ci;timutcs, and reporting the mean error correctly within +1%. -

: V.
. 02-Core-18

When asked to explain why the mean error of a set of measurements is determined,
the student generates the idea that the mean error provides a good measure’of the
extent of the variation within.the data by stut-igg the effect of that idea.

-

; v
02-Core-19

Given the actual value of a quantity jzlndi_tcn estimates of the value of that quantity;

and asked to calculate the mode error of the estimates, the student generates the
procedure for thding the mode error by subtracting the actual value fram the
estimates to fikd the errors and reporting the mode crror as the absolute error which
occurs most frequently. : ' -

AY)
02-Core-20

LI

4

When asked to explain why many researchers are concerned with patterns and _
" similarities rather than with individual differences, the student recalls that many
problems concern groups of people and that the best way to judge what will be best
for the greatest number of people is to determine the characteristics of the group by

r__ﬁsg_(_)ndin__g to that effect.

1Y)
02-Core-21

and asked.if he can state the specific vatue of that chafacteristic for a particular
individual indthe group and to.give the reason for his dnswer, the student applics the
concept that the mean can be used only to describe the characteristics of an entire
group by responding negatively and to the effect that it is impossible to predict the
churactc;i;;m_o—f_zf particular individual from the mean for the group.

: A .

L'

Given the mean of the measurgments of a charactcrisZ for a group of individuals

V.
02.Core-22
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02- Exc 3-1-1

Given a hmto;,rdm dnd a series of labeled pomts in each of three class intervals and
asked which points should bg used to convert the lmtogrdm into a line’ graph and to
justify theselection, the student apphu the fact that the midpoint of the-top of the.
bar of ¢ach interval is used to produce 4 line graph from a histogram by selecting the

midpoints and naming them as such. . Y SRR

S

4

v
OZExc411

Given a pro\mgtor and dmz,mms of two angles of less than 180° with arcs between
the arms to mduatc the angles to be measured and asked to measure the size of the
indicated ‘mglu the student manipulates the protractor to measure an angle. by _
placing the ‘protractor so that its reference point is at the vertex. of the angle. the
side of the baseline with the 0° marking lies dlong one arm of the angle, and the
other arm of the angle cuts the arc of the protractor at the point to be read by"
reporting the sizeof cach angle correctly to within £2°.

v
02-Exc 4-1-2

Given a protractor and asked to construct angles of two different sizes, cach less
than 180°, the student manipulates the protractor to construct an angle by (1).
drawing a straight line, (2) placing the protractor so that its straight edge lies along }
tire line and its reference point is at some marked point on the line;, (3) marking the e
angle to be constructed witha dot along the are of the protractor, and (4) drawing o
a line joining the marked point and the dot by ¢ onstructmg cach dm,lc correctly to . '
within £2°. :

il . - Y

-

v v
02-Exc 4-2-1

. spot appro(uhmg cnemies. /

Given a description of two ammals one a carnivore and the other a herbivore, their

living are, food, method of edtm;, and enemies, and asked to state for cach oI .
these two animals whether it would be advantdngS for it to have its eyes in the St
front of its head or in the sides of its head and to cxplam his answer, the student
applies the concepts that animals with eyes in the fronts of ‘their heads have bcttc
depth perception than those with eyes in the sides and that animals with eyes in the
sides of their heads have a wider range of vision than those with eyes in the fronts
by stating, in effoct, that it would be advantageous for the carnivore to have eyes in
the front of its head because it would then have greater ability to judge distances
when attacking its prey and that it would be advantageous for the hetbivore Ltflmvc N
cyes in the sides of its-head because it.would then have a wider range of Vlﬁ,ﬁ\‘ to

i -

-

(AR
02-Exc 4-3-1

v

.- Given diagrams of sample fingerprints and asked to explain whM a certain person’s

fingérprints do not look exactly like the samples shown for the various fingerprint
types, the student applies the concept that -no two people have exactly the saine
ﬂngcrprmts by stating, in cffect, that the samplc fingerprints-are representative of
vitrious typical battcrnb and no once’s Imgcrprmts will look exuctly like any one -of
thcm T !

.

V.
02-Exc 5-1-1

When asked to ¢xplain why the characteristics of a group are measured by using
samples from the group rathier than by measuring the characteristics of the entire
group, the student generates an explanation that sampling is used because measuring

\]
L]
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the characteristics of. thc entire populatlon is usually too time oonsummg and ex-
| 02-Exc 5-1-2

\
~
«

—%
r%ph of a

pensive by responding to that effect. .
A}

Given tour graphs of frequency distributions and achd to select the g

normal curve, the student identifies the smooth, bell-shaped, symmctn al curve as
. , .

" 02-Exc 5-1-3

a normal curve by clutmg the cortect graph,

Given Your graphs of four different tru;uuuy dmtrlbuhons and asked to select thc
- graph that best represents the curve, most likely 'to be obtained from measuring and

pl@ttinga oontmuously varying humian trait in a tandom sample of the population,

.

v

v

studunt .lppllcs thc comcpts that the ulcul random sample has thc same LllStl‘l-
02-Exc 5-1-4

"human tralts in thc total populatlon produw a normal curve whcn graphcd by

selecting the graph of a normal curve.
stating the ctfect of

When asked to define Iam/()m sample, the student recalls that a mn(lom sample is a
saniple of the p()puldthll which is chosen in such a way that cach person in the
. . ¥
i ..
' v :
A

02-Exc 5-1-5

} -

the definition.

When asked to explain why it is desirable fo use a random sample when measuring

the characteristics of a population, the student [ggalls that a random sample is
b /
. 1
: i
N d J
,l

population has fhe amc chance to be inctuded in the sample by
desirable because the characteristics of the sample will more likely represent the

CV-
02-E7é 5-1-6

e
-

characteristics of the entire popuiatnon not just a small, unu\ual group, by

used and asked ‘whefher the procedure will produce a random sample and to explain

-
rcspon dmb to fhat chct
Given descriptions, of a population to be studicd and the sampling plow(lurc to be
his answer, the student appllu the concept that a sample is random only if cach
_member of the population on has an equal chance of being scleeted by res sponding
’ ‘

negatively and with the essence of the condept.

~~
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Given a sheet of white paper, a 150-watt light bulb representing the sun, and an ISC§ - - 10
spectroscope.and asked whether the spectrum when viewed with the left eye is dif- : 01-Core-1
F ferent from _the spectrumwhen viewed with the rlght eye, the student manipulates
- the spcctroscope safely to view the spectrum ot the light reflected by a sheet of

» » » . i ‘ : A T
whlgc paper by sb-obseg' ing the spct,trnm_ A_ | ‘
= r i . —— \&\ b . -
_ Given a bulb and socket and an ISCS spectroscope and asked to use the spectrqg . - ‘ o 10
. scope to observe the speetrum of the lght given off by the bulb and to state the : - 01-Core-2

color of certain arcas of the spectrum he observes, the student' manipulates am ISCS

spectroscope to obtain a spectrunl by using the spcutrosuope and stating the color \

~ of that area of the sputrum asked for. | \ : '
When asked to define-the term ,s'peé'tro.s'mpe. the student réc;h,ls that a spectroscope ‘ A ) : IO' :
is a device which spreads light into its component colors as the light passes through c ‘01-Core-3 -

_ it by stating the essence of that definition. . A

" When asked to describe what a diffractioin grating does to sunlight, the qf‘txglcnt _ 10
.l't‘k,d”S that a diffraction grating causes sunluﬂlt to spread out into a LOlOl‘ spgetrum S ) -Core-4
'by cspondlng_; to that effect. ' '

‘ - . s w— :
When asked to define the term spectrum, the student recalls that a spectrum is.a \\ _ a 10
band of colors which is formed when light is broken up by a spectroscope, a prism, . * 01-Core-5
droplets of water, or another such diffraction mechanism by stating the essence of o
that definition. o - A - e
A - \ ™

Given three light sources and four descriptions of spectra and asked to match the ) 10
light sources with the spectral types™  a continuous spectrum, a line spectrum, or "~ . 01<Core-6
both types of spectra  which they form, the student recalls that light from the sun

_ or an incandescent light forms a continuous spectrum, that light from heated chemi-
cal elements forms a line spectrum, and that light from fluorescent lamps forms both
types of spectra by matching the type of spectruniformed with the light source.
Given a d‘i‘iigrum of the line spectra of several different elements and the-spectrum - S 10
of an unknown mixture.that contains two of the clements whose spectra are given . 01-Core-7
and asked to predict which elements ar¢’present in the unknown mixture, the stu-
Uent ‘lpplics the concept that the lines in the spectrum can.be used to predict the
presence of definite ¢lements in an unknown substance by naming the two eleménts
whose known spectra make up the spcctrum of the unknown.mixture.
Given a'description of a situation in which a new type-of burner fuel is to be used o 10
for observing the spectra of an unknown mixture of salts and asked to describe the ~ 01-Core-8
steps to follow to determine which salts are in the unknown solution, the student '
applics the concept 2 control sample established datar for the sample which is

not subjected to the ¢ perimental variable by stating a procedure that includes
viewing thc spectrui ot the flame of thc new burner fuel itself asa stcp in lns pro-

* cedure. “ . ' L A -




10 . - When askcd to explam why the spectrum of the alcohol flame was obscrvpd btfforc
01-Core9 = - « + the variouy chemicals were put into the flame, the student applies the concept that 4
. LOlltl’Ol is needed to establish obscrvations about samples not affected by the -
. expcrlmcntal variable from which variations can be observed or measured By stating, -

in cffect, that a control is needed so that onetan be sure that ome of the lines - -
‘observed are the rcsult of thc hcatcd Lrys*lals and are not’ produu,d by the alcohol

. . Mame. - . I )
. 10 ' (nvcn a description of a Sltlldtl()mnf.Whth the heating effect of a light bulb is to be
.. 01Core-10 - changed by.i increasing the wattage of.the bulb and asked to suggest ways in wlnchv,
' B the hwtm;, effect could be chunged other than by purulmsmg larger bulbs, the stu- -
re dent appllcs the concept that the heating effect of a Tadiant energy source nay be

changed By (1) changing the distancebetween the source and the absorbing ObjL‘Lt
(2) changing the absorbing surface, and ( 3) lengmg tllL absorbing time by s atmg
. ® . solutions tlmt use two of those methods.

3o
..

I .
10 . When asked 'to state the four variables that determine: the amount by which the IR
01-Core-11 © temperature of an object increases when it is.placed i direct sunlight, the student
recalls that the temperature increase of an object placed -in direct sunlight depends
Lo on (. 1 ) how large the object is (volume versus surface arca), (2) how well it a'()sorhs - .
= -' " heat, (3) how quidkly it conducts heat, and (4) how long it is heated by stdtib ’
: ’ least three of those four variables. or factors which detcrmmc them,

- - . el

10 : - Given a description of two similar objects; onc having a lnght syrface and the other '

01-Core-12 - . having a dark surface, and asked to predict which object will be hotterwhen in '
' - _ " direct Sllllllgllt and to explain thie reason for his choice, the student dppllcs the con-
, T upt that darker surfaces absorb radiant energy ‘more readily than’ light surfices by

~ ! predicting, in cIIth that the objeéct with a dark surtaw will hc hottcr hcuusc the e

ddrk surtaw 1S a betterubsorhcr -of radlant encrgy

<

.IO.. .« When asked io state why the copper vane on the ﬂllll-énLJ'by measurer w'as blackened,
01-Core-13 - the student rculls that bl‘ukcnmg a surface-increases the amount of! hght cncrgy it

-will absorb and convcrt to hcat hy Lspondmg tO'thdt effect.

-
- : ‘ . . or

10 © Givena diagmm of a sun-energy nibasure and the fact thafg hen the IMCASUFCr Was - _
01-Core-14 used to determine the effects of bulbs of different wattdgc ‘n temperature change,”
\ ' .- ' o the viriables time and distance were held constant, and asked to sfate why time and
. o distance were held constant when investigating the,effects of the wattage of the light -
. bulb on the temperatare change of the sun-energy casurer, the student ‘npphcs the
“concept that only one experimental varmblc is changed at a time so that the effect.
of this variable is not confused with the cttcus of other variables by LSDOI](]_M L
with thc essence ot the comcpt

I

)

L RN &

10 Given a graph of the total temperature Lluingc' of a suil-energy measurer over time
“01-Core:15 wlmh shows a temperature change that increases at first, hut stabilizes'af a constint
- " level and asked to prcdut what tllL total tcmpcra‘nrc lengc will lmvc l)ccn R usrtam

63




L A A R

number ot minutes later prov.lded that ho other vanablos change the student applies . ..

-the rule of graplyic interpretation, that a trend shown by the slope of a line on a ' '

“graph can be cxj,rapolgted beyond the graphed liie if.all conditions remain constant

by stdtmg the same total temperatum changc as that last shown.on the graph, :

“correctly Wltllm £0.2°C. o - S - 3 e
. : CL . _

Pl = > N ool A

(nvcn ning sets ol tlmc teniperature, and’ tcmeraturowhangc readings froin a sun- ) 10

, cnergy measuer as it heats up, and a labeled grid and asked to plot a graph of the - 01-§oieﬂﬁ. '
tunpcraturc change and time on the labeled grid,sthe student applies the prouduro - ’ t '

' of graph’ construction for plotting data and drawing the best-fit line by Lonstruc,tmg '
.the graph'so that- tRe points are accurate to w1tlun t swlc division and the bcst tlt

&

_hm is a smooth fegular curve; < % )
R - - _ a

A
o o " B 7

(nvc n4 descriptiqn of a ll;,htmg device with standard clcctnml wnmg, which carrigs ‘ .10
-t warning that” bulbs of wattage higher than a’certain wattage should not be used oL V01¢Core-17-
m the device and asked to.explain why this warning appears and to gredict what - . ' .

‘il happen il 1‘bulb of higher wattage is used, the studer® applies the concept, thata . Sl

light bulb of higher wattage produces a greater heating cffect by t.spondl b_-wull thy
idea that a bulb of hq,hc.r wattage would generibe mere, hLat which might ch might damage

. the dcvuc or Slll;l'()llndlnt, m.ltcrmls : e : .

R

. (gvcn the: m.nxmlum tempc rature (,h.mgc ot @ suf-cnergy measurer when plaucd in 10
dmut., sunlight and a graph of the maximuin temperature Lhan;_x of the samg¢ meas- « ‘ 01-Core-18
urer a8 a furretion of its dlstanwtrqm a light bulb and .1skcd at what dlstdnw from, . 0
the llj,ht bulb the sun- cmr;,y mw\llrcr receives the same amount of energy as’ it . '
does W1Kll lt is plawd in dm,ut bunlng,ht the student applies the concept that thc '
- sunsenergy Ineasurer receives ihc same amount ol\cnc_r;:& from two_sources whul ..
-the n‘mxnnum temperature leng,u produced by fhe two sourw are cqju al by

stating thc dlstamc witlin +0. S'cm Gy - e . : “

Yy .

,,."O: e

Given a dcsmptlon of.a dgvice that uses a Jight hulb (3)‘ spcuhcd wattage q\a source - 10
, of radmnt energy and dsked to select, which of séveral wdlta;_,c«; would produce ¥ 01-Core-19
' ,' " nearly tire same heatihg effect in asmnldr deviceat’ twice the distance, the student . ST e
Tl applics the LOII(,L[)( that in order for the hcatmg effect of a light source to remain o '
constant. lent,cs in the watlﬁagc of the soupce must murusc at a rate greater than .
f '_ - twice'the sate of thc increase in distaned from the souru by sclcctmg the wattage
whuh i$ more than tWIcc as high-as thc wattage of the bislb tn the smaller device. |

- - . = L w g

'

sl (.m?cn four g,raphs of umpcraturc (,llelt,t, versus tinic and askul to select the graph 10
+ ' tfat bestiiflustrates the’ tunperaturc change of assun-epergy measurer when itis © " .01Core-20
- placed in dircct sunlight. the'student applies the fact that when a sun-energy meas- ' ' "

- urer is placed in (hrcat ll&,hl; its tcmptmturc rises rapidly at fiest. “but then the rate _
& of increase slows cLown gradually until it reaches some maximum temperature, by - . T _ o

-~

e sclutl__b_thc curve whose sl)q_pc shows that pattcrn . . Y

- .
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f] .- . R - . . '
: ’ g . o . . . ) - - ]
< . ‘ - . s * K ) ’




wr

.

10 N

01-Core-21

[}

" Given the wattages of four dift’érent light bulbs and four temperature change versus

"wattdgc are placed at the-same distance from an objgct, the temperature change of -

_cncrgy measurer, and asked to match each grdph witli the wattage of the app

“of the bulb,

tmu, graphs each of which shows the eftec[s of one of the light bulmm\‘mu;;p P

ate light.bulb, the student applu,s the concept that when encrgy sources of different

the object will vary with the wattage of the energy: source by mdfuhmg the graphs .
with the bulb wattages so that the {inal tunpcrdturcs shown vary with the wattaz,us -

]

e

—

10

01-Core-22 -

'

applies the concept that the total temperature change is the arithmetic difference

) C : . o ' ;
Given a graph of the temperature in °C of a sun-energy measurer versus time and
asked+o state the total temperature change of the sun-energy measurer, the student -

between the final temperature (after the graph flattens out) and its starting tempera- _
ture (at the zero point on the time axis) by s tgtmg the total tcmpcrature rise cor- Ce e
rectly within +0.5°C. :

.

g

" : N T

10 .
01-Core-23

k3

.Given four gra[;hs a?d asked to sclect the graph that best shows how the tumpcr'dtu'r:c

change of a blauk object varies with its distance from a light source, the student

applies the LOﬂLCpt that the temperature change produced in an object.decreases as
its distance trom a radmnt cnergy seurce murcascs by selecting a grdph whuh slopes
downward from left to right.

.
e

\
A

10
01-Core-24

Given ample opportunity to -work with materials on alaboratory activity of more
than one day’s duration’and asked-to obsetve tlie cleanup period at the appropriate
time, the student chooses to close the laboratory activity period pr@mptly upon
receiving notification of the time by immediately ceasing the Rborat y activity,
rcturnmg materials in Usablu clean condition to storage places, and pﬂL upatmg
in work area ¢leanup, on at least three separate occasions when being observed b by

the twchcr or another dcslgndtcd observer without lns knowledge. -
L

A

10 -
01-Core-2b6

When asked to work in the laboratory with fellow students, the student chooses to
cooperate with fellow'students in the laboratory by being polite. waiting hig turn,

. being orderly when moving about, and observing the right of his claSsmatcs!Q work

without being unnecessarily disturbed, when observed without his knowledge by,

a

-

. \
the teacher or another designated person on at least three occasions. |
. ) ;

10 ,
- 01-Core-26

-

When asked to wo‘r\ with the equipment and text materials of the ISCS ¢ourse, the

student chooses to show personal responsibility for returning laboratory equipment

no longcr needed to the proper storage places during the activity period by returning

such’ equipment and materiale=to thesdesignated storage places on at least three M
occasions when observed by the teacher or another designated obscrver w:thout hls
knowledg,c ot being checked.

L #



When asked questions in the textbook, the student chooses to write in his Record = . 10

Book his answers to 90% or_more of the questions in his textbook by exhibit'ing the 01-Core-27

written responses when the teacher spot checks to determine if he is doing so. ¢

When working independently in the laboratory, the student chooses to show propcrTﬁ ' 10
- care and use of ISCS laboratory materials by using the materials only for their -~ =~ ~ 01-Core-28

intended purpose or by r requesting permission to  to do other specific experiments with

them, when being obscrved without his knowlcdgc by the teadhier or another desu,-

ndtcd person on three or more ouasnons : . ‘

» \ .
Given a dldgmm ot the bright-line spectrum of an ¢lement and asked to predict the 10
location of the darkﬁ:rdunhotcr lines that would appear in the dark-line spectrum of . 01-Exc 1-11

~ this clement, thc student appllt,s the concept that the dark lines in an absorption
spectrum of an clement are in in the same positign as the bright lines in the brighf-line )
spectrum for that clement by“drawing lines in the same positions. \

Given a description of a self-contaiped device that is producing encrgy but presently 10"
has no input of energy. and asked (1) to describe, using the ideas of energy, what is _ "01-Exc 2-1-1
happening to keep the device working, (2) to state if the device can continue to B
work forever, and (3) to explain his answer, the studcnt generates the explanation ' -

for the operation of a self-contained dcvuc mdudm;, that it us stored en ergy to
do work and it can continue to operate until some or all of the ﬁored energy is
transferred from one place to anotlier or changed from one form to pnother, at
which time the device will stop, by [&Ep_éﬂdill;..’ negatively to the noti?on of ceaseless

operation and with an explanation to that effect. . Lo ™ o

’ . .D\ —
When asked how to calculate the amount of work done on an object, the student | : 10
TCLdllb that tllc amount of work donc may bc Ld'Lllldth by multlplymg the torw ‘01-Exc 2-1-2

When asked to define the term umsuvulum of energy, the student recalls that the ' 10
term conservation of energy means that energy may be changed from one form to- : 01-Exc 2-1-3 -
anothcr but LdllllOt be created or destroyed by r eepondlng to that effect. ‘ :

When askel to list thiee different forms ot energy, the student recalls that energy 10
CXis .in the forms of light, heat, chemical, electrical, gl‘dVltdthlldl _nuclear, sound, 01-Exc 2-1-4
" kinetidAanotion). and potential by h tisting any threeforms of energy 1mludcd in or T
‘implied, by the abovc list, ‘\ S o . = P
’ , * - E 4
. v
M~

b



When asked-to describe two sltuatlonwmwhuh 4 dlstdncé 18 bettt.r measured md1~~' - 10
rectly, using a device such as a range fmdur rathér than measurcd dlreut}y wsinga - % .02-Core-1
device such as a ruler, the student generates descnptlons of two situations eirch of ' '
which involves one of the following conditions: (I).,dlreut mcdsur‘im, devices are not
suitable to ths intervening distance,«(2) making a direct measurement is too difticult T
or time- Lonsummz,. and (3) mdklm, a direct measurement may dlsturb the Ol)ju.t .
whose dlbldll(L is to be measured, by ¢ L‘M.I'lblll_g two sltuatlons each ot whu.h -~ : .
involves one of thosu Londltlons . '

. . -
" hd . '

When asked to state the prmuplc on which a rangé finder is based, the student recalls PR To S
that a range tinder is based on the principle thyy the distance from an observer to an 02-Core-2 oo
object can be determined from the angle formed when the observer looks at ghe

objeat from two different positions by stating that principle in his own wo

When asked why calibrated rather than uncalibrated measuring devices are used, the 10
student recalls that calibrated measuring devices enable investigators to report their 02-Core-3

imdmt,s in the form of numbers which can be casily analyzed or comparcd with the ‘ :
findings of other mvcstlg,at(xrs by responding to the utcct of at lepst one of those -

reasons. C e
L -
Given an ISCS range finder that has been accurately calibrated and asked to measure . 2 L w1
the distance between two points that are less tlmn hitcen mctcrs apart the student .7 04 tf" Q?&ore‘ j_' '
manipulates the range findér to measure the dls’hﬂ]bc h @1 ).Nm 1e point and P *e by S8 ,: - o
lining up the slghtmg me and the slghtmg’bar wnt«lu.hu other S t and-reaging the., e o £:.-‘-;,%tg,. . A ;g i
scale of distanges by mortu, the. mcasuruucul as lound. weth the ow‘uﬁ.;ndor - __1';?,0"?:. IS . : .
duurdtcly wntlnn +7()’/( e e L ¥ PR .Q‘ o Q . L ¢
- . 5. " - s : . - i . .- . .
Given diagrams of two IQ( an[u,jnut‘x.rs “which lw/c cqual b‘mlmcs hut dl“LGCl AN os 10 '.‘_‘-‘
angles botweerr thcsn;htmg bar-and the paralielsighfing line .1(1- Agked. to select” thc BT .;‘.-"f_‘;." C%.a'ﬁ ” ..
* funge finder whicluis being used tosmeasure the #Sater distfl¢ and to explain his - ..' s ‘:..'3 ‘.'.'-" SIS
choige: the student applics the ’rtlatlonslup ghett-as thiekdistance measurechby a range®® " o ¢ UL AEY !
Sifinder becomes larger, the anglc hctwucn the sighting bamangthe paralle] sighting” ?3 M 500 ",;’,-._ S "”
“Um decreases by soleeting the range finder with the' smatler angle besween tht AL N VL ReT
ighting bar and the parallel sighting line and spxtnng m effect;that the smaller ilc P, s ‘:h e O 2.
L 0&3 the anglc was the’d xl;,ls for his choices. _ PR FA A S A
' .: [ . . : 9. ° ) " .!‘ ! i“ “; ...-‘ : L:. .‘.\
. L JIA
Given sketches of two ISCS range finders that have Baselines of different lengths and Cor 2 [ .
asked to state which range finder can measure a large distance morg accurately and ) \ 02 Corq B ' \
to explain the reason for Nis choice.-the student applics the concept™that the dis- e
_ tance which g range Imdu can lma*rc accitately is limited by the length of its - oy .
baseline by sclutﬁlgygvthc range finder with thc longer baseline and s stating. in effect. ‘ ! N
either that the range hndcr,yvith the l()ng,cr bascline can measure longer distances N
more accurately or that a fonge hxrig‘lmc will result ina g,rcatcr variation in sighting . ) . \
angles to ohjc(ts at lecrcntN}gc distaqxc o ® ' o
\ . .
. i > S > i ‘
™ !
. 72 i . ,
| o .
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10 ' When asked to state the two variables which determine the greatest distance that ©
02-Core-7 .- can be measured by a range finder, the student recalls that the variables which deter-
©mine the greatest distance a range finder can mcasmluumtdy are the lu\g,lh of

lhc b u»c[mc md lhc sm'lllut me: Nndhlc mz.,lc formed l)y llu slg.htu)g bar and ﬂlL_

-

10 T Gwen a light bulb to rcprcscnl lhc sun and the msl;mlnons for Activitices 3-7 and
02-Core-8 3-8 and asked to use the range finder to measure the distance to a bulb on llu other
' side ol the room but to carry out the procedure as il the bulb were the sun itself,
the student manipulates-the range finder in accordance with the safety notes about |
the dangers of Tooking at tlie sun directly by sighting the shadow of the bolts
rather than lining up the bolts while directly sighting the bulb.

.,
. .

— - S

10 N When asked to state why a vange finder of the type constructed in class cannot be

02-Core-9 used to measure the distance Irom the-earth o stdar, the student applies the con-
. cept that the 1SCS range tinder cannot be used to measure the distance from the

carth to a star because any possible baseline on such a range finder is too short by

. stating the essence ol that concept.

3 . -

; 10 - ) Given a diagram ol the Earth-sun-Venus model and asked to list four assumptions
' dZ-Core-IO - that are made when drawing this model, the student recalls that the assumptions
S N made in drawing the Larth-sun-Venus model are that (1) the sun is the center of
. the solar system. (2) Farth and Venus are pl.lmls revolving around the sun, (3) Venus
’ and Larth move in the same plane..(4) both Venus and Larth nfove in roughly ‘
circular orbits, and (5) Venus is closer to th sun than Earth is by stating the essence
of four of the five assumptions. ' - g '

10 Given.a diagram of the Farth-sun-Venus model showing the positions of Earth and
£ . : .
02-Core-11  » Venus at one time, the position of Venus a few months later and tour alternative
positions for the Earth at that same later time and asked' to locate the approximate
position of Earth at the later time, the student applies the fact that the angular o
speed of Venus issgreater than that of Farth by selecting a position for Earth wliich
shows that it has moved through a smaller angle.than Venus.

i . ’ . -

10 Given a serigs of six diagrams of two planets and the sun]cach of which shows the:
+ " 02-Core-12 . _lines of sight Trom the plancet whose orbit is greater, and asked to select the diagram

which'shows the greatest sighting angle, the student applies the concept that the
greatest sighting angle is determined by the line of sight to the sun frony the planet
which has the larger orbit ind the line of sight from that same planct which just ’
touches, but does not cut, the orbit of the planct ol sihaller orbit by selecting the
diagram which shows those lines ol sight. . .

v ~

‘10 . , Given a’compass. a ruler ,.lnd a (Imuam ofan‘mnrh -sun-Planet system in which the

LN 02-Core-13 planet Ims a smaller orbit llmn Eartl's and asked to draw the largest possible angle
. o between the Earth-sun line and the Earth-Planet line, the student applies the con-
. : cept that the largest angle between the Earth-sun line and the Earth-Planet line
L l . , .

. M . W D ’ . "
A - d , .

ERIC - 73 | ;
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|

. " the carth or tlie moon’s S orbit is 1,500,000 miles around, and (5) all the m()tmn

(3

-the sighting line to represent the planct’s orbit.

s

occurs for a planct with a smaller orbit than Earth’s when the Earth-Planet line just
touches the orbit of the planet by druwing that angle, *

L

i v

- ‘ - . - .

Given a drawing compass and a diagram showing the sun; the orbit of an outer ' . 10
planct and the sighting line to an interior planct, which producds the maximum sight- . . 02-Core-14
ing angle and asked to draw-a circle to repgesent the orbit of the interior planet, the . . e
student appligs the procedure of using the largest sighting angle from the outer

planet to the integior planict to diagram an interior planet’s orbit with its center at ®

the sun and just touching, but not cutting, the sighting line from the outer planet by

constricting a circle whose centeris at the center of the sun and which just touches

s

; ;

Given a protractor,-a drawing compass, and a metric ruler and told the maximum 10
angle between the sun, a specified planet, and a planet which has a smaller orbit 02-Core-15
than the planet specified and asked to construct a scate modet of the orbit of the.

planct with the smaller orbit, using a specitied orbital radius for the larger orbit, the )
student uppliw the procedure of*using the maximum sighting anghe between the sun 2
and the planet with the smaller orbit as observed from the specified planet to con- '

struct a scale model of the orbit of tht planct with the smaller orbit by drawing a

circle to lcprcscnt the larger orbit and by constructing an angle equial to the mixi-

mum sighting angle with its vertex on the circle and one arm passing throug.h the

. ocnter of that tircle and (Irawnuq a second, smallcr circle which has the sam® center

as the origindd circle and just touuhcs the second arm of the maximum sighting

an\lc. - _ )

L X v

» N .o . . . " . o . %
Givan a scale diagram which shows the orbits of two plangts and the position of the _ o 10
sun and the actual minimum distance between the two planets and asked to caleu- . - 02-Core-16

late the actual radius of the outer planet’s orbit, the student applies the rules of
lmcar\smlmg ‘which include (1) measuring the scaled distances which represent the
kinown and unkndwn distances, (2) finding the ratio of unknown 1o known scaled
distandes, and (3) mulhplymgﬁ this ratio by the? actual known distance to calculate
the distance from the sun to the planet, by rcp_g__n_nlg an answer within L15% of the

correct glistance, ; Y . .
. ' . - ' L
. X, s .
- Given a diagram of the earth-moon systent and asked to state two assumptions about 10
the carth-moon system that arc used when caleulating thesmogn s dmmctc the 02-Exc 3-1-1

student reg alls hat the ds‘umptmns used when caleulating the moon’s diameter are
that (1) lhsr mgoon’s orbit is circular (") the earth is at the center of the moon’s orbit,
(3) the carthtlirns at a constant speed., (4) either the moon is 240,000 miles from

observed, whdn the moon is viewed for short periods, is due to the carth’s turnmg by
respongling’ w[lh the notion of two of the five assumptions. '

a

I 'y

the amount ¢of tJmc it takcs for a tadio signal of known speed to re ach the object,
bounce off the 0\l)jLLl, and return to the antenna by §f ‘mntr the effect of those ideas.

When asked Jo describe the method by which radar measures the distance to an ' . 10
object, the s udcnt recalls that radar measures the distance to an object by measuring 02-Exe 4:1-1

LY
i +

<. 7‘ . . ) ' . 3
o . C .
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10
02-Exc 4-2-1

Given-a pfotractor and diagrams of two angles of less than 180° with arcs between
the arms to indicate the angles to be measured and asked to measure the size of the

“indicated angles, the student manipulates the protractor to measure an angle by -

placing the protractor so that its reference point is at 'the, vertex of the angle and the
side of the bascline with the 0% marking lies along one of the arms of the angle and

reading the size of the angle from the protractor scale by r egortmg the size of each
angle Lorrectly to w1thm +2°

10

D2-Exc 4-2-2

Givcn a protractor and askcd to congtruct dngles of certain sizes, t'he student maﬁipu-
lates the protractor to-constriict the speuﬁed angles'by ¢ on§tructmg angles within

 £2° of the speuﬁed sizes.

N

10
02-Exc 4-3-1

Given a scale d"rawing,_ its sc/élg, and a ruler and asked to dete_lgnin_e actual distances
from the scale drawing, th¢ student applies the procedures for determining an

actual distance from a scale drawing, which include measuring the distance on the
drawing in the units of the drawing and multiplying the numerical value-obtained by

the distance each scale unit represents, by reporting the dnstance to an accuracy of #
5% of the correct valuc

- e

10
02-Exc 4-4-1

" Given a sCale diagram on which the actual distance between two points is specificd

and asked to determine the scale of the diagram, the student applies the: procedure
for determining the scale of a scale diagram, which involves (1) measuring the scale

distance which corresponds to the actual specified distance, (2) stating the ratio of

scale distance to actual distance, and (3) simplifying the ratio, by reporting the scale

as a ratio of one of the scale units to the number of units of actual distance it

represents with an accuracy of t%%.
)

C
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Given-a sighting scope and a bright light source one centimeter square and asked to .o 1o -
‘use the sighting scope at a specified distance from the source to obtain an image of &, 03-Core-1

fixed size on the frosted acetate screen. the student manipulates the sighting scope
to obtain an image of the specified size on the acétate screen by placing the pinhole
end of the scope at a specified distance from the source, pointing it toward the
~object. and adjusting the length Qf. the scope until the image on the screen is
. + of the size specified by reporting thc length of thc adjusted sighting scope wnthm
5 ¢m.

Given a statement to the effect that it would be impossible tou'mcusurc the size of : 10
the sun because no.one could get close enough to measure it without being burned T 03;.CQ_re-2 "
and asked whether he would agree with this statement or not and to explain his

answer, the student applics the concept that indirect methods of measurement can

be used to measure objects that are impossible to measure directly hy stating that he b
disagrees w1th thc statement and the essence of the concept. ' '

" . -
T

Given a brightly itluminated object, a meterstick, a sighting scope; and the mathe- : 10
matical relationship by which the distance across an object can be caleulated and " 03-Core-3

asked to use the sighting scope and the meterstick to measure the,distance across ‘

the object, the student applies the procedure tor determining the distance across an _—
object, using a sighting-scope,; which involves focusing the image of the object on the
screen. measuring the distance from the object to the pinhole, the distance tfrom the
pinhole to the screen, and the width of the image, by calculating the distance across
the object within £ 10%., using the relationship . _ T

dlst.unu distance from olucut to pinhole distance . ’

ACTOSS T == N P A ACTOSS
ACTOSS = (istance t lrom pinfole to screen 7 ¢

object ‘ image

M .
it

Given a situation in which a person on another planet wishes to use a sighting scope ' 10

to calculate the distance across the sun and both the equation for caleulating the : ) .03-Core-4
distance across the sun trom the planet specified and the distance from the pinhole # B
to the sereen of his sighting scope in centimeters and asked to calculate the distance "

across the sun, the student applies the p‘row(lurc for calculating the distance across

the sun, using the formula T :

Y

distance from sunto planet X distance across IAI(I{.,L‘
distanee from‘pmholc to screen in em

distance across sun =

by yulculdting-thc distance across thc'.«_sun within £10% of the corrcct_ ANSWer, -

Given the number of hours in a planc&s day and asked to (lctcnnmc the number of . 10
degrees that the sun would appear to fove in one hour across the sky of that planet, 03-Core-5 '
the student dpphcs the rule that thenumber of degrees which the sun appears to >

move cach hour (,qu.lls 360° divided by the number of hours in the planet’s day hy .
calculating the number of degrees per hour that the sun would appear {o move.

ERIC S 7 S

f
Aruitoxt provided by Eic: . . . - -
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10 N
D3-Core-6

o

" When asked to state why it is hard to prove that the earth turns and that the sun

does not move around the earth, the student recalls that it is'\ difficult to prove

whether it is that the earth rotates or that the sun re revolves drouml the earth because

either motion would produce the same apparent motion of the sun across the sky
cach day by responding to that effect.

10 Ch

03-Core-7

Given the amount of time that it takes for a plancto make one complete rotation
when the sun’s path is dircctly over the equator and asked to state both the number
of degrees that the planet turns from sunrise until the sun is most nearly overhead -
and the number of degrees it turns from sunrise to sunset, the studernt applies the
concept that when the sun’s path is dircctly over the equator, any plan_é'tTo_lﬁcs
about onc-quarter of a gotation (90° ) between sunrise and noon and about one-half

-of a rotation ( 180 ) bctwccn sunrise and sunsct by stating those .lmountq of angular

rotation.

—

10
03-Core-8

When asked to state why the year has an extra day once every four years and what

purpose it serves, the student recalls that February has an extra day once every four -

. years because the carth’s period is not exactly 365 days long_ but is closer to 305%

days; therefore, an extra day is added cach four years to keep the calendar in step '
with the scasons or to keep Easter-at a specific time, by responding to thvat effeet. -

10
03-Core-9

) . a
Given a scale diagram of a sun-planet system with the orbit of the sun araund ll_Tc
planct showing the angle that the sun appeats to move cach hour and the scale of
the diagram and asked to determine how many miles per hour the sun would have
to travel to make one trip around the planct cach day, the student applics the pro- -
cedure tor determining from a scale diagram the speed at which the sun would have
to travel to make one complete trip around the planct cach day. which inclutles
measuring the lengzth of the chord beiween the intersections of the arms of the angle
through which the sun appears to move cach hour and multiplying this distance i
millimetets by the distance represented by cach millimeter to determine the speed
of the sun, by reporting the speed of the sun in miles per hour within H10%.

N
i

10
03-Core-10

S Given a compass, a pratractor, a ruler, the distance between the sun and a planet,

and the number of- degrees that the sun appears to move across the sky cach hour

- and asked to calculate the sun’s speed in miles per hour i it appeared to make one

omi)lclu circle around the planet cach day, the student applics*'lhu coneept that
measurements can be dctcrmmcd from stale. diagrans by Lalull.llmg_, the speed of
the sunin the following way: dl.nwmg. a circle whose r.uhus is proportional to the
smgp_“ml distance, umslrmt’xm, an angle with its vertex at the center of the circle
and .whose size cquals the angle through which the sun appears 1o move cach hour,
measuring the length of the ¢hord between intersections of the cirele and the arms
of the angle, and multiplying this chord fength by the scale factor: and by reporting
the speed of the sun in miles per hour within dn accuracy of +10%.

1

lo\; .
03-Core-11

ERIC '

Aruitoxt provided by Eic: '

When asked to explain why it is unlikely that the sun travels around the carth cach
day, the student recalls that it is unlikely thatthe sun travels around the carth each -

¢ 1




. ©e

A

the spccd at wlmh the sun would have to travel to do so would be much

day becatuis
J llc bpt.ed ‘bt any knoWh‘pl.mct or satellite by csgondmg to that effect

“greater th

et

' Wlwn .1skcd to state why the earth i is divided into time zoncs, the student generates. . S [0 )
an explanation which includés the notion that time zones were created for conven- ., 03Core-12-
1uwc so that at a given clock time, the sun is in the same relative cast-west _position
in each zone by s stating an cxplanatlon that includes that notion.

R

~ ¢

A

Given that a device heats a surface by means of a light bulb.ot specificd wattage and o 10
asked to state the wattage of the balb that would be required to produce the same : 03-Core-13
heating cffect in a.similar device in which the bulb is twice as far away from-the sur- ' '
face. the student applies the'concept that the intensity of heat from a source vaties

with the square of the distance from the source by stating that the necessary wattage - v

will be four times that of the wattage of the bulb at half the distance, '

Given the distance from a sun- energy measurer to a light bulb and the wattage of * _ 10
the bulb and asked to state the wattage of the bulb that would have the same heating - 03-Core-14
effect at a distance that is Cight or sixteen times greater than the given distance and
to show his work, the student applies cither the doubling method, which involves
drawing a table of distances and wattages, writing the known wattage and the dis-
* tance in the table as the initial column entrics, finding the remaining table entries

by multiplying the previous distance by two and the previous wattage by tour until

the last entry in the distance column equals the required distance, and reporting

that entry in the wattage column which corresponds to this distance as the required

wattage, or the squaring method, which involves using the rule that the intensity of

radiant cnergy varies inversely as the square of the distance from the source, finding

the ratio of the new distance to the original distance, squaring this ratio, and multi- .

plying the squared ratio by the power of the original source to find'the required '

wattage, by calculating the wattage correctly within £10%, using one of those

- methods, and showing his work. 3 - -

-

-~ Given diagrams of the spectra of two stars each of which shows some absorption : ' 10
lines, the spectral tine of the clements that correspond to these absorption lines, ° ' ©\_ 03-Core-15
the distance of these stars from the carth, and the amount of temperature change \\ ' SN

“in a sun-energy measurer caused by cach star and asked to compare the composition
gnd wattage of these two stars, the student .mpllcs the concept that the composition
o\t a star is shown by the appearance of absorption lines in its spectrum which cor-
respond to. the spectra of various elements and the concept that the relative powers
of two §tars vary directly with the heating effect that they produce on a sun-energy
measurer and inversely with the square of their distance from the carth by stating a
description which involves these twa concepts.

When asked to define the teniy transit as it applies to the movement of planets, the 10
student recalls the definition that a transit is the apparent passing of a planct across , 03-Core-16

the face of another heaventy body, .s"ah as the sun, by r _Ss.gon(lﬂ\_& to tllfl( cffect.

»
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10° _ Given the focal léngth of the object lens and gt the eyepiec f a telescope and
. 03-Exc 5-1-1 asked to calculate the power of the telescope that uses these he student
o ' applies the mathematical relationship that the power of a tclcsc equals the object
/ Tens’s | focal length divided by the eyepiece’s focal lcn;,th by Calculatmg the power
of thc telescope within £5%.°
10 _Gi%n a diagram of a lcns, a distant object, the image formed, and several light"ray)

. 03-Exc51-2

and asked to indicate the line which represents the focal length of the lens, the stu- ;
dent appllu ther concept that the focal length of a lens is the distance between the
lens and the focal pomt (focus) of the lens by sclcctmg the proper hhc on-the dia-
gram.

10

'03-Exc 5-1-3

\

[y

Given a convex lens, a 1 5-cm square picce of cardboard with a white surface, a
' . f S N .
meterstick, and masking tape and asked to measure the' focal length of the lens, the

student applm the procedure for mcasur]ng the focal length of @lens, which includes

focusing an image of a distant object on a picce of cardboard and then measuring
the distance between the lens and the cardboard, by r reporting the- focul lcm,tl1 oi
the lens within +10%.

ida

10
03-Exc 5-1-4

Given the focal lengths of two lenses to be used in constructing i telescope and a dia- .
gram showMg a human eye, a distant object, and two positions between the eye

and the objcu and asked to draw the positions of the two lenses used to make the o
telescope to view the distant object and to indicate their focal lcngth and how far

apart the lenses are, the student applies the concept that the lens with the shortc

focal length is placed near the eye and that the fens with the longer_focal length is

placed farther from the eye and that for maximum magnification the lenses are

separated by a distance that is approximately equal to the sum of their focal dis-
tances-by indicating their relative positions and st.ntmg that their sp.mng, is-the sum-

of their focal lengths. _ . »

- [y

0
03-Exc 6-1-1

wuld deseribe md mcd"ut when important wcnts lldd or were going {0 h.lppcn
responding with the effect of those ideas. ’

"

10
03-Exc 6-1-2

When asked to explain why so many different calendarsewere devjsed and rejected. )
the \tudcnt_rculls that the carly-calendars were not accurate enough so that the
seasons began in the same calendar month cach yc.lr and, therefore, had to be

frequently adjusted by responding to that effect. _

>

10 .
03-Exc 6-1-3

Given an example of a double date in history books and asked to explain why tw'cg‘
dates are given for a’particular event, the student recatls that the date an event
occurred is sometimes reported according to the calendar ased at the time of the
event and sometimes according to today’s calendar and so dates from cach of the
calendars are given in different texts by responding to that effect. . '

- *
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acceptin

Given five pulpmlul reasons why Galileo decided 1o .uupt iopcrnu s's model of
the solansystem and reject Ptolemy’s model and asked to seléct the best reason for
3 the opc model and rejecting the other, the Student Qmuu coneept
that one model is considered to be better than another it it agrees with experimental
observafions more accurately by selecting. the option that expresses that idea.

s
]

7 10
03-Ex¢ 6-2-1

L]
?

2

-Given sketehes of three possible Venus-carth-sun modclx dll(l'd\kt‘(l which ope
represents Plolemy’s model and which one rgpresents Copernicus’s model, the stu-

r
dent ujunlnlmx the carth-cendered system with Venus traveling around a deferent as

Prolemy’s model and. the sun-centered systcm with the carth and Venus in circular

“orbits around the sun as the Copernican s.ys.lan by sclecting the correet models.

_ 10
03-EXC 6-2-2

Given that work is one of the variables mvolvud in caleulating power and asked to
name another variable involved in calCulating power, the student recalls that time
is i variable involved in caleulating power by n naming time as the other variable,

. 10
03-Exc 7-1-1

> -

(nvul A sllu.lllon in which the lcrm pnw er is used inits scientitic sense as ddmcd
lhul POWCTAS llu rate dl which W()ll\ can be done or the ldtL at wlmh cnergy um be
transferred by responding with one ol those notions.

)

10
03-Exc 7-1-2

s

[§

-Given a situation in which the word powerful is used to describe a device and asked

whether itis seientifically correct (as defined in Excursiop 7-1) to use the word
powerful in this way and to explain hisanswer, the student 1l|)[)_|it‘il.|]c concept that
poweris a measure of the rate at which work can be done by responding altiria-
tively and, in effect. that if a device performs more work (I'orcc multiplicd by ~
distance) in the same amount of time or Ius than another, it could scientifically be

called a more powertul device, : .

i

.

10
03-Exc 7-1:3

S

Given the distance from a sun-energy measurer (o a power source, the power of the
source, and the temperature change of the sun-eaergy measurer r and asked to use the
method of squares to find the power of a soureg which would produce that same
heating effect at a distance that is an odd integral-multiple of the onwml distance,
the student .lpphcs the rule that theintensity of radiant energy varies inversely as
the square of the distance from the source by finding the ratio of the new distance
“to the original distance, squaring this ratio, multiplying the squared ratio by the
power of the original source, and _rgpg)‘_rvl__i_llg the power ol the new source correctly
wihin %10% . . R .

.
!

10
03-Exc 7:2-1 1

7

Given three numbers and asked to square cach of them, the slud nt applics the
concept that a number is squared by multiplying it by itsell by re r__l_ortn_;.2 ‘the squares
of at least two of the lhIL‘L numbers correctly. )

. . 10

03-Exc 7-22

e+
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’ .

Given a plastic water rocket with its pump and funnel, a meterstick, water, and ;l
beaker and asked to launch the witer rocket in the presence of an observer, the

. studept manipulates the water rocket and air pump, filling the rocket with water to”
the designated level, attaching the air pump to the rocket, pomtmg the rouket up-
-ward, pumping a maximum of twenty strokes of airintg the rocket, “bracing his ".
hands, and pullmb back on the trigger release slide, by ldumhmg thc rocket approxn- -
mdtcly straight up over an open area.

a

.

AW
0 1'_-C-or?-] i

A

Given a quadrant and a conversion table and asked. to use the quudrant to measure a
specified héight difference in mctcrs the student m.mlpulatm the qugdrant to meas-
ure the specified height bylstdtloﬁmg himself at the 7.6-meter mark, crouching down
* 50 that thc bottom’of the quadrant is ane meter off the floorameasuring the angle to.

the nearest 5° rusing the conversion table, and r cportmg the specified hught that
corresponds to the nearest five-degree angle. .

it

v
" )

SoWuoT
01-Core-2

’

When asked to explain why indircct methods rather than direct muthods were uwd
to determine the height of the roukct ﬂlg,ht the student generates 1hc prldl)dtlon
that indirect methods weee used to measure the height of the rocket’s. flight
because they did not affect the vaniable being measured, were the only methods
powblc in the situdtion, were done more rapidly, involved: cither Jess Lqulpmcnt or .
more avanlablu Lqulpmcnt were casiér to use, and produced more accurate results
than derLt' measurement would have by stating the essence of at least two of thgse
T reasons or cxdmplm of. thcm . .

-~

.
L

&

2 LS T

Givenr the angular height to which a sockes traveled and an angle-height cohversion

tablc Land asked to find the highest point to which the rocket rose, the student dpphu
- the prowdurc of reuding an angle-height LOJWL‘I\I()H table by st_.l_m_lg the distance

that corresponds-to the gchn angular measugemenf in an angle- llCl}:,llt conversion «

table, L

01-Core-4

.o ’

. . v _ ,
When asked™o state the reason for having more tluui one observer tb measure the wu
rocket.flights, the studept applies the concept that'several measurements are made 01-Core-5.
of the.same thing in‘order to reduce the etfects of random crrors in individual meas- - '
urements*by statiygg the notion of thag«Gneept. - ,
When asked to define operationally performance for a water rocket, based on the wu
" use ol the quadrant, the student recalls that performance for a water rocket is 01-Core-6
opcmtlonally defined as the maximum ht:lg,llt to which the rouket rises when it is -
laupched by cs@nd ing to that effect. S .
When askcd to explain why ohly one variable is changed at a time when investigating wu
“the effects of varylng amounts of air and water on the performance of a rocket. the 01-Core-7
student .1ppllcs the concept-that in an experiment, only one variable is changed at a .
timne so that the cffects of changes in the experimental variable can be identified as )
related to thatvariable alone and cannot be confused with effects produwd by
changes in other variables by stating the effect of that,concept. .
' . - ' - —
I . . - ‘ . - R (’_:) -l




“Given-a dcscrnpt;dn of a VAl’ldblL and gsked to;;lgn a procedurc to twt thgeftect: ét
- that vanwblc oy the pcrtormanu, Qt a rogket; the; studcntbwmmtu Qa proccdure that
ingludes a Wiy ‘of sybtcmatmally L‘hdngmg the variable to bc‘\mvcstlgated whnlc hold— : g
mz, the other variables constants 50 as 1Q. anLstlg,dtL the. cffwt of thc Vurlablc on 4. '
rmkct s;putormanCo by stat"g_;_, quLh a4 proudure SRS . R

- Ve, . - .
M S ; A B TN - y -

a ‘-
._, Y M I - '.‘ ~ D —

e T ~. ko fir—ry -—

‘thn. .lskcd to st‘ ; two varmblcs wlmh attcct thc peﬁorm.mec ot a w.mr rmket

-01-Gore-9 - © . thustudent recalfgghat the two varmblu which affect the performance: ofa water.”
Ll rocket are fl amogint of‘water ji contains and t’hc numbu of %trokcs of qir forr‘td
v " g mto it l)y $ atmg both oi 1hos\c v‘m ;.l)lc ' S : B
Wu ¥ 4o ,(nvcn W dmgmm of’ wa roakct rcady to aanch lmd thc appuratus rc"( to: ldunch T u
Ojfgoré-](l o S { nerityy thc ~
. o L . _ wmence cac,h Y |
_ othc I sub.'ystam is @’ g. _up ot {wé or mot‘c objcu\s that dll‘CL(ly 'nﬂl ¢ OdLh
’ T dthcr wnﬁm tlu,, sy$tem, anda t.omponcnt s an mdwndual art of thesy: tcm‘k:y
i ) :‘ n.mnnhaﬂystcm, two’ wbsystuqns, md tmm LOllponLlltS m ag,ru:mcnt wnth thosL _
| : A Tt T T ¢ SR .-s“-. r
L — cm —-r,'f — k- - s ——c A,ffv —
WU N :(mvcn a‘{imgmm of' a closed syslun tlmt containg.a s undcr pressure ail 1skud to L
' . 01-Core-11 . Qmw anow»to rcprcscnt the foree (prg*\surc) cxcrtud by. 1110 gas. the studcnh applies "
o o, T = the LOIILL‘D( that a; Lontmul gas andery prcssurwcxcrts an. gqual ﬂﬂmc in “all directions B
‘ ’ ) ~ - by drawing arrows of approxmmtcly cqudl lcngth tlmt point radlally outwud m 411 i
, ' ' dll(‘Lil(m\ m,amst the msldc of tim Lonumc T , X IR it o
) : P c— + == — - — . i
wuy I ‘Given a diagranpof an olncu frgm wlud'zuas isescaping ‘md askcd to shéw the
01:Core-12  wdirection-of the unlml.mwd torw luliu}, on. lhc ()I)JCL( thg studént appli¢s theon- »
T e cept That the reactign foree on an object auwn the (hrcui‘on opposltc toilm_dmu- '

tion in which thc gas s csn,apm;, by drang an’ arrow in tlmt dIrCLll()ll ';\_ ’

(Y

N N ‘o L. ) . * e &
3 N - 2 . "‘ - oy Ta
- - - s ~x Wt "
- - T T . - p . a R
2 v T TR 2N
. ) 3

wu v Given a situation in which an unbalanocd forde is acting ()n a toy uml asked. how\ . e
01-Core-13 e would measure the unbalanced. f LL‘ the s]udcnt plies the. u)mcp,t that an - o
] ‘ o " unbalanced foreg can be measured measurfug the ch‘—n—t to which it changes the . .
‘ shape or motjofi (spccd‘ dnrcatlon or both) of an object, just as asingle fortc can be S
. . : neasured. by respgnding to the effect that the” lllll)d]dIlL‘C(l force can be ma,lsurc*d g
S , hy a force measurer whose blade is hooked to thc side of {he.toy opposite w the - -
Y . S “toy’s disection of motign and ohscrvmg, how mm.h thre bladé of the thLc mcasurt,r <
wS Y @ L s deflected as the toy Mmoves. g P ¥ o ___*:ﬁ
. - ‘ N - . ‘ ; 3 g T -
a— T : 1 A : ‘Lﬁ_‘} ——t =~
wuU. R 'Wlu n dsked to describe a way that could be used to méasure tlwnmtml thrustofa -
01 CAre 14 : water rocket, thc student geler _atc a method to measure the thrust of @( water”- o
) "._/’ N " rocket, which involves the idea-of conneing a force-measuring dcvue to the rocket’
- ©and thw releasing’ thc roukct from its launchcr, by S(d(l__b such a method
. ! ¥ - LN L :
‘ * , ) ‘.‘ ) . '. .Z '
R/ , . . L . . o % 8 3 ' B .
- L $ ' | \ %
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Given thatsin an <u.t|v1ty (i ] plds’éx n&crs wuu substituted-for the metal blades on”
the force measuress and asked what Wust.be true of the-rulery if the results of thc
activity using the modified (|LVILC are to be compared, whether or not everyone

would | \avc had "to usc the same tnits: to catibrate the scale cards, and to explain his . -

answer, the student applies the u)n:,,cpl that measuring devices must be calibrated

against a common standard if the values of measurement are to 'slly Lomp(nrcd
by stating in ¢ffect that the rulers and units. wlist be identical J
of measurements depend,upon getting smul Ir resulls when ma
mcasurcmcnl o \

-~

R - lcntlul
! ‘\\A . £

wu

Givensthe fint that he cotild use different sized Jus and asked to dcsrg,n an experic,
ment to mvcsllg.nlc the effect of changing only the speed, not the rate, at which
water leaves ajet on the resultant unbalanced foree, the studlent generates a descrip-

o, tionof a plan to determine the effeet on the unbalanced forcee of changing just the
-speedtat which water Ic:ms the ]Lt which includes the ideas of (1 ) Lhdl]{.,lll{., the size
of the jet. () adjusting the rate of flow so that a standard volume of water flows ~
Imm the jet.in a certain amount of time, (3) mcasurmg, the xpccd of flow, und
(4) measuringthe anbalanced foree, using a force measurer, by rcspondn_g to that
effect.” g

-~ - . . Al
.

»

.. 01-Core-16

T

‘o
-

- When asked. to state whether a rocket will have a greater unlmlamul force when it is
~in the atmosphere or in the vacuum of outer space and (o explain his answer the
student .1pp|m the coneept that the thrust offa jet isdess when it dmlnng.cs into a

[Tuid by sl.alnu, that the thrust (unlml.mwd force) is greater in the viacuum of outer s

oLt
=T space and, in L“L‘Ll that this is so because there the rocket exhaust has nothing to
~ push against, ’

o

wu
01-Core-17

2 S
'Wl‘ilu asked to state two reasons thikt cxpc;'imcnls are performed on Qimplil'icd
.;_- xy(lu,n's rather than on larger, more complex systems, the student recalls that the
reasons that simplilicd.rather than more complex systems are studied are (1) to
dL‘LrL.l‘.(' the expense and time ofinvestigation, ( ") to-have’a more manageable and
: ‘mmc Lasdy obseryable system, and (3) to control variables more casily by stating
Ahe effegfof tway (ﬂ the ugxons

3 el s . &

AN .d '-'~" :
3 - .-“. N

& : v

; WU,
01-Core-18

ra PR L

(uvcn .umﬂc oppm’tvumly lo ‘work with materials on a laboratory activity of more

Ivd: one days dulall(m and .1~,ked to observe the cleanup periad at the appropriate

e lmw~ (Iu studtiit thoxgs to Llose the laboratory activity period promptly up()n.s\‘

' ﬁcvcwmg notification o{ the tim&by immediately: LL‘iHlnb the laboratory activity, g
- rulurmng m.nlcn fls in umhk LlQ.H-l condition to storage places, and participating in

' work arey LlL‘.II]llP."()I] ateast llncc scml.ltc occasions when being observed by the

tu.whcn or .molhcnl :su.nd{cd puxs)n w1fhout his knowlcdg.(

) .'.: _-‘."
Al BN 2o P -

J_\ il »

-thnnbkcd tm wmk unthc li l-hbl.}l()ry WL(]I Iullow students, the student dmosm to_ i
' . Coopegiile W|Th ffllow smdcnlx it the dhomtmy by being polite, waiting his turn,
hg.l_)_., OF(IL rIy whm m(m ¢ 4|30ul. llml Imrvmb the nghl of his Ll.hsm.llcs to work

o WU
01 Core 20




- : v i ) . 0’ . )
4 Y : . ! A~ N ) . ] . ..b\ \
"W“U t ' Whul dskul to work with the t,qummcnt and text materials af the 1SCS wursc thc
01 Core-21 . studcnt uhoosu to show personil res ponslblllty for returning laboratory cqlupmcnt
. ' no k)ng,cr needed to thc proper storage plaws during the activity period. by returning
* - such cqlupmcﬂn and materials to the' designated storage places on atdeast three
L-ocecasions whcn observed by the teacher or .mothu “designated observer without his
\ knowledge of’ bcuu, LllthCd : M L .
.. ' When asked questions i the textbook; the studcnt chooses to wrife in his Record '
. 01-Core-22 ' Book his answers to 90% or more of the questions in his textbook by cxhlln fing the
e e .o wrntcn usponscs when the tc.uhcr spot chctks to determine if he is domg, $0. \
= _ - T v £l Dl N - \
wu - When working mdcpcmlmtly in the Iahoratony the student shooses to show pmpc
01~qu,e-23 B . care and use of 1SCS laboratory ‘materjals by using the materials ondy for their .
) ‘ intended purpose or by-reguest ing permission to do-other specific experiments with
N them, wherny, being ohscrved‘wnhout his knowledge hy the teacher or another
' .+ designated’person on thlcc or more occasions. Wt ,,
Al - - ~ T o ~ . -
WU - w  When asked to define force operationally. the student vecalls the operational
01-Exc 2-1-1° . *  definitioh that a foree is that which can change an object’s shape. speed. or direction
and can be. n}mmncd by mcasuring the extent to which it LChanges the shape or .
motion (spce(l direction, or both) af the altered oh]ut hy up_gj_]mb ‘with the
N essence. of thc\oper,ltmlml definition.
) - o - - -
< WU , - When asked to define unhylunud force opel .|t|0n.|lly the student recalls the ’ . ..
01-Exc 2-1-2- operational delinitiop that an unbalanced foree acting on an object Catisos 4 change !
' “in the motion or sh.lhc of the object amd that the size of the Lh.mg,c is a measure of
the size of thc Ioru hy stating the effect of lhdl duhnmnn
. g : |
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Given the weight of an empty rocket casing and the weight and thrust of five small _ o, wu
rocket engines ?ml asked to select the sallest rocket engine that will allow the '02~Com,-,s

rocket to lift of and to cxpldih the reason for his choice, the student applies the -
wmcpt that lh& thrust of a rocket must be greater than.its total wug,lim)fll &0
lift oft by sclecting the smallest engine that provides sulhucnt thrust and stating
the essence of the u)mcpt B . -

0
\s

Giverra diagram showing two identical ros
of time but different distances and ‘\kctl to statc which rocket has had the farger , . 02-Core-2
unlmldmcd Ioroc autlng on it .md lo prlmn Ins answer, thc sludcnl .lppllcs thu con- ) -

(qully with lhc size of the unbalanced foree .mphul to it by sclcunLlhc In;_.,hc

rocket and stating the essence of the coneept. - ' :
. ik ) . : .
Given a four-part diagram, ciach of which shows a pattern of water drgps whosc @ . wu
~ spacing increases, decreases, of remains the same and the direction of motion of the . 02-Core-3

¢t that lef't this track, and asked to-state whether the speed of the cart ineregsed,
decreased. or remained constant as it made cach of the tracks, the student clagsifics
the speed of a water-clock cart aseincreasing if the drops b¢come farther apart
LlL‘LlLd\lll[.. it th Llr()p\ become leu logllur or as unN.mI if lhc drops are.

lully Ior al Ic |~.l lhrcc ol the Iour Ciases

— - . i
Given three spccd Mme interval graphs showing increasing, durv.lsnmﬂ and umsl.ml WuU.
speeds ard a series.of water-clock cart-drop records in which afh arrow shows the 02-Core-4

directiop of motion of the cart and asked to mateh cach water-clock cart dtop rdcord
with the appropriate graph, ghe student ¢ |*\\l|lt" s a water-clock cart drop record as
corresponding to the graph (Nt slopes upward to thie right if the drop separation
increases in_the direction off me '(m,_‘ls corresponding to the graph that slopes down-
ward to the right if the drop sepat® CASGE 1 the direction of motion, or as
corresponding to the graph with the horizon |I‘I|gw ll,lllc Jd®ap separation is eonstant
by so n‘_lllild_lvi.ng the graphs and drop recordls. '

[N

Given a desceription of a situation in which the same foree is applicd to two simjlar ' wu

objects ofdifferent masses and asked to select the oject whose speed will increase - 02-Core-b
faster and to explain his answer, the student .npplwx the concept that an object’s :

specy varies mvcmly with its mass when equal Torees are applied hx sclcntm&lhc ) .
object ?Nllh less mass and stating the effect of the concept.

Givd®l a labeled grid and data For five trials in which a cart. traveling during a fixed - WU
time interval, is acted on by a constant foree’but carries a different mass in ¢ach ‘ > 02-Core-6
trial and asked to ;,l.lph the data, the stiddent applies the procedures for graphing.”
which mnludv plotting the points to within +0.2 scale divisions and drawing a best- ,
fit line, by mnstmulmb such a graph of the speed change of carts with different ' ) v
m.mu acted gn by .monsl int force. - _ ye : -

3 . .
+ A\

[ 4

o
/

¢ts which have traveled the same amount WU .

e



. N

wu -.
02-Core-7

+

*

(-wcn an illustration of a water Ldl”t and toum,mphs showing relationshlps hc[weul
the mass put on a cgrt and the change in the speed of the cart and asked to sclect

the graph that best shows the rclatlomhlp between the mass on the cart an(l tl)c

cart’s change in speed whenthe foree is constant, the student applics the coneept
that # the force applicd to an oh]cu is held gonstant while thc.mass of the ()hJCCt 0
is varied, the object’s rate of speed vunu mvu‘sdy wnth the v?rlatlons i mass by

sclcumqu gmph that showvllmt rghltu)nshlp } i v
\ [ Y4 ‘< i . 7 } ' . L.L 2

Y-S '.L - - T

wu
. 02-Core-8

B

>

-

Given four-graphs éhowmb different ranlwnslups lmtwccn trtbalanced forces and
the rates at-whicly G]ucd changes and asked to select- the graph that would bL -
olmumd il the dul 4 woere plo dttu dmcn,nt 10|u,s were upplud to thc samc W“ltcr-

" . i {,)‘ &, CIN

AY

wu
02-Core-9

‘. contact with the foree longer ane

Given a situation in whichk the suinc unbalanced force acts on (Wo identical objects
for different fengths of time and asked to predict which object will speed upmore-  °
and to explain s answer, the studtnt applies the concept that the amotint of

Lh.m;,L m the spvcd of a mass (epends on 1 the size of the unbalanced Is)uc .lpplled

~to it and-the amount of time th Sor 'Lfls apphied by \L|L‘&llhg the ()lmu which s in
Stating the essenceof. the L,dnwpt

s <«

‘ ’
N 8 .

4 -

wu
02-Core-10

{

Y

Givenan illustration and a deseriptian of a situation in which the range of i projec-
tile'whose fiving position is fixed has to be increased and asked to state how the
increase could be achieved "‘\d to ‘L\[)Lllll why’ that mcthod wouldwork. the student
applies the concept that {he greater the unbalianced horizontal foree acting on an
object whai it is lainched, the gu.um its range will be. by describing an increase in
the force to produce the (|L‘SII”L(| change i mmn;,u and explaining. in effect, the con-

»

cept. oo 1\
. - o — v

’ * ‘ Bl

wu . Mlcn?uskéd to c.x;;lnin the purpose of the ball tivat (el slruighl\lowﬁ in the activity
02-Core-11 which in'vcsli;,alml the effect of the amdunt of horizontal forcée on a balkand the
T time the ball took to fall, the student apphcs the concept that a control, a sample
¢ norsllh]ulcd Lo the exper imental v m.lhlv is used i an c‘(punncnl as a standard-»
. with which Lh‘lllt..t‘ are unn}upmd b _s_(_‘_[?mg in cffect, that this ball served as an
L\punncnldl control or standard witl wlmh the othm fall times were Lomparcd
[) M hd — . l-J . N
wu- Givent a situation in which #me object is projected horizontally at high buj less than
02-Core-12 orbiting sp[‘c(l at the same time as another object of different weight is dropped .

froan the spme hggghhand asked o state whichs if cither, object will hit the ground
Jirst and to cxpi’“‘uin hisYhoicey l&‘ student applies the concept that the time of fall

of an object'is independent.of its weight and horizontal speed hy \l.lllllb that both ¢
objects will Lnl the ground at the same tinie dml llu essencee of the mnupl : *

M » . L
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Gyverrthe distance an objevt Idlls in-one secong on lhc xurla rofa pa,rmuldr planct

_and a sketeh like Figure 4-S showing the: hon/ontal surface which curves downward

and a distance equal to the thtunw of fall and asked to determine the orbiting
speedof asatellite at the sirface of the plancy, the student appllcs the rule fhat the

orbiting xpccd (distance per unit of time) is' numerically cqual to the surface distance |

an object falls in one second when it is dmppul near the surface by \lalmb the
mhmnz, speed i in az,wumnt with-the rule. - L

,
[ * .

WU,
02-Core-13

Givert four ;,mphxvunpmtlnp to show the relationshigh between the period of a
satellite and ils (nglamc from the carth's surfade and asked to select the graph which
correctly slmv\k that relationship. the student identifies I|IL graph which shows the
period of a satellife increasing as the dius of its orbit incleases as the graph wlmh

showy tlfe umcu refationshrip hy xclulmb such a graph.

~ A

WU
02-Core-14

Giiven four graphs cach ol which purports to show the rclulioﬁship between the
minimum orbiting speed ot a sateHite and its height above the carth’s surface und
asked to seleet the graph that best shoys this relationship, the student iglentifics
the graph showing thé minunum orbiting speed of a satellite decrcasing with the
satellite's incergased !}cig‘lll above the carth’s surface lvy.§gﬁL_g§g‘_l@|1g51|L‘ll a graph,

* -

Wu

" 02-Core-15

When asked 1o, list two forees. th: |l slow down a rocket leaving lllc carth, the student
recalls that friction Wll|l the atmosphere and the Toree of Havnv Jow down rockets
lcaving the carth by Ildllllllb those two: 7

s

s WU
02-Core-16

" (en Tour g;:lphs cach-of which relates the weight of an oject toits distance-from

Q

RIC

Aruitoxt provided by Eic:

the carth’s surface and asked to sclect the graph whiclshows The correct relation-
ship. theshident identities the graph with a negative slope that is concave upwitrds
as the graph showing 'tht relationship between the weight of an object and its
distanee from the carth’s surlace by seléeting such a graph.

’

WU
02-Core-17

LA

1§

nee from the carth the foree of gravity reaches
sero and Ao explain his answepAhe student recills that although the foree of the
carthe's gravity décreaseswTth increasing distancedron the carth, it never réaches
sera, by stating that (here is no distance from the carth at which gravity reaches zero
and the.essenge of the idea, T : ' .

: - r

When asked to state at what dist;

[y . -

WU
02-Core-18

When asked to define the term period ol
that the pertod of a satellite is the amot
one completeMhit by responding with

a Satellite, the student recalls the definition
1ol time required for the satellife to make
he ossence ol that defBition.

.

wu
02-Core-19

—r‘—"

v v

«Crive X that a satellile of xnvuhul dianjeter is or I5iting the carth, its apogec. ils peri-
geeits period, and a list of M trial measnrements and asked o select the measurer
ment Q/Imh best represents the period of the satellite, The student elassifics the time
required fgr a revolving body to complete one revohiution as its period by selecting”

-

. - .
that time from the st * ‘ .

~

WU
02-Core'20
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Given three diagrams of the possible paths of hypothetical satellites and four state-
ments comparing the speed of a satellit® with the speed necessary for a cir
and asked to mateh the statement that best describes the speed of the sate

?‘ular orbit
lite with

cach of the paths diagramed, tife student classifies the speed of a satellite as lcss than

that necessary for a circular orbit if its palh returns it to-the carth’s surface. ;
cqual to the speed necessary for a circular orbit if its path is a circular orblt. as
slightly greater than that necessary for a cirgular-orbit it its path is an clliptical orbit.

. and as much greater than that necessary for a circular orbit if its path leads away

from the carth indicating the escape of the satellite by matching the approprmtc

statemaents and diagrams wnculy in at least two of the three cases.

"

)

-

Given a series of possible rocket paths from a planet to one of the planct’s moons

and bacK to-the planet and asked to select the path that represents a free-return

path. the student identifies the figure-8 path as the free-return path of a rocket from

a planct to the moon and back to the planet by’ sclecting the appropriate diagram.

)

When asked whether a rocket traveling from the carth to the moon must slow down.
speed up. or maintain<the same speed inorder to achieve a lunar orbit and. to explain
his answer.dhe student recalls that a rocket from the carth must slow down so that

it'can be captureddy the moon’s gravity if it is to achieve a hanar orlnt by rulpondm&z

Ahat the rocket must slow down and wnh the essence of the concept.

When asked to state wlly a spacecraft has a heat shield. the student recalls that the

purpose of a spacecraft’s heat shield is to protect the spacecraft from the heat

generated by friction with the atmosphere upon reentiy by stating. in essence, the

purpose of the heat \Incl(l

wu
"02-Core-21
N
WU
02-(}0re-22
4
wu
02-Core-23
wu
02-Core-24
‘WU

-. 02-Core-25

-

Given that a spacecraft is slowed down by retro-rockets and parachutes and asked to
name another variable which slows down a spacecraft returning to edrth and to
state how it acts to slow the craft, the student recalls that a spacecraft returning tQ
the carth is slowed down by the atmosphere |>u.“n’uw ol the friction which oceurs,

when the spacecraft pushes the atmosphere out of its path by responding to that

effect.

AY

WU
.02—E'X(_) 3-1-1

Given an illustration and a description of a device that recoils when matter is cjected
Mrom it and asked to exphliin why recoiling oceurs, the stmlcnl__;ﬁcncmln an cwla—

nation for the recoil of the object when matter is expelled fromit, using the ideas
that the explosion produces equal forces in all directions. one of which is on the
matter which is accelerated rapidly and ¢jected from the ()l)iL"Cl and another of
wlmh 15+011 thc Iaumhmg, nwdmmxm itself and musu. the nmlmnlsm to recoil in

WU . .‘
o  02Exé¢ 312

ERIC

A uiToxt provided by exc [

Given a diagram and a deseription of a situation in which the mass of matter per

Second forced out of an opening ina container decreages when a substance of dif-
ferent density is used, but the flow rate remains the same. and asked to'predict - -

whether the unbalanegd foree on the force measurer will be greater, she same. or
less and to explain his answer, the student applies the concept that the unbalanced

R



Giyen the amount of mass cjected from a rocket cach second and the spoed at wu
which it is ejected and asked to caleulate the thrust (force) of the focket, the student 02-Exc 3-2-1
‘gapprx the formula that the thrust of a rocket equals the mass thrown out per f
second multiplicd by the speed at which the mass is ejected by calculating the-thrust
(force) of the rocket correctly.
When-asked to state two ways to incruwc the thrust (force) of a rocket, the student . WU
recalls that the thrust of a rocket can be increased by cither increasing the mass of 02-Exc 3-2-2
the exhaust gases thrown out of the rocket or increasing the speed at Wthh the )
mass is thrown out by responding to- that ctfcu;
When asked to state hy rockets are built so that they burn their fuel in stages, the WU
student recalls that {mku ts are built to burn their fuel in stages so that as the rocket 02-Exc 3-2-3
fuel from one stage is used, the empty tanks making-up that stage can be discarded, i
thus decreasing the mass of the rocket and making the tramportallon of the usgless
-mass unnecessary. by stating the effect of that idea. ' /
- N
Given an example of ag erroncous idea that persisted for magy years but has been WU
changed as a result of experimentation and several possible reasons that such an 02-Exc 4-1-1
crroneous idea could persist so long and asked to select the most likely reason for
the idea’s continuance, the studeif applies the concept that erroncous ideas tend
to persist when they are not tested Li'f)'é'r_l'lmnt.llly by selecting the response which
expresses that notion.
Given a list of variables that purport to affect the period of a pendulum and asked - wu
to select the variable or variables that do aftect the period of a pendulum, the 02-Exc 4-1-2
student identifies the fength of the. pendutum as the only variable that affects the » o
penod of a simple pendulum l’yl-‘.‘.ﬁ'_lf.&-l_'!‘b_ that variable.
When asked why a scientist tries to dcvclop models that use mathematics rather than WU
models that duml'w things in words atone. the student generates an explanation 02-Exc 4-2-1
which includes the ided that a quantitative modelis more aseful than a qu.lllt.mve
madel because it can be used to make accurate predictions which can be used to’
_test the model by stating an explanation which includes the effect of that idea®
| ‘ =
Given data about a planet’s period of rogation, period of revolution, size, and ‘ ~ WU
strength of gravitational fickd and a series of possible periods of rotation fora 02-Exc 4-3-1

ERIC

Aruitoxt provided by Eic:

force produced by mattek being forced from a wnt.um,r varies wnth the mass of the

matter forced from the container per unit of time by stating that the uhbalanced O

force on the force measurer would be less than the specified number of units be-
“cause of the reduction in the mass of the matter leaving the:container each sccond.

L

communications satellite and asked to select that period of the satellite which would
allow the satellite to stay above one point on the planet’s surtace. the student
applies. the concept that a satellite’s period of revolution must L(llldl the planet’s

L]

\
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eriod.of rotation- in order for the satellite to remain above the same spot on the
lanet’s surface by selecting the period for the satellite that cquals the period of
rotation of the planet. ‘ ' *

A

- Given the period of a space vehicle and g grid with two curves plotted on it, one

v

showing height above the surfugc versus speed and the other s'howj.ng_hoight above .
the surface versus period, and askéd to find the vehicle’s height above the surface
and its orbiting speed, the student applies the procedure for reading values from
graphs involving thret-variables by E_@—Bmg on the basis of the period curve, the
height that corresponds to the specified period within 500 km and then moving
vertically from this point until he intersects the speed curve and reporting the speed
that corresponds to that height within £0.2 km per sec. o '

S

‘Given four temperature-time graphs for the heating of a solid that changes to a

liquid and then to a gas and asked to select the graph that best shows the tempera-
ture of a substance as it is heated at a constant raté, the student applies the concept

that it takes heat without temperature change to convert a substance from a solid to
aliquid and a liquid to a gas by seleeting the graph with two constant temperature

_sections.

When asked to explain why a spacécralt does not burn up from the heat generated
during its reentry. the student recalls that a spacecraft does not burn up during
reentry because the heat shidld melts and boils, absorbing and taking away much of
the heat caused by friction and thus protects-the rest of the spacecraft by responditig
to that cffect. ’ '

-

. (]
Wu
02-Exc 4-3-2
WU -
02-Exc 4-4-1
Wu
02-Exc 4(-4-2
_5
)
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ERIC

Aruitoxt provided by Eic:
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Given an illustration of the lunar surface in which several physical features are point-

WU
ed out and asked to find the mare among those features, the student identifies a L 03:-Core-1
mare as a broad, flat arca on the lunar surface by selecting the mare. B
Given an illustration of the lunar surface showing several arrows, one of which points B wWuU
to a ray from a crater, and asked to select the arrow which points to a ray, the stu- 7 03-Core-2 .
dent identifies a ray as a streak across the surface of the moon that seems to origi- B
nate in a crater by selecting thg arrow indicating the ray.
When asked to explain why scientists are particularly interested in the origin of the WU
moon'’s surface, the student recalls that scientists are particularly interested in the - 03-Core-3
origin of thec moon’s surface because they believe such information may help to :
explain the age and origin of the earth by responding to that effect.

Given thrée illustrations of volcanic craters, meteor craters, and craters formed by an WU
underground atomic blast and asked to name the probable cause of each of the 03-Core-4
craters, the student le\\ltl@\ (1) the craters whose floors ar¢ above the surroundm

arca as caused by volcanic activity, (2) the circular craters with raised rims, steep

walls, and floors below the surrounding drea as caused by meteor impact, and (3)-the

circular craters with sloping walls extending below the surrounding surface as caused i

by an underground atomic blast by naming the correct cause for at least two of the

three craters. ~ < e /

- When asked to list the two vzi,riz‘lhlc's that affect the size of craters formed by the wu
impact.of falling objects, the student recalls that the two variables that affect the 03-Core-5
size of impact craters are the mass of the tallm;:, ()hjL‘Lt and its speed when it Ints
by stating the essence of both of those variables. : . /

, ¢ T
Given a situation in which two objects of different mass are dropped from the same wu -
hcu,ht and asked to state which object was traveling faster when it hit the carth and 03-Core-6
to explain his answer, the student applics the concept that all objec ts d.oppcd from
the same height fall at the same spuul (lg,nonng the effects of air friction) by stating
tha t/h)th were traveling at the same speed and the essence of thc concept.
4/011 tour graphs purporting to show the relationship between balls of different ¢ ' . WU
masses but the same diameter and the size bt the crater formed hy the balls and ' 03-Core-7
“asked to sclect the graph that best represents the relationship. the student classifies
.the grapli showing an increase in crater size with an increase in mass as the one best
representing the relationship hctwvcn thc mass of a ball and the crater size hy
selecting such a graph. ' . ] : ;
"When asked w'hy only one variable, such as thé mass or the vertical beight of an object, _ WU
was changed at a. time when balls were dropped into sand to form craters, the stu- 03-Core-8

dent applies the concept that only ‘one variable is changed at a time™so that the
cbfects of changes in the variable can be traced and will not be confused with the
effects of changes in other varfablgs by stating the essence of the concept.

Q = ™ . " . o )
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‘03-Cored

: . . - . : : - - T .
When asked to describe a plan that he couldjuse to investigate the cffect of the 's‘.

diameter of a falling body on the size of:the crater formed, including the variables|
he would hold constant and those he would vary, the student generates a description.-
of a plan to investigate the effect of the diameter of a falling body on the size of *!

 the crater, which includes the.idea of holding the mass of a ball and the distance of\

fall constant while systematically varying the size.of the ball, bystating such a i

‘procedure, : 7 : o

\

wu

03-Core-10

(nven a diagram ot a tray with a sand model of a portion of the lunar'land%ape and
two light sources, one above the model and on¢ at the side, and asked to select the
position of the Jight source that would provide the greater surface detail if a picture
is taken and to explain his answer, the student a pglles the concept that more detail !
of a rough surface-is seen when the light source is positioned at the side rather than
overhead because the shadows reveal the surface irregularities by sclutmg the light [~
source at the side and stating the essence of the concept, - .

!
J.T L

ll

wu

03-Core-11

When asked why features on the moon's surface get worn down by erosion although
there is no r.lin or wind on the moon, the student _reulls that erosion on the moon's

surface is the -result of bombardment by particles (metcors) trom spaw by stating
the cffect of tlmt idea. .o

.

1 ¢

wWu

'03-Core-12

Given a diagram showing two overlapping craters and asked to identify the crater
wlmh wis tormcd hrst and-to cxplam his chonw thc studu\t ggp}_lu the LOI]cht
plete and the rim of thc older w1ll be interrupted by the yownger, by selecting the
crater with the incomplete rim and stating the essence of the concept.

wu
03-Core-13

N =

When asked td explain why thc model of the moon’s surfuace was changed from
sand to rottenstone on top of bentonite, the student applics the concept that models
are modifiegwhen they no longer agree with observations by stating, in effect, that
the model was changed because the old sand modcl could not prl.un the light-
colored rayson the surI.lLe of the moon. . ,

| : ”

wu
03-Core-14 /

. 1 . 4
When asked to predict how the éolor of the rock would change as the moon/s sur-
face near a crater from which rays emanate was dritled, the student applies the con-
cept that the light-colored material of the rays may come from beneath the surface
by predicting cither that the rock will be tlighter or that the sequence will be light-
dzlrE:light beneath ‘the moon's surfiace.

t

wu
03-Core-15

Given four conclusions that might be drawn from Activity 5-12, the dariccning of
light-sensitive paper by sunlight. and askedl to select the best conclusion, the stiidept
applies the concept that the fact that a madel lf\.ly act in the same way as a real
object does not mean that the two are the same by sclutmg the response to ‘the
cffect that since sunllg.ht causes some substances to darken sunlight is a possible
L.lllS(‘ of the d.lrkpmng, of the moon’s surface. Y

93 .
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When asked whether a small force exerted upon a movable object on the moon will - o T wu

" displace the object a grcatcr or smaller distance than it would on the earth and to’ N - 03-Core-16
give two reasons for.the difference, the student applics the concepts that a small ' ' ‘

force can move an object a g,reatcr distance on the moon’s surface than on the earth’

surfacg because on the moon’s sufface the force of gravity is less and there is no

air friction by responding that it would travel a greater distance and with the essence

of both of the concepts.

> : r

Given diagrams of two craters, one of which has a central peak formed by the impac‘i _ wu
of a meteor, and asked whether the meteor that produced that crater was traveling 03-Corg-17
more slowly or more rapidly than the meteor which caused the other crater and . !

to give evidence for his answer, the student recalls the model that a meteor must be”
traveling very rapidly to form a crater with a central peak because the heat produced
by the impact must be great enough to melt bath the meteor and the.moon’s surface
so that they become liquids by rcsgondmg that the meteor which formed the crater
with the ccntral pcak was traveling more rapidly and with the t,ssemc of the model.

. A :
" When asked to state three ways in which the size of the central peak in a crater .. WU
could be murcascd using the water drop-bentonite model of the moon’s'surface, the ' 03-Core-18
student rmlls that larger central crater peaks are formed (1) when the depth of th ot

[
loose material is increased, (2) when the size of the'drops of water ‘are increased, or
(3) when the height from which the water is dropped is increased by stating the
cffect of at least two of those three methods.

—_— - i LN

Given a diagram of a tunar cinder cone whose crater bottom is above the surface of WU
the moon and asked to state what is most likely to have caused this cinder cone. the 03-Core-19
student rcu.nlls that lunar umlcr cones whose crater bottoms are above the moon’s

surface:may ay be of volc.um origin by r csgomlmg that it’s of volcanic origin.

y - I

When asket! to state a possible caﬁsc for the dome-shaped fnountuim on the moon’s WU
surface, the student recalls tliat the dome-shaped mountains are thought to have 03-Core-20
been caused by undcrground flows of moltcn rock, or magma, by ru‘yiml__;2 to that - ’
cffect. . ot .

— ' T

‘Given diagrams of ameteor crater with a central peak, a meteor crater without a cen- wu
tral peak. a cinder cone voleanic crater, and a dome-shaped mountain and a list of* : 03-Core-21
five probable causes of theso lunar featuges and asked to match the lunar features . .
with their 1host probable causes. the student identifies the meteor crater with a ' ’ -
central peak as havmg, been caused by a fast-moving ¢ meteor, the meteor crater with- '
out a central peak as having been caused by a slow-moving, metoor, the cinder cone
crater as having beeh caused by a volcdnic eruption, and the dome- shaped mountiin
as having been caused by an underground magma ﬂbw by matching the d‘agrams ' - .
with their probable causes.

, Lo 7
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wu
03-Core-22

Given'q diagram and a description of a'situation in which a scientist has discovered
that there are differences between the cones that a;ppéar to be of volcanic origin on
the earth and those on the. moon and asked if the differences provide sufficient
evidence to throw out the model that.volcanic action is rcsporisible for the lunar
cones and to explain his answer, the student applles the concept that a model may
not be directly interchangeable from one system to another because of the.effects .
of other variables but the essential features.of the basic model may still be pertinent
by respondin responding negatively and, in effect, that this one difference is not sufficient to
discard the model because other vanables may be influencing the formation gf e -
cone.

-
- o

WU

03-Core-23

]

Given a diagram of a cone of volcanic origin and asked to state the cause of the
formation of this cone’and the evidence supporting his answer, the student apphes

- the concept that (1) the cone has steeply sloping sides (cinder cone), (2) the floor of

the center crater is above the level of the surrounding surface, (3) the crater is sur-
rounded by rock debris, or (4) the crater is surrounded by a lava flow with a rlpplcd
surface is evidence that a’lunar L/gnc is of‘volcamc origin by statmg that the cone is
of volcanic ongm and thc two pieces of evidence shown in the dmgram

. A

2

wy -
03—Core-24_

L —

= : —
When asked to state three things that cause a change in the moon’s features over a

period of time, the student recalls that the moon’s surface may be changed over -

time by (1) meteor impacts, (2) covering with dust, (3) grﬂlty (4’\unhght (3) vol-
canic action, and (6) the settling and cracking of the crust by Iesponding-to the
effect of three of the above. t !

»

— v v

wu
03-Core-25

Given a diagram of the lunar surface with arrows pointing to overlapping craters and

features covered by light material (rays) and three pairs of features and asked to -

determine for €ach pair which feature is probably the older of the'two features and
to cxplam his answer, the student applies the following rules for predicting the
relative ages of surface features on the moon: (1) circumscribing (,I'dt(,l'b are older
than smaller craters on their tloors, (2) in a pair of overlapping craters, the one
with the incomplete rim is the older, and (3) craters covered by llght material
from another crater (rays) are older than the crater that produwd the rays by

- predicting the relative ages in agreement with the rules and sta_t_lmg,_thc supportmg
evidence.

C W

Y

wu :
03-Core-26

Given the model of the earth-moon-sun systein used for Activity 7-2 and asked to _
determine what fraction of the carth’s surface could be seefi by an observer on‘the -
surface of the moon in twelve hours and in six hours when the-earth is full, the
student applies the ISCS model of the moon-carth-sun system to determine’ empm-
cally the amount of the earth’s surface that would be seen’by a lunar observer in .
specified time periods by sta_g_)g that the entire surface can be seen in twelve hours
dna three-fourths of the surface .can be .seen in six hours. .
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Gnvcn a dmbram of a sun-carth -moon model showing three positions of the moon
“and five dmgrams showing various phases of the moon and asked to sclcu the dia-

* grams of the moon which best show’how the moon would appear to an observer on
the earth when the mgon is in each of the indicated positions, the student applies
the sun-carth-moon model, in which the moon is orbitipg around the carth “and the

" sun is the center of the carth’s orbit, by mauhmg the diagram of the full moon
with the position in which the earth is between the moon and the sun, the three-
qu.lrtcr moon with the position in which the sun-carth-moon angle is approximately
135°, the half moon with the position in which the sun-carth-moon angle is about
90°, the one-quarter moon.with the positionin which the sun-carth-moon angle is
about 45 and the new moon with the posmon in which the moon-ls between the
ssun and the carth.

i

*

WU

.03-Core-27

(nvcn a diagram of a sun-carth- -moon model with three positions of the moon indj- -
cated and five diagrams showmg, various phases of the earth and asked to match the
dmgram of the carth that best shows how the carth would appear to an obscrver on
thc ‘moon with the appropriate position of the moon, ‘the student applics the sun-
carth-moon medel in which the sun is the center of the carth’s orbit and the moon is
orhjting around th'e carth by matching the diagram of the full carth with the
position of the moon between the earth and the sun, the three-quarter.carth with
the sun-carth-moon angle of approximately 45°, the half carth with the sun-carth-
moon angle ot approximately 90°, the one-quarter carth with the sun-carth-moon
angle of approxmmtcly HS , and thc new carth with the c.lrth between the moon
and thc sun. ! : _ .- .

e
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WU

03-Core-28

. -

Ml \

-

(nvcn a (,lcsc,nptlon of a situation in which tlu, carth appears to be directly overhead
“to an astronaut on the moon’s surface aml three posltmns of the carth-at a spcutlcd
" ater time and asked to select the answer that Best indicates whcrc the astronaut..
would have to look to see the earth if he ‘were in the same spof sdven days later, the.
student .nppllcs the concept that the same side of the moon always faces the c.nrth
by sclcutml, ‘the rcsponst(to the effect that the astronaut,would still have to loqk

. directly ovcrhc.ul . .

WU
03-Core-29

. Given a diagram’ which shows the moon dlrcctly between the ¢arth and the sun and

asked to explain why the moon’s surface is dnnly lighted when vncwc(l from the |~

" carth instead of being Lompktcly dark. tht stadent recalls that the new moon is
diily lighted by llg,ht that is rcﬂcftcd from the carth by ru_sgondmg to that cttth

.

03-Core-30
S—

th .lskul to cxplam why only one side of the moon is ever visible trom the carth
althiough the maon revolves around.the carth, the student recalls that the moon
makes one complet® rotation on its axis in the sam¢ amount of time as it makes onc
complete revolution aroand the carth so that the same side of the moon always

»

faces the carth by responding to thate ctt_uct. v

.

' thn .nskcd to state the moon N pcnod in d.\ys the sludcnt rcL.nlls that the moon >

.

o
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03-Core-32
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wu : When asked to state the earth s petibd, the student recalls that the earth has asperiod -

03-Core-33 of 365'% days by so tatmg )
Wy ' | . When asked whether an object’s weight on the moon’s surface would be more, fess,
03-Exc 5-1-1 . - or about the same as its weight on the earth’s surface and if more or less, how much

more or less, the student reoalls that the welght of an object at the moon’s surface
is 1/6 its weight at the earth’s surface by responding that the weight of the object
would be less on the moon’s surfacé and that it would be 1/6 its weight on earth.

wu . / ) Given the weight of an object on the earth’s surface and asked to.caltulate the weight

03-Exc 5-1-2 . ‘of the same object on the moon’s surface, the student applies the fact that an object
/ weighs 1/6-as much on thie moon as on the earth’s surface by multlglzmg its weight

on the earth by the fraction 1/6.

i

' .T
WU When asked whether the surface features of the far side of the moon dlffer from the
03-Exc 7-1-1 «. surface features of the side visible from the earth and if o, to desmbe the differ—
' ' ences, the student recalls that there are no important differences beﬁwccn the sur-
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face features of the near and far sides of the moon by responding w that effect. ,
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essence of the concept.

-~

. ‘ ,

Given three diagrams showing three dntterent dlstnbutlons of air partlcles in a con-
vection box containing a tray of wafer identified as either hot or cold and asked to
select the diagram that best shows how the air particles would be distributed if the
tray were filled with water of the temperature specified and to explain his choice,
the student applies the concepts that air above water tends fo assume the tempera-
ture of the water below it and that air particles over the water are farther apart when
tfe air is warm than when it 4s cool by eleutmg the diagram which shows the par-
ticles closer together above the water 1dent1f1ed as cold or the particles farther apart
above the water identified as hot and § tdtmg the essence of the concepts,

hA T

01 -Core-1_‘

1)

Given didgrams showing three identical open-ended containers, each containing a

.+ different number of dots, and the information that these dots represent air particles

and- asked to select the container which holds the warmest air and to explain his-
answer in terms of the particle model, the student applies the concepts that in a
heated substance. the particles move faster and that the more frequent collisions
which result tend to force the particles farther apart by selecting the container with
Yhe greatest particle separation as the one havipg the*warmest air and stating the

~e—
30

ww
01-Core-2

Given a description of a situation in which water is poured on a hot surface and four
possible explanationg for this action, the student dppllcs the concept that the fen-
peratures of some substances change more.than those of othcr substances when the
same amount of radiant encrgy strikes them by selecting “the optlon thdt indicates
that the wet surface would have a lower temperature.

ww
01-Core-3 .

Given that a light-colored \urfdw and a dark- colorcd surface werc both exposed to

- sunlight and their temperatures measured at various times and a grid showing two

graphs (lines) with different rates of temperature increase and asked to select the |
graph (Ime) which represents the temperature of the the llght-t,olored surface and to
explain his choite, the student apphcs the corfcept that dark-colored surfaces absorb
radiant heat energy more readily ly than do light-colored surfaces by s clectmg the
graph (line) showing the slower rate of i mcrc i1se in temperature’ and tdtmg thc
essence of the concept. ' RN '

Py

01-Core4

_Given a dcsunptlon of an experiment in which the tempcmture% of a wet surface

and a dry surface composed of the same material were measured at various tlmcs
while they were exposed to sunlight and a temperature-time grid showing two graphs
(lines) which indicate different rates of temperature increase and asked to indicate
hich graph ¢line) represents the temperature of the wet surface and to explain his
answer, the student appllu. the-concept that radiant Chcrg,y heats wet surfacesdf a
material more slowly than dry surfaces of the samne material by sclec;p_g_thc graph
(tine) which shows the smaller rate ol increase in tcmpcrdture and s .ltmg the essenceé
uf the concept. . 1 -
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Given four unordered events involving sun-warmed surfaces and the.air above the '

surfaces and asked to arrange the events in order, the student applies the concept

that solar radwtlon causes differential heating of the earth’s surface, which in

turn “causes differential heating of the air above the surface, resulting in up-and-

down motion of theair, by arranging the events in the order impled by the sequence.
L

wwW
01-Core-7

Given a description of four dif’fcrcnt surfaces and asked to predict the surface above
which the warmest air on a sunny day would be found, the student applices the con-
cepts that a dark- golorcd surface warms up more than a light-colored surface,: -that a
dry surface warms up more than a moist or wet surface, and that the air above a
warm surfate is warmer than the air above a cool surface by P rcdlctmg that the air .
will be warmest above a dry, dark-colored surface.

ww
01-Core-8

v

Given a description of a situation’in'which an object 19 observed gliding through thc
air for about ten minutes without sceming to exert cncrgy to maintain its altltudc
and at the'énd of the t&n minutes it is farther above the g ground than at the outset of
the observation and asked to state how it-is possible for an objcct to 'stdy airborne
and even gain altitude without visibly exerting energy, the student g generates an
¢xplanation which includes the idea that an object in.a column of rising air resulting
from uneven heating of the carth’s surface will be supported or lltlcd by -that rising
air l)y stating an explanation which includes that notlon. ) .

)

K WW |
01-Core-9™

Given the claim that the sun heats the air above dark-colored surfaces and that this

warmer air makes the surface hotter and the claim that the reverse is true and asked
to describe an experiment he could perform to determine whether it is the air which
causes the surface to’heat or the surface which causes the air to heat. the student
generates a description of a plan that’includes measuring both the #ir and surface
temperatures to determine which heats first by describing such an experiment.

T v

. 4

CWwW
01-Core-10.

Given an ISCS weather instrument set up indoors and asked to read the weather

< instrunient to determine the wind speed, the wind direction, the temperature, and

the amount of precipitation ‘and to record these readings, the student applics the
procedure for reading the weathef instrument, which includes reading the wind
speed as shown by the pom\on of the wind speed indicator, reading the wind direc-
tion as shown by the pointer on the wind direction indicator, reading the fempera-
ture on the thermometer, and reading the’amount of precipitation as shown by the
level of the water in the rain gauge by r ecordmg the wind speed within £3 mph, the

direction of the wind correct to'the ncarest arest lettered compass bearing, the tempera- .

ture corrcct"to the nearest, whole degree, and the amount of ‘rainfall w1thm +0.,2 inch,

A

01-Core-11 _

LS

~

Given five variables involved in weather watching and asked to select the variable -
that can be controlled, the student applies the concept that separate weather meas-
trements are variables which cannot be controlled by selecting the entry “time of
day you take th¢ readings” ag the only listed variable which can be controlled.
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When asked to state why he should make his weather-watch measuréments at the WwW
same time cach day, the student generates an explanation which includes the ideas 01-Core-12
that weather measurements change with the time of day as well as with the kind of

weather and that unless measurements are made at the same time each day, they are

not comparable by stidting an explanatubn that includes those notnons
‘ |

°

ra

Given a diagram of an ISCS weather instrument,showing the position of the wind- _ wWw
speed indicator, the position of the wind-direction indicator, and water in the rain . 01-Core-13
gauge and asked to state the wind speed, the wind direction, and the amount of _ U e '
precipitation, the student applies the procedure for reading the weather instrument, o
which includes reading the wind speed as shiown by the position of the wind speed ' ’
indicator; reading the wind direction as shown by the pointer on thie-wind direction '
‘indicator, and reading the amount of precipitation as shown by the level of the water

. 2in the rain gauge by sjating the wind speed within =3 mph, the wind direction to the . . ,
nearest lettered compass bearing; and the amount of rainfall within +0 2 inch. - : . /

s . M : _ ’ L
Given diagrams of three cloud\typcs " cirrus, stratus, and cumulus - and asked to ' WW
jdentify the cload type shown in cach diagram, the student identifies (1) the flufty- L 01-Core-14
topped, flat-bottomed clouds as cumulus, (2) the heavy, thick. laycred clouds as ‘
~ stratus clouds, and ( 3) the thin, wispy clouds as cirrus Llouds by naiming correctly
b, the type of cloud .sh?wn in cach diagram.

,

re 1

\

When-asked to draw the symbols used to indicate the amount of cloud cover for two , WW
different degrees of coverage. the student recalls that (1) an unshaded circle indi- 01-Core-15
cates no cloud cover, (2) a circle one-fourth shaded indicates a 25% cloud cover o
(3) a circle half shaded indicates a 50% cloud covera(4) a circle three-fourths .s_h.ldcd ‘ : .
ll](llLdtL‘ a 75%: cloud cover, and (5) a fully. s'hudcd circle indicates total cloud cover
' by (|I1|Wll_b the symbols tor the two amounts of ovcrmst ) '

Given d'(lid}_.,l‘.llll showing a partially cloudy sky and asked to draw the cloud-cover » _ WW
symbol which indicates the amount of cloud cover present, the student .mphcs the - " 01-Core-T6
proceduee Tor indicating the ainount of cloud cover present, which includes estimat-
ing-to the nearest 257 that fraction of the sky covered by clouds and symbolizing
this fraction by using a completely darkened circle if coverage is100% , a circle three- . : |
-quarters darkened if coverage is 7544 a circle half darkened if coverage is S07%, a "

circle one-quarter darkened if coverage is 25%, and an undarkened circle if coverage

v is 0%. by dmwn_b the symbol that correctly indicates the fraction of the sky covered B -
Jin the (Img,mm ’ ' :

I

-

. . .
v v . . -
v . M

Given three words and their symbols and-asked to state why scientists use symbols, - . WW
the student generates an explanation for scientists” use of symbols by stating an -01-Core-17

explanation which includes the notion that. symhols are uscd as a fime-saving device .« ‘ .
or asa .sh\tlmnd method of commiunication. _ oo o ~ L
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01-Core-18

«®

Given data concerning the depth of a snowfall and asked how many inches of rain-
fall is its cquivalent, the student applies the,concept that in terms of the amount of

precipitation, a particular depth of snow is approximately equivalent to one-tenth

that depth of rain by stating the equivalent-amount of rainfall as one-tenth the
number of inches of snowfall.

3
L

T

WW :
01 -Corq-19

Given ample opportunity to work with materials on a laboratory activity of more .

than once day’s duration and asked to obscrve the cleanup period at the appropriate

time, the student chooses to close the laboratory activity period promptly upon
receiving notification of the time by immediately ceasing the laboratory activity,
returning materials in usable, clean condition to storage places, and participating in
work area cleanup, on at least three separate occasions when heing observed by the
teacher or another designated obscrver without his knowledge.

ww
- 01-Core-20

v

When asked to- work in the laboratory with fellow students, the student chooses to
cooperate with fellow students in the laboratory by bein l_c_nlt2 polite, waiting his turn,

being ordcrly when moving about, and observing the “right of his classmates to work
without bcmg unnccessarity-disturbed, when observed without his knowledge by the
teacher or another designated person on at least three occasions. ] '

wwo
01-Core-21

When asked to work with the equipment and text materials of the 1SCS course, the

tstudent chooses 1o show personal responsibility for returning laboratory equipment

no tonger needed to the proper storage places during the activity period by returning
such equipment and materials to the designated storage places on at least three
occasions when observed by the teacher or anothcr designated ol)scrvcr without his
knowledge of being LhCLkC(l

W
01-Core-22°

When asked-questions in the textbook, the student.chooses to write in his Record

* " Book his answers Lo 90% or more of the questions in,his textbook by Céhlbltmg the .

written responses when tht teacher spot checks to-determine if he is doing so.

1

WwW
01-Core-23

When working independently in the laboratory, the student chodses to show prppef' '
care and use of 1SCS Mboratory matetials by u using the materials only for their in-
tended purpose or bya&' questing permission to y do other specific experiments with
them, when being observed without his knowledge by the tcaLher or another duu:,-
nated person on three or more occasions.

- -

—

‘ ww

- { 01:Exc 1:1-1

" keep the balloon aloft.

" Given a didggram and a description of a situation in which a hot-air balloon is begin-

ning to descend prematurely and four devices which would affect the air in the
balloon and asked to select the device which the balloohist should choose in his
predicament, the student dpplies the concept that a balloon inflated with heated air
will rise through cooler air by se sclecting the device that will produw heat so as to
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" When asked to stat&whe%her a balloon filled wtth hot air wnll have a great.er llftmg . L

- force when the surrounding air is hot or whea it is cold and to explam his dnswer,. . :

the student applies the concepts that-warm air is less dénse than cold air'and that*
hot air enclosed in a batloon exerts a lifting force bccauxe it is less dense than the
surrounding dll‘ by stating in effect that the lifting’ force will be gredter when'the’
surrountding air is cold than when it is warm and the notion that lfls the dltturcnue

in the mass (density) ot the air in thc balloon ‘md the surroundlm, .ur tlwt supplles ;'-_‘_-—1' :
st

the lifting force. N

.

-
- -
Pt

T

01-Exc 112 °

bud

Wihien asked to describe a plan which could be uscd to mcasure the relatlonslup be- o

tween the lifting force of @ hot-air balloon and the temperature of the’ aig inside the

_ balloon. the student generates a description of a plan which incJudes measuring the

effegt of changes in temperature o a lifting foree while holding the other variables--

' LOl]Stdl]t hy statnu, H] dumptlon of an prgrnmnt which lnLllldb‘s that notlon

. A N

L, WW

"™ 01Exc 113

ment fluctuates through several continguous compass points and five choices of what
to do.in such a case and askul to select the proper prouduru the studgnt applies the

;rule tlmt in rcading wind’ direction. an average. (mldrangu) ruadm;, is uscd by sclutm ]

‘the avuragu (midrange) reading.

u

L4

Given a diagram showmg the cardinal pomtk of thc wmpa\ss anl arrows to indicate . WW - -
the direction of the wind and five possible wind directions and asked to select the 01-Exc 2-1-1
name of the wind direction, the student applleb the<rule thdt a wind is naméd by the.’ ' '
-direction from which it s blownm, by ¢ clutmg the rcsponse wlmh best mdlcatcs ;
tlmt dlrutlon _ : _ N . '

T AW :
Given that during the measuring of wind direction, the pointer on the wind instru- ' wWw -

01-Exc 2-12

Given.four observations made in various wind.speeds and asked to arrange them in

-order of increasing wind.spoed, the student appllu. the concept that wind speeds can ’
< be judged vnsuaﬁy by the effects the wind has on common Ob_]LLtb by a rrangmg the :

. A ]

observations in order of increasing wmd speed.

Y w

ww
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01-Exc2-13 .

L

- 4 ~>

When asked to define the prefix alto when it is assouatul with a cloud type, the
student recalls the definition that thc prefix alto meang “of medium height”
when it is added to thc name ol a type of cloud by r cspondmg with that dctlmtlon

L

ww
01-Exc 22-1

Given tli'rce ph&togruphs of t'hesky,cuch showing ane of the following types of
clouds: cirrus. cirrqeumulus, cirrostratus, altocumulus, altostratus, stratus, strato-
cumulus. nimbostratus, cumulus, gnd cumulonimbus, and asked to name the three
types of Tlouds, the student identifies the ctouds as (1) cirrus if they are high, thin
and wispy. (2) cirrocunNilus if they ure high, thin, white, and patchy, (3) cirrostratus

_if they are high, thin shects of “wiriteYor bluish clouds with a slight fibrous look,

(4) altocumulus if they are middle level rows or waves of fairly large, flattencd
globules, (5) altostratus if they form a middle layer of thin, gray ®r bluish uniform
veils having'a slightly striated structure, (6) stratus it they form a uniform, amor-

- phous, gray, low-lying layer resembling fog, (7) stratocumutus if they are relatively

low, sott gray LlOlqu in thc form. 01 ndgcs or ldl‘gL globuks (8) mmbostratux if they

\ . . ’

a4 ;‘:
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01-Exe 2-2-2




- . ) Y - - ¢ Y : * po .
. are relatively low, amorphous dark gray clouds with ragg,cd bases, (&) ‘cumulus if
- Coe thcy are refatively low, dense -ptu LlOUdS with flat, gray bases and dome-shaped
) tops, and (10) cumulonimbus if thcy are very tall, billowing clouds with dark bases
.o and’ anvnl-s_haped“tops by correctly n naming at least two of the three cloud types.
WfV ' o . Given a tonversion table for Go:lvcrtin;, Celsius and Fahrenheit tcmpcruturc"rul'dinp'

. 01-Exc 231 ,  andone temperature stated indegrees Celsius and another stated in degrees Fahren-
‘ . ' “heit and asked; to convert the Celsius rcadlng to l*ahre,nhelt and the Fahrenheit
. .. ading to Celsius, the stadént applies the procedure for converting temperatures
L ﬁom ene scale to zinothcr which includes locating the given temperature in that
column of the table which corresponds to its tcmpcraturc scale and reading the .

‘corresponding number in th$ opposltb columm, by s{at sfating the two Lonvcrtcd‘cm-
pcraturkx correctly. - :

v

A\ - $

e SNo .
ww Cy B Given, tw?wihd speeds in miles bcr hour and the informatian that fhere are 1. 0
01-Exc:2-3-2 kilometers in one mile and asked 1o convert the speeds from ‘miles per liour to

_ © ¢ kilometers per hour. the student .lppllcs the prowdurc for converting from miles
e . per hour to kilomceters pér hour, wlmh includes multiplying the speed in miles per

hour by 1.0. by $ atmg the two spu:ds in kph Lorrthly within +9‘/

-

ww Given that there,are 2.54 ¢m in an inch and that a specitied number of inches of
01-Exc 2-3-3 rain_ felkduring a pariod of time and asked to state hgw many centimetdrs of rain
. : fedl, the studcnt applies-the procedure for converting a measurement in inches to

f v - N

“centimeters, which includes multlplymg the measurement in inches by 2:54, by
statn_b theamount of rainfall in‘centimeters corrcutly within 457,

-
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Given a diagram showing twoAcu'bes of air at differont .heights'ab,ove a warm surfade

and two at different*heights above a cool surface and asked to select the hottest and 02-Cdre-1
the coolest cubes, the student applies the concepts that the temperature above ;he -
carth’s surface varies with thé heat absorbed by the surface and that air gets cooler as v -
it rises by sulcctmg the cube closest to the hot surface as the hottut and'the cube- .
farthest from om the cool surfdcc as the coolcst
Given four graphs which purport to show ways in which temperature varies with alti/”” Ww -
~ tude above the carth’s surface and asked-to select the graph that best shows the usudl ' 02-Core-2 -
redationship, the studgnt’ appllcs the concupt that wir temperature usually varies in- S
,vcrscly with altitude by s Llcctmg the graph showing that relationship.
i .
When asked. wlmt Lauw air pressure on an ObjCLt at the carth’s surhu,u the student ww.
recalls that air pressure on an object is the result of the total wcn:,ht ?t the column of - 02-Core-3 -
air qbow that object by. stating the ¢ssence of that notion.
‘ . . 7_7 \
When asked to explain what is being measured when air pressure is measured by the | ww
height of acolumn of mercury, the student recalls that air pressure results from the -  02-Core-4
weight of a column of air extending out to-the limit of thc carth’s atmospheu by
cspondmg to that effect. . : ) ‘
-
Given tfour graphs which purport to show rciatiomlﬁps between air pressure and alti- _ ww
tude above the carth’s surface and asked to select the g gmph that best shows the usual 02-Core-5
~relatignSIip. the student ‘lppllcs the concept that air pressure usually varies inversely
with altitude by _L_lt_uill\__ gthc graph that slopes downward to the right.
Given four statements about air pressure at high altitudes and adked fo'select fhe WW
statement which explains why the air pressure is lower at higher altitudes. the stu- 02-Core-6
dent am)llcs the congepts that at hjgher altitudes there are fewer air particles present '
and there is less air pughing down from; ahbvc hy sclc;tmg UlL statt.mcnts whichre- " . .. :
- tlcu the two umwpts o ? A : R :
N . : " '
Givena diagram of a baby-tfood jar barometer and a déscription of a situation in ww
which the barometer is moved from one altitude to another and asked to state - 02-Core-7
whether the pointer will movc up or down and to explain his answer, the student ' .
appllcs the coneept that air pressure varies inversely with dltltlldc By s stating that the
pointer will move down if- the alt:tudc increases or up lt thc altltudc dccrcascs and -~
“the essence ot the coneept, ' .
“Given three dmgmms of the IS( S baby- toodjar barometer with a rubhu cover, one . WW -
in which the rubber Lovcrmg bulges out, one in which itis flat. and one in which it iss ' 02-Core-8
dished in, and statements ot three powhl@ rchltlonslnps between the mstdc and out- '
side pressures for cach and the option “none of these™ and asked to match the rela- , '
1()nsh|p between. the inside and outside pressures with the dpproprmt‘c diagram, the . . - o
student @gl_ﬁ[l_q the jar in which the top bulges outward as having an inside pressure R -
- R \ ) . e’ . LI "‘ N
- a . 105 | , | A . ) | _ ’.
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wlmh is greater than the outsnde pressure, the j jar with the flat top as havmg inside =~
and outside pressurés which are equal, and the jar with the top dished in as having an-

inside pressure which is less than the outside pressure by mdtchmg the dpproprute '
statements of msndc and outsndc pressures with the diagrams. -

+

Ww
02-Core-9

*

Given a diagram of a tin can that -was damaged becausc the pressure difference be-

tween the dec and outside was too great and asked _to state whether the pressure
was greater inside or outside the can and to explain his answer, the student generates®

a decision and an explanation based on the idea that a greater pressure inside the

can would wnd to foree the can apart, whereas a greater pressure outside would

ciduse the can to collapse by s tatmg the area of the greater pressure LOl'l'L"Ltly and an

explanation based on the idea. -

-

[

ww

02-Core-10

Paad

Given a diagram of a baby-food jar barometer and asked to state why it is a good
<idea to attach a straw to the rubber covering on the top of the barometer, the -
* student generates an explanation for the straw used in the baby-food jar barometer,
which includes the notion of amplifying the motiondt the material covered, by
stating an explmation that includes that notion. -

ww
02-Core-11

e

Given a diagram of a-baby-food jar barometer and a description of a situation in
which a student puts this barometer outside and takes a reading one day and then
finds the $ame reading the next day when the temperature is.very different and

asked to state whether the air pressyre increased, decreased. or stayed the same from
the first day to the next and to explain his ‘nsWu the student applies the concepts.
that the volume of a gas varies directly, with temperature and inversely with pressure
and that a variation in temperature and pressure.in the same direction have opposite «
(cancetling) effects by stah_)g_thc direction of change of the air pressure and, in .
eftect, that the pressure has increased if the temperature has increased or that the
pressure has decregsed if the temperature has decreased and so the readings remain
the same because of the cangelling effects of temperature and pressure.

Al 1]

02-Core-1%

- Given that a person believes that water collects on the outside of a cold glass of
witer because water at low temperatures can pass througl‘l the glass and asked to dg--
vise an experiment to show that such moisture does not come from ingidd the glassr'
the student generates a description of a plan to show that the moisture does not
come from inside the glass, which may indude the idea of (1) using an empty cold
glass. (2) using a number of different types of containers holding cold water,

(3) using a different cold liquid, such as oil, or (4) carefully weighing the glass before
and after water collects on the sides, by ducnbmg a plan which includes an idea
similar to one of those. . , _

L

WW-
02-Core-13
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When asked to define the term dew point . the student recalls either the definition _
that the dew pomt is the temperature at which. the moisture in the air begins to Lon-'
dense to form tiny droplets or the definition thdt the. dew point is the tcmperatlzrc +

~ at which the air is saturated with water vapor; that is, it can n(ylong,cr hold all lts
moisture, by s tatmg, the csscmc of onc of those dchmtlons.
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When asked to define the termirelative llur_r;idi}y, the student recalls the definition

that relative humidity is the- ratio between the amount of water vapor in the air at a .
partuular temperature and the greatest amount of water vgpor that the aircan hold .~
at that temperature and I exprcsscd asa pcmcntdgc by' tatmg the essence of that
detthition..

7 A

'Given a-sling psychrometer and the. uge of Table 4-2, whuh glves the relative humld--
ity in terms of the dry-bulb temperature and the difference between the wet- and dry-

" bulb temperatures, and asked to measure the refative humidity, the student manipgp-
l._nt._c_§_thc psychrometer according to the procedure which involves wetting its wick
swinging it around for about 15 suonds rcading thc‘wct and dry-bulb temperatufes,
finding the difference between them, and consulting the table to determine the rela- ',
tive humidity hy'.stu.ting the relative humidity as determined: by using that procedure.

+

02-Core-15

(IIVL'II the tcmpcmturc the amount of water vapor in the air, and: the maximum
anvount of water vapor which the air could hold at that temperature and asked to
calculate the relative” humidity, the studcnt appgies the procedure for calculating the
relative humidity, which includes dlvulmg, the actual water vapor LOl](Cl]t by the
maximum gmount. of water vapor which the air could hold.at that- tcmper.nturc and
multlplymg the result by 100 to determine the relative humldlty hy S(dlﬂ}.} the
relative humldlty within * 10%. o

.
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'02-Core-16

b

(.lvm four }_.,I'dph\ c‘uh of wlmh shows a relationship hctwcen the tcmpcrdture and

the greatest amount of water vapor that the air can hold, and asked to sclect the - : ‘
graph that best shows this relationship, the studentsapplies the concept that warm

air can hold more water vapor ghan colder air by selecting the graph which indicates

an increase in (lu amount of waer vapor that the air can hold as the tunperatun '
Il]LI‘LdSLS '

O

ww

02-Core-17

.

.. Giyea tour graphs each shaiaving a different relationship bctwcen refative humidity

~and température and asked to select the griph that best shows how the relative
hmnrdlty wduld change with temperature it the actual amount of wateér vapor in thg
air rcnmmcd thc samé, the student gpplies the: u)mcpts that the maximum amount
of wajgy’ vapor which the ‘air can ho d varies with tcmpcrdturc and that the relative
humidity is defined by the percentage ratio of the actual water- -vapor content of the
air o the maximum amount of water vapor the air can hold at that temperature hy
sclecting the gr.nph which shows dcurcasmg rclat:vc humldlty with lmrcasmg tunpcr-
.lturc . : . .

R
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 Given the difference thwccn the wet- hulh arid dry- -bulb thcrmomctu readings on
two successive days and asked to state on which day the relative humidity was higher
and to'explain his answer, the student apptlies the concept. that both the dry-bulb
temperature reading and the difference between the wet-bulband dgy- I)ulh'rc.ldm{,s
are needed to detétmine thc;(e}atnvc h*nmdlty by s .ltmg in-effect, that it-is impos-.

" sible to detépmine the day-an whwh the relative humldlty was lm,,llcr and the essenee
of the concept. . .o T Lo b
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. . and the difference between tlic wet-bulb and dey-bulb temperature readings of a Lo

'_ (;wcn four grdphs\purportmg to show reldtlonqlnpq between the: relatnve humldnty

sling psychrometu‘ and asked-to sclcct the graph that best'shows this relationship ™ . .
ina situation in which the dry-bulb reading is constant, the stpdcnt applies the con- o
cept that greater tcmpcrdturc differences betwecn the wet-bulb and dry-bulb ther- = l

_mometers'indicate lowcr relative humiditics by ¢ clc‘,tmg the grdph which curves
.'downwdrd to thc nght(ne&ntwc slopc) . o . L o

. ~02-Core-21

- chrometer dl'Olllld for about 15 seconds, reading the wets and dry-bulb temperatures, .

(nvcn a sling psychromctvr and the- use of . Table 4 3, which glvcs the dew point in - KR

terms of the. dry-bulb temperature geading and the difference between the wet- and, o
dry-bulb readings.. and asked to measure the dew point, the stuclentvmampuldtw the -1~ ‘
,psychromctcr according to’the procedure of wetting the. wick, swinging the psy- |
|

finding the difference between them, and consulting the table to'determine the dew | - ¢ -

~ point by sl dtmg the dew point as dctcrmmcd,by uxmg that prowduru

[

WW, "
02-Core-22

- dense upon in order to form droplets by responding ‘with that notion. ¢

the student recalls thit there.must be solid particles in the air:in order for clouds to

|
"When asked why’ thcrc must be solnd pdrtndu in the air in ordcr for clouds to form “
form because these solid particles provide the surfaces necessary for vapor to con- ‘

N

Given six purported pressure readings, some of” ‘which use if\uor'rcct units, and gsked - ..
to select all readings that could be measurc® of pressure, the student applies the con- |
cept that a pressure is a force per unit.of arca by selecting at least two ¢ three |
rcadmgs and no others, using units that rcprcscnt aforce pcr umt ofarca .

- . . . . e -
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Given the force exerted by an object and the surt‘ac_c arca-over which this force is _
{distgibtuted and-asked to calculate the pressure which this object exerts, the student

- applics the proudurc for calculating pressure. which includes.dividing the force b

the area ovey ghich thc force is distributed, by s tatmg the pr(,bsurc corréctly within -

. WW

tl ()‘/: and th ppropnatc umts o oL o
— — — - :
- WW Given data oomcrnmg two difterent weights cach sprcud out ovu an dl'Cd of-a dif- o
-02-Exc-3-1-3 s ferent size and asked which weight is exerting the greater pressure, the student-. - -
. ' applies the congept that prcssurws a measure of .the conccntrat;on of a forbc by sc: se- e
o cctmg tlle wugln whnh exerts tlu, grcater force per umt of ‘ared. : '
’ s " ’ . - o
) Given diagrams of two’mercifry ba‘rémdérs the information that a urtéifi atmos- -
02-Ex¢ 3-2-1 phcm pressure will support a column of mercury of a particular, height in a barom-

-eter tube ofa specific hcnght and five heights of the mercury column in anotlnr
“tube of the sahe diameter but diffepgnt height under the same condmons and asked
to select the height of the mercury column in the sccond tube, the 'studcnf applies -

" the corcept that the hqght of a n'wrcury wlumn ina barometer tubc i$ dctcrmmed

. only by the atmospheric pressuu provided that the: tube is longer than the mercury
column, by, s selecting the height whndl is thefzsdmc as the hclght of thc mercury '

[y

column in the first barometer o ) ( o
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« 3 Given diagrams of two mcrcury barometm of the same height but with dxfferent ' T WW
diamegers, the mformatlon th:(the atmosphem pressure today will support a col- . -+ 02-Exc 3:2.2
umn of mercury-of a pargjcular huz,ht in a barometer tube-of one diameter, and five ’ "
.purﬁortcd'helghts for the mercury in the other barometer and asked to select the o
heu:,ht of"tife mereury column in the other barometer, the’ student. applies the con- . . ,
wpt that the hcu:,ht of.a mercury column in a barom’ctcr tube is'détermined only by - ' . .
Y Ihc.dtmosphem poessure, provided that the tube is lon;:,er than the mcrcury Lolumn, » . o
* ~hys eleutmg“thc hel;:,ht which i$ the samg.as the heu:,ht of thc mc«rcury in the othc ’ '

b.nromctc e 0 ., LA . .
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Given th.lt onc millibar of pressufe js cqual to 0. 0145 pounds per square 1hch of e o7 ww
» Pressure and that an air pressure of 1016 mnlllba,re is neuewlry to sppport acolumn, . 02-Exc 3-2-3
of mercury 30 mchca high aiid asked to.calcalate the aif pressure i pounds per, ' S .
square inclyv that is required to support a mereury cglumn of a specifitd height, the . ‘ - L
student: .npphcs the pro;cdurc for calculating the dll‘ pressure a¢quired, which in- R . .
volvcs multiplying the pressure equivalenee of onemillibar by the number of milli- .- o7 B,
hars required to support a colump 30 inches higl¥and then multiplying the result by ‘ s T
o the hei ht of thc actual mercys column dlvndcd by 30_by s atmg the air pressure - '

)
rcqunrcd WItlllll +10%. e . . .
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+  Given a'diagram of the scale and the pointer of an ancroid baromncter and asked’to . 3’, W

read the barometric prusuru the student dpplm the procedure to; reading an Ras . 02-Exc 3-24
. ineroid barometer, which includes reading the scale values opposltc thc pointer; by. ' , :

sta mnthc barometric prwxuﬂ within £0.01 umts. . . ' p

~
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~ Given tlmt two wet-bulb termomctcrﬁrc monstcncd onc wnth water and the othc  WW
. with alcohol, anq then arc waved around rapidly and asked to predict which ther< - , 02-Exc 4-1-1.
_ -, mometer will register the lower temperature.and-to explain his answer, the student o _
. appllcs\thc coneept thatevaporation is a Loolmg process and the fict that atcohol : ' R
cvapomtu morg rapidly than water by statmg that the thermomefer moistened*with '

lcohol wnll register thc lowcr. temperature and the gssence of the reasons.

B

(nvcn that onc-dry-bultb thermometer is waved around rapldly wlulc another is held ' ' WW '
“stationary and asked to state which will register the lower temperature and to ¢x- 02-Exc 4-1-2
pldm his answer, the student app]lu the concept that waving a thermometer affects _ B

Cits tcmpcmturc rcddmg only if there is liquid evaporating from around the bulb by .

Mj_dﬂg in effect, that there will be no difference in the temperature readings of -

the two. thermometers and with thc essence of the wnupt - :

v ¢

L - a L
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_Givenla descriptfon of a situation concerning two wet-bulb therinometers with wet ~WW -
wiuﬁ‘}m"&rﬁ'lmh has been waved around rapidly for 15 seconds and the otherof 02-Exc 413
which has been hcl(l stationary, and-asked to predict which thermonieter will give h - ‘
the lower lcmpcr.lturc rm(lmg and te cxpldm his answer, the student applies thc coh- »

y . cepts that evaporation is a cooling process and- thidt the rate of evaporation increases ' N

- if air moves over the, wet surface by tatmg that the thermometer which was waved o e
around would give thc lower temperature rcadmg and the essence of the ¢oncepts. ' L :
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¥ ) - . R

- . o e
) : . - -~
. ’ ' ' T . . ’ :




Given that one student was suceessful in getting a mist to form in the reduced- . WW
.~ pressure apparatus, where s another student, who did the same activity several (lays 03-Core-1..

later, was unable to get a2mist to formuntil he cooled the tlask and asked to prl‘un

why ane \lmlcnl(,‘ould get a mist 1o form at room temperature but the other had to

cool his fMask, the student applies the concepts that r¢lative humidity atfects cloud ' .

Formation and that relative hunmlnly varies inversely with temperature provulcd that '

the same amount ol water vapor is in the air by stating the et Tect of the coneepts.

°

—

Given a diagram and a description of a situation in which a slr?;{élight bulb isplaced ww
above a waler surfaee and a dirt surface and asked whuhc after five minutes the air 03XCore-2 .
over the water surlace ok over the dirt durface will be warmer aml to explain, his

< unswer, the' studegt ay appllcs the coneept that the surfaces of many. $olid materials re-

radiate more energy tlun witer when the same amounts of radiant energy are avail-
abie to both and as o resalt the air above the solid material is warmed maoge than the
airabowe the water syrface by responding to the effect that the air will be warmer

ahdve the dirt and with the essence “of the’ u)mcpl
B " : ’ .

Gjven g dic u.mm of an ebservation box cont: unm{. a piece ol ice on ‘4 wooden hlmk - WW
and asked Jo draw arrows: to indicate the djrection ol air movement in the box, the . 03-Core-3
. student dppllu thc,umwpls that the air tends to take on the temperature ot its sur-
mumlmp sind that cooler air is heavier cdenser) than warnier air and tends to push
warmerair upward by drawing arrows to show that the air abeve the picée of ice
2 nl()VL\(I()WllWIILI _spreads outward over the loor of the box, and then rises near the
' outer \yalls to its ong.nml pasition. : ' Co

4

v- . ‘F&" "' T - . .
e Given . gll.lﬁmﬁ ol a land arcy Elnp an exposed expanse of kand next toa large . ww
body of Water and four arrows indicating possible wind (qutmns\ and asked to se- 03-Core-4
. lect the arrow that bestindicates the wind direction of theair above the boundary '
between the two differegt kinds ol surfaces on a hot, sunny day. the student appliés
the facts that during a he mly day the air above a Lind surface warms up more .
rapidly than the air above a water surlace and llul the svarmer air over the land is
pushed upward by the cooler air moving in from over the watcer surface by scluln_;r
the arrow which mellulu i wind moving from the difection of The water lowanls

z i

the land. S ' , - . .

~
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Given five purported reasons that on a hot (lay there is usually a cool breeze hlowmg ' ‘WW
in over the land from a large body of water and asked 1o select the statement that o« s 03-Core-5
explains why the gool breeze blows tr()m the direction of the bogdy of water; the stu-
dent ,lpplm the concepts that the sun’causes a dilterential*heating of bodies of water
wand land surfaces and that the denser cool air ﬂo‘s underTess dense warm air, caus-
ing the warii air to rise, by \LlCLlll_&._“lt‘ statemen? to lhc effeet that during the day

~ thé ¢ooler air over the water moves Ln over thc land Lausmg the warm air over the
lynd to rise. . L ot
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(,lvcn H tahlc ot wmd spectl »yluhois a Lompass (lfrcutmn a diagram of wmd speed o ww
sy,mbol“ A temperatuse rcadmg Jnd a barometer reading and asked to indicate the. 03-Core-6 .
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wind direction, the wind speed,‘the temperature, dnd the barometric pressure, the
student identifies te win direction as from the tail to the head of the symbol, the
wind speed as within the range of that symbol on the chart whose tail is the same,
the temperature as the integer (whole) number, and the barometric presswre as the
number having two decimal places by stating the wind direction to the nearest-45°
compass reading (N, NW, W, cte)and lhc wmd speed, temperature, and barometric
pressure correctly. i

-~
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Given a simplified weather map which has vertical and horizontal grid scales for lo-
cating points and on which the symbols for wind direction, wind speed, lemperature,
and air pressure appear at ten locations and asked to use the horigontal and vertical
scales to-locate the weather stations reporting the highest and loAvest alr/prcssurc '
readings, the student applies the convention that on a weather map the air pressure
readings are represented by the numbers with two decimal places by s stating the co-
ordinates of the station with the lowest number having two deeimal.places as the lo-
cation at which the air pressure i¢ lowest and the coordinates of the station with the
highest number as the location at which the air pressure is highest,

[y

ww

03-Core-8 -

Given a simplified weather map which hgs vertical and horizontal grid scales for lo-
cating points and on which the symbols for wind direction, wind speed! air pressure,
and temperature, appear at ten locations and asked to.use the horizontal and vertical
scales (0 locate théweather stations reporting the highest and the lowest wind
speeds, the slu(lcnl“applm the convention that on a weather map the wind speed is
indicated by the number and length of the angular barbs on the weather symbol by
stating the coordinates of the symbol with the most numerous andr longest barbs as
the location at which the wind speed is highest "and the coordinates of the symbol
with the fewest and shortest barbs as the location at which the wind speed is lowest.

.-

Www g
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Given a simplified weather map with vertical and horizontal grid scales for locating
points and on which the symbols forwind direction, wind speed, temperature, and-
air pressure appear at ten locations and asked to use the horizontal and vertical .

scales (o locate the weather stations repor lmg, the In;,hcsl and lowest temperatures,

the student applies the convention that the integers {whole numbers) on the weather
map represent the temperiatures reported by s .ltmg the coordinates of the station
beside which the highest integer appears as the location at which the temperature is
highest and the coordinates of the station beside which the lowest mlug.c appears as
the location at which the temper .ll\ll‘L 15 lowest.

[
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Given a sentence using the term isobar and asked to define isobar, the student recalls

the definition that an isobar is a line drawn on a weather map to connect arcas of

-equal pressure by responding with the effect of the definition.

4
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Given a sintplified weather map-which uses standard wind direction, wind speed,

tempetature, and. air pressure symbols and which shows the weather readings in the
vicinity of a low pregsure system and asked to draw in twe isobars; the student v

¢J}1llcs lhc procedure for drawing isobars, which includes drawing smoolhly ulrvcd




W~

lines that pass through those weather stations reporting ghe same bharometric readings
and that pass between stations re pmtmg. higher or lower pressure readings, by draw-
m;, two such isobars. '

.

3

Given an outline map ol a state in the nmldlk ol which appears a low pressure arca
and asked 1o use arrows 10 show the general pattern of WI[]L|\ around the bow pres-
sure arca. the student ‘IP])“&‘\ the coneept thatin lhc«lehom Hemisphere air movey
in a connterclockwise direction around a Tow pressure arca by dr: awing arrows on his

map wlmh indicate a counterclockwise Mow ol air around lhc\low pressure arda.
I

ww
03-Core-12

Given .1.s|mpL|I|u| weather map which uses standard wind direction, wind speed. .
femperature, and air pressute symbols and which shows the cotd and warnregions in
the vicimity ol i low pressure system and asked to shade in thearcas on the weathtr

‘map where heavy cloud cover would probably be found, the student applies the con-

cept that heavy cloud cover is usually located near the houndaries between cold and
warm amr nasses and near the center of low pressure arcas by shading on the weather
map the arcas which correspond both to bouhdaries between cold and warm air
nusses and o the center of the low pressuire region.

Given a diagram ol & mountam range showing the direction ol the prevailing wingls
and having the windward and leeward sides of the motuntain Iettered and asked to
select the side which would have more raintall imd to explain his answer, the \lmlull
applies the coneept that when air is foreed upward by @ hountain range. it cools.” &
which often causes condensation and precipitation on the windward side of the
mountains, by selecting the windward side as having more rainfall and stating as his
reason the essence of the coneept. -

wWw
03-Core-14

Vi

When asked 1o list three major causes ol the uplifting,ol air, the student I:L‘L":él\' that
the four causes of the uplifting of air are (1) warmed surfaces which heat the air,

(2) sharp differences in air temperature (fronts). (3) low barometric pressure, and
(4) the influence of geographic |L-.llllll‘\ such as nfountains or seacoasts by stating the
ctfect ol three of the ubove.

<
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Given the standard symbols for cold, warm. and stationary fronts and asked to state

the meaning of cach symbol, the student classifies the line having only |mml\xl .
humpy 1s representing a cold front. the line huvmp (mly rounded bumps-as represent-
ing 2 warm front, and the line having both rounded .nul pointed bumps as re pn scnl-

ing a \t llmuary front hy n.um_jr L«lLll svmhol u)ncglly
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Given an oulllnv map of the United St ies showmz. alow [HL‘MUI‘L‘ arca m.lr lhc wﬂ-
ter, four arrows indicating Lhrutmns in which the low préfssure arca purporlxlo
move, anid an option.“all of the dircctions mdicated are equally likely™ and asked to

sclect the .lrrow which points in the.direction in which Ihe low presstire area is most
¥

Ilkcly lo movc the! studunl .|pp'lws thc umwpt lh it wuthvr phcnomcm lmvc a gcn-

p()mls L‘.l\lel‘d e
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- perature will either r

Given an outline map of the United Stat®s showing 2 low pressure arga to.the west of
a particular labeled city, the path of the low pressure area, and five weather changes
ardl asked to sclect the changes most likely to occur as the low pressurce area ap-
proaches, the student applies the concepts that as a low pressure arca approaches
(1) the barometric pressure will drop, (2) the sky will ténd,to cloud over, (3) the ~
wind will tynd to blow from cithér the southeast or the southwest, and (4) the tem-
1ain constant or ris¢ by «sclcutmg a{ lcast two of the three
the_chegk and ate in agrcemcnt wnth those. -

a

changes which appea

ww
03-Core-19
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- over, primarily with cumulug and cumulonimbus clouds, (2) dsa cold front passes

“drop as the cold front dpprOdLllc and then rise as the cold front passes through by

Given an outline map of the United States whuh shows a LOI(I front approaching a
pdrtncular labeled city and five weather changes and asked to select those Lhang,cs '
which are most likely to occur as the cold \Qront appro‘u,hcs and passes through, the
student applies the concepts that (1) as a cold front approagches, the sky will cloud

through, the tcmpcraturc will drop, (3) as a cold front passes through, the wind will
shift until it is blowing from the north, and (4) the barometric pressure will tend to Fe:

s¢ Icutmg at least two of the three changes which are included in the check and are in \ _
agreement with those. - . :

< O
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Given an outline map of the United States showing a warm front approaching a par-

ticular labeled city and five weather changes and asked to select those changes most

I‘i,kcly to occur in the g'ily as the warm front approaches and passes through, the stu-

dent applies the concepts that (1) the sky will cloud over with cirrus, then cumulus, «
then stratus clouds as the ‘warm front approaches, (2) the barometric pressure’ w will
tend to fall as the warm front approaches and then passes through, (3) the tempera-,
ture will incréase as the warm front moves through, and (4) the wind before the .
approaching warm front will generally be irom the south by selecting at least two of 5. .
the three changes which are ineluded in the check and are in agreement with those. ‘
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,tlu cold and warm air masses s and in whuh the w

" fronts rcspL Llwcly

Given six cross-sectional diagriams of cold and warm air magses and asked to seleet .
the diagram which best represents a warm front and that which Best represents a cold o
front? the student identifics the diagram with a straight demarkation line between the e
cold and warm air masses and in.which the warnm air is above the cold as rcprcscntm&. ras
a watm front and the diagram with a curvéd interface wlmh bulges upward between ©
warm airis above the cold as repre-. R

xcntnu, the cold front l'wy clcglmgth()sc (Ihu,r‘lms as representing warny and cokd+

. - . .
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A

Given the air lcmpualurc al the earth's 'surfice and the information that. thc alr tem-
perature decreases at an average rate of about 1.0°C per 100 m and asked 1o caleu-

late the air temperature at a spcuhul altitude in mdters, the stident applies the
pmu'(lmc for calculating the ait (¢niperature at a specificd altitude, which involves
(Ilvulnu, lhc .|Il|lmlc k‘XpI(,'sSC(I m mclcis by I()() m aml suhtr.ulm;. this lL"sllll from
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the cloud, and other water droplets wouid frcc/ejénto these crystals and cause them

© such an explanation. -

. - v 5 9y .- f

air decreases at an average rate of 1.0°C per 550 m and asked to cal¢ulate the dew’ 03-Exc 5-1-2
point at a specified altitude in meters, the student applies the procedure for caleu- 0

lating the dew poigt at a spetificd altitude, which involves dividing the altitude by

550 and subtracting the result from the (lcw {wmt at the carth’s surface, by statmg

the dew poinf within £0,2°C. : , ~ :

a
. -
o

Givef the dew point at the calrfll’s surface and the information that the dew point of ww

»

1Given the equation for determining the heighit of cloud bottbms Jnmeters, théair o - ¢ g WwWw -

temperature and the dew point at the_carth’s surtage, and other related measure: 03-Exc 5-1-3

* ments md asked to caleulate the height at which clouds first form on the day on
“which the measurements were taken, the student applies the procedure for caleulat- ' N

Aing the height of cloud bottoms. which involves subtracting the dew point from the .
air temperature as recorded by the dry—hulh thermometer and multiplying the ditfers =< - .

b

enee by 122, by s atmg the hCl}:,llt of the cloud bottoms. wnt.lnn 1. _ :

-Given four statements, cach about a measurement needed to determihe the speed of WW

clouds with a nephoscope, and two additional statements, one including all four.- . 03:Exc 5-2-1
measurements and one including only three, and asked to sclect the statement that

best describes the measurements requirdd, the student recalls that in order to deter-

mine the speed of clouds, the height of-a cloud, the radius of the ncph()su)m circle,

the height of the viewer's eye above the nephoscope, and the time necessary for the

cloud to,travel from the center tothe edge of the nephoscope circle must be meas- : »‘.‘
ured by selecting the statement that inctudes all ot ‘thc)d'ur measurements.

~

Given the equations D = H X dfh and S = D/t and the measurements obtained for d. - . Ww
h. 4. and t and asked to caleulate theSspeed of the clouds by using these measure- 03-Exc 5-2-2
ments. the studnt applies the stated formulas to determine the speed of the clouds ' '
by stating the speed of the clouds i the pFoper upits within £5%.

Given a dijagram and a dewrlptlon of a situation in which many strall particlesare - WW
moving through an arca ot high static charge and a list of five possible results and . 03-Exc 7-1-1
voe N . AN

"lskcd what will happen to the partldch the student recally the potion_that an o e
. electric field tends to nmkc small pdrtJLlL‘S Llump toguthcr hy scleutmg thc optlon to '

. Lo.
that effect. . ...~ 5 7" L - L >
' ) RN .
. . PR

T

T v T

(-wcn that some cxpcmncnts in,rain; makmg have included droppmg tiny LI')’SMIS of : wWwW

‘this might cause it to rain, the student generites an explanation based on the ‘notion o,
that because the dry ice is very cold, it would cayse the formation of ice crystals in S

to grow-so that thcy would cvuntua]ly fall as ]mupltatron by statmg the effoct of

-~
> !

~
~

dry ice into chouds and the fact’ that dry ice is-about 273°C and asked to explain how ' 03-Exc 7-1-2

.~ M — C, [

th asked to explain why mdwndual cumulus clouds usually do not tast very long ' ww
and tend to fade away quickly, the studeut recalls that oumulus clouds uanIlydpn t s - . 03-Exc 7-2-1
L “'.-%,'1
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¢ . . \
. last very long and-tend to disappear quickly because the dry air surrounding such'
clouds causes the cloud droplets to evapordte and become mvnslble watcer vapor by :
upondmg to that effect. -
ww Given a cross-sectional diagranr of a hailstone and asked to explain why a hailstone
03-Exc 7-2-2 usually consists of a serics of layers of ice in concentric shells, the student recalls
¢ that a hailstgne usually consists of a serics of layers of ice in conceritric_shells be-
-~ cause ice is added only when the hailstone is moving up and down in the cloud and e
"~ cach layer ofice rcprcscn}s cnthc r an upward or a downward motion by cspondmg
- ; to that elfect. . o
: O ~
-— - /7 .
Ww ‘“(uvcn Table 2 on page 165 and a table ot weather data for four speutive days
03-Exc 7-3-1 which includes fime of measurements, temperature, wind dnru, md speed, .
. " cloud type, amount of cloud cover, amount of pregipitation, barom ric pressure, :
. rélative ﬁumldlty, and dew point, and asked to state the changes which will occur in
the next 24 hours in temperature, humidity, cloud cover, cloud type, precipitation,
and wind, the student generates a weather forecast based on the supplied data and
. the relationships presented in Table 2 by stating correctly at lcast four of six changes
to. in the weather that are in agreement with “the patterns evident in the supplicd datd
) and the relationships in Table 2
¢ . '
) ! ¥ ! "
~ * . i
. . o "
[ N 3 - ¥
€. . - .
A} 7 . . v
_~.- \ ~ s
. . .‘SI: .o 3 ' l:t -
v b . .
iy . B N, '
*, J.‘:.“.\""‘. ; ":_ e
S ! \' | RN
. .‘\ "y 3N,
PR N,
. fe -‘l 2
) ) .1’ " ' Y e 15 )
T oot ’ ‘ . . e
L N ? i . _“ (_. “. . \ . . Xy
r: :‘3: 4 N * " - ‘\‘. ’ ; \'
Q - v ' , e\.’
g L 1 t '™ )
ERIC. .. S " »
\‘ \ ‘/ e N .. LA






‘When asked to state the thegry that Alfred Wegener_proposed,about the continents,
the student recalls that Wegener proposed that all-continents were once joined

" together.in a supcr landmass which broke apart mto separate contmelﬁs by resgond-

ing to that effect.

. cP
01 -Core:1

When asked to cite evidence to support the theory of continental drift, the student
~recalls the following as evidence which supports the theory of contmental dnft
(1) the jigsaw puzzle fit of the continents, (2) the location of glacial drift and
grooves-of the same age in Southern Hemisphere continents and India, (3) the
location of similar fossils of the same age in contgnents separated by oceans, (4) the
magnetic lines (anomalies) that form long, ridge-like mirror images parallel to the
mldoccan fidges, and (5) the identical rock*sequences: on different Lontments by -
responding _;, with the notion of at least two of the five.

LR 2

. CP-
01-Cor9-2-

1

Given carthquake data from the “Prelimindry Determination of Epicenters” table

‘and a world map marked with lines of longitude and latitude with'thc resulting boxey

numbered and asked to indiggte the site of four carthquakes, the student applies

the procedure of locating places on the carth, usipg the latitude-longitude LOOlelldtC '

system, by indicating thc position ol at least three of the four carthquakc

¢

\ CP
01-Core-3

Givcn- two diagrams, one showing plates colliding and one showing plates separatig,
and for edch diagram five statements, two describing the location of the boundary
and three describing the depth of an carthquake at the boundary, and asked to

select for cach boundary the probable description of its location and the depth of
the carthquake associated with it, the student applies the concepts that boundaries
between pla-tcs which are moving apart tend to Ec in midocean basins and to produce
shallow-carthquakes. whereas boundaries between colliding plates tend to be near..
the edges of continents and produw deep earthquakes, by sclcutm;_; the correct
statements to dcsurlbc the plates shown. . .

| CP
01-Core4

(leL‘l] a diagram of a geologic environment and dskcd if there is any evidence of
geologic change in the diagram and, if so, to namc t[:c processes, which caused the
¢hange, the student ggncratcs inferences based O‘I’}'Gbschdtl()ll by inferring that
change has ouurrcd/ind E._n_lpl_ng processes such as erosion, uplift, Taulting, and

Tl

depodition.

.t

| CP
01-Core5

b

Given a diagram aid a description of an unexplained observation in carth science
and asked to state two questions that nrust be answered in resolving the problem,
.the student generates two (uestions that are inquiry-oriented and which indicate’
systematic investigation by listing the two questions.

N4

CcpP
01-Core-6

Given-ample opporﬁmity to work with matcrialsoon a laboratory activity of more '
than one day’s duration and asked to observe the cleanup period at the appropriate
~ time, the student chooses to close the laboratory aa.mty pcnod promptly upon
receiving notification of the time by immediately Lelstn_g the laboratory activity,

T

K CP

01-Core-7

4




n - . ‘ i
. . . .
o "

o & te.u.he.r or another desn; atpd observer without his knowledge.
cp When asked to work in the labor‘mﬂh fellow students, the student chooses to
01-Core-8 cooperyte with fellow students in the laboratory by bemg polite, waiting his turn,
being orderly when moving ‘about; and observing the right of his classmates fo work -
- without being unnecessarily disturbed, when observed without his knowledge by

the tcachcr or.another designated person on at least three occasions.

cpP When dsked to work with the equipment and text materials of the ISCS course, the: .
01-Core-9 ' student chooses to show personal responsibility for returning laboratory equipment.
' ' no longer needed to the proper storage places during the activity period by return-
"o ing such equipment and materials to the designated storage places on at least three
occasions when observed by the teacher or another dcslgmtul observer without his
knowlcdgc of being checked. : ' v :

J

fﬁ

When asked qucstlons in the textbook, the student chooses to write in his Record

01-Core-10 Book his answers to 90% or more of the questions in his textbook by ¢ xhlbltlng _
; : the written responses when the teacher spot checks to determine if he_m doing so. .
, oy . j _ ..
.CP. . : *  When working ingependently inthe laboratory, the student chooses to show proper
01-Core-11 care and use of ISCS laboratory materials by u using the materials only for their -

intended purpose or by 1 requesting permission to do other specific experiments with
them, when being observed without his knowlcdgc by the te‘uhcr or another dem,—
nated person on three or more occasions.

2

cP . ’ When askcd to d‘bsunbc cevidence from the lee Agc cited by gcologlst' to suppert
01-Res 1-1 . thdir theory of continental drift. the student recalls, as evidence of continental drift.
o feft in rock by the glaciers. glacial grooves and glacial drift of abaut thc same age _
found on continents that are widely separated today but which could have formed o

one supct continent millions of years ago by csgondmg to that eftect..

cpP ' GiVen three pairs of rock sequences and told that in each pair the rock sequences

01-Res 2-1 . were found on different continents and asked which pair represents two continents
- that could have been joined together and what evidence supports his answer, the

student applies the cageept that rock layers can be correlated using location of

» o key fossils and similaritisof rocks by selecting the (.Ol'l'e(.t pair and r esQondmg with
' | the essence of the coricepty
CP _ When asked why a baked apple is considered to be a model to exbiuin mountain
01-Res 3-1 building, the student recalls that a baked apple is likethe earth in that it has a _ “

tough skin around a core which was once very hot but is now cooling, Lausmg the .
skin to shrmk and buckle, by responding to that effect.
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Given a dlagrdm illdstrating linear magnetu, anomalies in an ocedn bdsm and four
statements concerning the anomalies and asked tp indicate whu,h statements.are
not observations, the studént classifies as observations any statéments which are
consistent with the data and are directly perceivable by the qenses by qelectmg the
statemcnts that are mferem,es and arc not obscrv‘itlons

cP -
'01-Res 4-1

Y4

A
o

~/




Given a meturst)uk a clinometer, some books dlld instructions for building an
_inclined plane with a specified inclinatron between 8° and 20° and asked to measure
_the dlp angle of the inclime, the studem manipulates a clinometer to determine the
angle of dip by reporting the size of the dip angle within, £2°,

.CP
02-Core-1

Given a prepared cutout block irltlstruti'ng tilted rock strata and five statements and
asked to label cach statément as cither an observatiop or an interpretation and to™ '
state the observation on which cach interpretation (]b{:sed the student classifies
statements relating™to a model of tilted rocks as.observations if - ‘they are veritiable
precepts and as interpretations if they are inferences of cause, condition, or relation
based on an observation by abelmg the stdtem\e\ts as observations o; mterpretdtlons
.md stating the obeervatlon upon which chh mterpretatlon is based.

CcP
. 02-Core-2

-3

Given an igneous or a metamorphic rock sample such as granite, gabbro, schist, or

gneiss and a hand lens and asked if the texture of the rouk'sdmplu is interlocking or

noninterlocking, the student Llassnfnes the texture of a rock as interlocking if the
grains are interwoven by statmg to the effect that the texture is mtc?lockmg since _
the grains are interwoven rather than cemented together.’

~ 02Core-3

-~ "

Given a sedimentary rock such as sandstone or conglomcrhtc and-a hand lens and
asked if the texture of the rock is interlocking or noninterlocking and to state the
_evidence on which his decision is based. the student classifies the texture of a rock
as noninterlocking if the grains are cemented together rather than interwoven by .
respe onding to the effect ‘that the texturc is noninterlocking, since the grains are

. cemented, not interwoven.

o
02-Core-4

Given a rock sample composed of mtcrloukmg randomly oriented grains, a hand
.lens, a steel nail. and the rock classificatiod table on page 47 and asked to indicate
the type of rock and to explain the reason for his answer, the student classifies a
rock. as igneous it the grains are interlocking and randomly oriented by esgondmg
" that the rock is igneous and with the essence of the concgpt.

02-Core'5. .

L) .

siven four characteristics of a: rouk samplc all ot which deteymine the sample’ 3
texture, and the options “all of these” and “‘none of these™ and asked which of the
characteristics determine a rock’s texture, the student cldssifies the presence of
~ cementing agents, the orienthtion of grains, the interlocking or noninterlocking of
-grains, and grain size as the factors which determine the texture of a rock by
selectmg, the option “all of these.”

Given an extrusive igneous rock such as rhyollte or basalt and asked to describe the

: Lond)tnons of temperature and pressure requlred for its forthation and to state where
in or on the earth it was formed, the student applies the concept t,hat igneous rocks
with ﬁpe~gramed texture are formed under conditions of high temperature and

relatively low pressure which allowed rapid cooling and that such conditions exjst

“y

ce
02Core-7




“at or near the surta(:c ‘of the crust by esgondmg that the condmons included hlgh

temperature-and low pressure and that they occur at or near the surface of the
earth’s crust , : .
V. : . S

=

cP

~ 02-Core-8

[3

-

leen descriptive data concerning the-location, the chief rock type, and the external
appearanee of a faulted mountain and three other mountain types and asked to-
seléct the desenptlon of a faulted mountain, the student classifies as block-fault
mountains those (l) eomposed of sedimentary and metamorphle marine. roeks .
(2) existing .in-scarp and basin regions, dnd (3) having long, dsymmetrleal (wedge-

~.«)_,yaped) slopes by eleetmg the entry w1th those charaetenstles ' ' R

CP.

. 02-Core-9

=S

(me samples of gray granite, gneiss, sandstone .and obsidian and a list of rock-
forming enwronments and asked to match the environment in which each sample
probably was formed with the rock sample, the student apphes the concept that

~different environments of rock-formation result in rocks with d different eharaeterlsttcs

.

and that the environment of formation for (1) gray granite is deep within the crust,’
(2) gneiss is-at or near'the surface of the earth and under pressure, (3) sandstone is

in an.ocean basin, and (4) obsidian is from the tlow of voleame materml by natehmg
the roeks w1th their enwronments of formation. -

CcPe

. 02:Core-10 " -

clyssifics the movement that caused Death Valley as evidenced by (1) the down-

Given four diagrams of movements along a fault plane and a photograph of Death
Valley and askedMd select the diagram which shows the probable movement which
formed Death VaLley and to state Wvo picces of ewdepee for his choice, the student
dropped block, (’) the wedge shape of the ridge, and (3) the lowering of strata -
from-the sf?f‘muﬂlhng, walls by s clcetmg the correct diagram and stating at least one
of the critgria as evidence.

. : ~

cP

02-Core-11

(nvm descriptive data concerning the location, the Llll(.f rock type, and the external

appearance of an erosional mountain and- three other mountains and asked to sele'et

the description of an crosional mountain, the student classifies as erosional moun-
tains.tWose (1) composed of deep-cooled igneous rocks, (2) having a round or a

- dome shape, and (3) existing singly on a plain by « cleetmg the cntry with those

Lhdrdeterlstles

cP .
02-Core-12

k]

-

Given a cross-sectionat diagram illustrating a dome-shaped mountain compos
single kind of igncous rock and a sample of that kind o€ igncous rock and asked to
explain the formation of a mountain made éntirely of the igncous rock, th studcnt
applics the concept that dome-shaped mountains composed of coarse-grained
igneous rocks were formed deep in the erust and put in place by ‘the uplift of the
lgneous rock and crosion of the softer rock in which it was formed hy rcspondmg
with the essence of the concept.

CcP

02-Core-13 -

Given descriptive data concerning the location, the chief rock type, and the external
appcarance of a folded mountain and three other mountains and asked to select the
description of a folded mountam the stlldcn}ddsslflu as'Tolded mountains those

———pr—— N



Aruitoxt provided by Eic:

‘Given a hand lens and three igneous rocks each composed of a different average grain

(), wmpoa.cd'ol sulumnt.nry and metamorphu rocks of marine orlgm (2) exmtmg
in yalley and ridgg regions, and (3) havmp:, groups of long, parallel slopes by scleutmg .
tlu entry, wnth those Lhdl’;ltl’bl’lstlbb : : z

¢

- 5 »
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Given: dcwnptlvc dat.n cohcerning the 10Lat|on the let rock type, and the extcrnal L, P
_appearance of an old volcanic crater and three other mountains and asked to sclcut s

- the description of the old volcanic crater, .the student classifies as old voh,amc 4
ccraters those mountains (1) composed of surface-cooled igneous rocks, (2) havinga .|

cone shape, and (3) existing in carthquake or gey bLI’ rc ions by selecting thu cntry
l =l:-=‘h'

with thosc Lh.lr.aucnstlus . A

— . i

LA - =

student clagsifies moraines in a glacial valicy as depositional and cir(es, horns, and
hanging vallcys as erosional by labL ling at feast thrw of the iour mduatcd features:

Givenalist of. five poqnon.nl tcaturcs throc of wlmh are glacial in origin, and asked ) CP
to select those that are formed by glacial action, the studcnt classifies erosional , 02 Core 15
features such as cirques, rock grooves, horns, lumgmg, valleys. and U-shape valleys as .

glacial in-origin by sclecting the. three glacial cro;tonal fcatures from the list. '

svmn a dmgmm showing a’long .nxml view of a glacial valley and askcd to indicate ) _ CcP
whether cach of four selected féatures in the valley is dcposltlonal oslonal the 02-Core-16

correctly. . o _ . . /\

— v : - - —

Given a cutout block showing folded strata and the informaYion that all the rocks in
those strata are sedimentary and asked to describe a process that would explain the.
structure in thkutout block: the student appllcs the concept that sedimentary rouks \
compressed under high pressure yield ta the pressures by forming folds by
responding with the gssence of the coneept. .

N cr
. 02-’(_10re-1.7-

Givenn sample of an igneous, a'sedimentary. and a metamorphic rock. a hand leis,
ditute HCL a steel nail and the rock test key-found on- pages 45 through 47 ;md ’

askcd to determine for cach rock whether it is sedimentary. m.lt.nmorplm or. N
igneous. the student classifies rocks on the bagis of their origin, using arock clussith

cationkey., by n .umng cach rock correctly as igneous. scdimentary, or metantorphic.

S -
02-59:54__}'

Given a-diagram of four test tuhu showing the crystallingstructure ofa m.ltcrml
cooled at different rates and asked to order the rates at which the material in cach
test tube cooled from the slowest to the fastest. the student .mpllcs the concept: that

: a melt generates smaller crystals with increasing rates of cooling by li “:tmg the
numbers of the test tubes in the order of decreasing crystal sl/c of their contents. -

X

I
'02-Res 6-1

A

cP

size and asked to order the rocks. based on rate of cooling from a melt, and toex- 02-Res 6-2
plain how he decided the order, the student applies the Lonwpt that the slower a N
melt cools. the larger the Lrystals that are guner by esgondmg with, ihc correet _
order and the essence of therule. L / s _ VL
. t " [ ! _»
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CP S . , Givena pholot,raph showing sedimentary layers and asked how one of the layers - a E
02-Res 7-1 was formed, the student applies the copcept that scdlmcntury r;ooks are made of L
. layers of sediment froln deposits or precnpnatcs scttling from a llqlud the aig ora ° L
. S . lduur by responding w1th,the essence of the concept, - _ T
E | , ) g Y___.L:L ‘< P P oLt
o A | ' Given a dCSLrlpthIl of a situation stating the results of applymg ditute HClto a r(uk“ - -'"' '

-

02-Res7-2 -

and asked what kind of rock it is and what it is Lomposqd of. the student applnes the v
‘operationat dctuqtlon that a limestone is composed of el cium Larbon.ltc and redcts -
with dllutc HCl to rclwsc bubbles of CO') gas by rcsgondmg that the rock is a, "'.;.",;-' s
llmcstonc and. that it is composed of Ld'blUHl carbonatc L.

o
1
8. o

cP-
02-Res 8-1 °

T w - ~ — *‘ A Mg : -
Glvena dLSLTlpthll of-a test performed on a sedjmentary rock sample-and asked: to,
explain the reaction ‘of acid with certain scdlmcntary rocks, the student applics the .

. concept that certain dissolved mincrals such as compounds of lron and casbonates

serve as cementing agcnts to hold sulnmcnt.lry grams tot,cthcr and they. readt with -
HC'l by res Eondmg to the cffect thut the rcauhon was caused by a subsmnw wlmh C
. rc(uts w1th thc aud ad is the camenting agent tor thc rouk | e _ P

re 2! LIV SN

—
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'02-Res 8-2-

Given two samplcs of sand;one of which is held together by. a. Lcmcntmg agcnt,.and _
asked-to state the difference hctwwn the two samples and 'to cxpl‘pn how that . X Nl

' (ll“t‘l’CllLt‘ coulil occur in nature, the student applics the concept that dissolved "~ - oy s
: mmcr.lls serve as chmenting agents which hold grains of suflmen( toggthcr hy

: rcsp%ndm;; that one sample has loose grains of sand and the bther one has gramb of -

' sand, which are cemented togothc and thh the cffect ot the concept. et T .

P ‘
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. limestone: sandstont. or shale .md to explain how he knows, the sludcnt applies the

. very small g grains, show little reaction to .lud. and smell liko mud when hrcath\.d on,

- and Sl‘l mg the reasons for lus Lh()l(,l.‘ ) oL L S

¥ T —

Given a hand lens, dilute HCL and two sedimentary rocks, one of which is limestone *. %\
and om of which is cither shale-or sandstone, and-asked to name c.uh rock as

concepts (H) that sundstones are composed prmupally of vﬁ\blc and rounded sand
grains which show no acid reaction, (2) tlmt shalcs are composced principalty of ,

andt (3) that Hmestones react to acid by nam_l_flthc approprmtc rocks m cach case

»

*
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- asked where in the cllstnbutlon the sample-rocks might be found and to explain his®
s answer, thie student applics the wmcpt thyt the grade of metamorphism (the dugrec

: the'sedimentary rock, that schist wéuld be foupd in the mitldle-zone..and that
" gneiss would-be found m thc Zone t.n‘thc\t aw(ly trom the. smhmcntary rock »

Given a map of a partial clistribution' of rocks showing one type of sedimentary .
Tock and thrge types of me z'miorpl’»ic rock and'samples of slate, sehist, and gneissand ¢

of -banding or folmtuonmml thié size of the mlnémls) incregses as the intensity of
heat and pressure increases by statmg that slate would be found in the zone neagest

L7 . N N - a8t - . &

T e "t T X T ]

e

o S Wll‘é .1skcd to dolmc thc relatlve /lardne .sgoh i qubstanw the s(udcnt applies the .
.+ 02-Res 11-1 o

LT




0 . Given samples ol ‘the ‘mintrals auglie quartz muscovite mica, buome mua .. . CP
hormblcndﬁ, ohvmc galena, and hematite and ‘asked to indicate whether each - . 02-Res 11-2
mineral has metallic or nonmetallic luster, the student identifies minerals which - R

oL shmc]nk'., a thetal asthaving metallic lustér and mmcrals which are g,lasby or vitreous

~_as having nonmetaltic luster by ‘1ss|gl1|l&‘|ug|tc quartl muswvnc mica; biotite mica,
. hornebiende, and olivine to the nonmetallic g,roup and L,alcna}‘md hematlte to the.
metallic group. ~ © ot

" o B
. 3 L . 5!
s, - v T

s - . s . ’

?..L (,nvcn three mmcml samples and asked to seleet cach sample which shows cle: wa;:,c C cP
" and o gxplain how he knows, the student clagsifics a mineral as having cleavage if . 02-Res 11-3
one or more surfaces flash when rotated in light by s clcctmg such a mmcml and ' ' :
e rcvpondml, wnth the essenee ol the cleavage test. : ' S

. . ,
(2 P L )
—r g _— Y " ~ T

kY Given a “Miner al ¢ ldssmmtmn ( hart.” three minerals from the 1SCS mineral kit,a B L .- CP
glass plate, dirda knife and asked to rame the minerals, the student classifies thy” . 02-Res 11-4°

mincrals, using a classitication system based on the pr(){)(frtl(,\ of luster? lmrdness

%
and cleavage, by stating their names. .

0 [ .
"

(nvc “a model depicting a rock cycle and asked to draw another cycle for asedi- - . €GP
“mentary rock, the student applics the concept that a réck can follow many: geologic " 02-Res 12-1
N puthyhy dmwm}, an arrow to show that scdlmcntdry rocks may be mcltc(l or eroded. S :

. . b . -

-
A N "'. )

»

Given a dmudm of wvoleanic mountam and ‘lskcd to determine thc origin of the o , cp

mounlﬂhl and vite the evidence for his answer. the student less_ljl_u: a4 mountain as <. " 02-Res 13-1

ynlmnu in origin based on the following criteria: (1) the cone shape, (2) the pres- '
Cence of lava ﬂ()w. and (3) the crater, or depression, in the center of thc u)nc l)y : .

e st'atmb lllat it is a V()lunm mountain dll(l citing at leagt one Ll‘llU!’lOll

-y [ -l ' . .

-y ~ . — —— :
(\nvcn a€. (lmgmn lllustmtm;, the mt[usjon of basalf to form a sill and asked whcthu _1
4 the igneous sock s an intrusion or a-flow and to statt how he knows. the st udent o 02-Res 14-1
-] classifies the feature as anintrusion on the basis of the occurrence of a thin layer of ' ! s

mctmnorphow(l tocks above, Hd below the igneous r()uk-; by \tdt’m2 tlldt it is'an -

mtru».mn dnd, in effect, t)hc evidence. RN . "

.

~ . * . . N - 0 . -

(nvcn twor dmg.nnns one showmg a sill and the other a dnkc, and asked to indicate ' _ cP )

+ i which is the sitl and which the dike and to explain his answers, the student (,lissmu ©© 02-Res 15-1 ... |
a sill as an- lgnwus intrysion concotdant,to the intruded rocks (pdrallel to the adja- = o
‘tent l‘lycrs) and 4 dike as an igncous intrusion digcordant to the,intruded rock Lo -3

(cutting across thc’surroundlm, layers) by n naming the twture m wch dmgmm and - ' '

" stating the criteria. , e - .

_________ B v ‘e A - X .
o« ) - .
h "y

I

m - . - Py

thn dskcd thé name for a crack of an opunn& in thc surface of the earth, other . oo CP
than a'volcano, trom which lava spills onto the surhuc of thé carth, the student © 7 024Res 16-1

. recalls) that aissure is a long crack in the cafth’s surface, othcrthm a volwno from ., - Ce e
wlmh Ve ﬂows by stqtmg tlmt a fissure is suoh a crack. ‘ '
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CP 7» Given block gha&rdm showing a fault and asked to m(lmue the fault planc and the
02 Res 117 1 possible direction of movcmcut along the fault, the student classifies a fault as the
g “plan@ along which motion has oceurred by labeling the-fault-line and’s showing on cach.
“side of it arr ows parallel to the tault hm but pointing in oppomte direulom "
¢ 4 ‘LJ‘ — - : N X - ﬁ_". 0k % FOLI o '
cP ‘ Given a l)louk «diagram of folded scdlmcntary rocks wnth five lettered arrows and .
02-Res 181 asked to select the arrow which indicates the direction that the appljed#oree came ¢
. trom the student applies thc concept. that the force to compress sedinients into
, tolds is lateral and frdm the direction of maximum folds by selecting a llonzontal _
. " arrow toward the arda Of the g ;,rczltcst bending and pcrpcndlclllar to the axis of the L
' “ fold.
o ’ .
CP - v Given dcs‘c.riptivc data’for two mountains and asked to select the older mountain

<02-Res 19-1

and to explain his answer, the student elassifies old mountains on the basis of the

Jpresence of gentje slopes and broad vallcys and rclatwcly young, mountams on the
basis of the presence of high peaks, steep mountain sides, and’ nurrow Vi |llcys by

sglgg_lgh the old mountain and stating the essence of the notlon X Lo
a ! \ T e - ",
" CP ' Whenaasked to describe thc Process by which snow turns into gl,xual ice,ithe studcm
~ 02-Res 20-1 rculls the process of snow’s being turned into glacial ice as follows: (1) the prou,ss :
“ - hct,ms when more snow Talls than melts, (2) then snow on the already accumulated -
. SHOW produws pressure on the nowﬂakc at the hottom turning them into ice
. grains, and {3)'further paakmg and th¥ addition of water from mcltnu, SNOW:
. recrystallize the ice grains into solid ice by ch)omlmlp with the notnons of - at lcdst
<« two ot the three steps of the process. - . L
. 4
- e o i .
L}
cp JGiven five climate conditions and asked to select the LOl]('ItIOl)S that.cause glaciers,
02-Res 21-1 ~to change size, the student _ng\?ljl}‘- as a conditipn which causes glacial advanee ™.
B = (growth) snowtall' which e¢xceeds melting and cvaporatlon and as a condition which
) causes gJaual retreat (shrinking) melting and cvaporatnon which exceeds snowfall by
‘ v sulcctmzﬁ the u)mlltmns wilch cause a change m g,laual size.
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Given a list ot‘tour g,cog,rgphncal argas in tht. U. S. and askod té select those whl(.h re *, cP

“source arcas for river systems and to state the reasons for his chou,cs, the student. .~ - v * 03-Core-1
applies the concept that river systems tend to originate in highland areas ind areas of ’ s
high precipitation by sclcunhg threesuch locatmns ad rcggong !Atﬁ w1th thc notion _ L
ot the concept. ' - Nt AR L
(nvcn a blank map of Australia aid two mapq Qhowmg the average precipifation and cp
the elevation and asked to logate source arcas of river systems,the student applies - B 03-Core-2
the Lonwpt that most river syqtem§ ongmatc inhighlands or high' precipitation argas L
by markmg, at least 75% of the arca in which rivers woulgHorm on the blank map of L
Australia. o o S o
N . R t . . N N v’ .
Given diagrams of thrcc stream:profiles and asked to select the stream which-would : -~ CP
have the greatest potcntml energy and_to explain his choice, the student applics the 03-Core-3
concept that the potential energy of a river increases as the ayerage slopc angle in-
creases by selecting the river with the g grcatest average slopc anglc and responding, in
effect, that it is the steepest. .o : _ E \ )
Given i stream table, supply and catch buckets, and a 100-ml beaker and asked to . CcP
adjust the flow-of water in the stream table to a specified rate, the student manipu- . 03-Core-4
lates. the equipment to.adjust thc ate of water flow in the stream table keptata - :
umstanf slope by mlmstr;b the screw clamps so that:it takes 10 2 seconds to fill a
100-ml beaker. .
Given a data table showing a stream table’s slope and measurcments of the crosion, - . cp
nmc of a sand-gravel mixture and asked to state how he thinks the slope of the * | . 03-Core-5

stream table is related tothe erosion of the materials when {he material and volume -

of water are held-constant, the student generates a hypothesis that an increased slope
_in the stream table results in an increased rate of erosion in the stream bed by o«
responding to the effect that the rate of crosion increases as the stream gradient in- '
CICUSCS. -

Given a profile slmwmg a stream with certain places lettered changing gradient to a _ cp
much shaliower slope in a valley and asked to select the letter of the place where de- 03-Core-6
posits of gravel will pite up and to slate the reason, the student appllcs the concept B :

that deposits of gravel are the resull of the reduction of a strepm’s kinetic energy by

seleeting the letter at the point of encrgy reduction, .md cspondlng with the essence

of the Lomcpt o ) ) , . : ~N
Given four changes or events that could occeur in some region of the U.S. and asked , CP
to s¢legt -the clwngc which would tend to increase a river’s kinetic energy, the student 03-Core-7

- . q e £y .y . .
classifics changes s ay increasing d river’s kindggic encrgy il they increase the discharge
~or reduce the roughness of the river'bottom by selecting the three appropriate

- ,..changes, from the list. . \ ) v
. . R A v
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Given a graph showing the'rates of strcdm bed erosion at’ onc lomtlon“tor a yedr dnd

asked to indicate what variable could ¢ause the varying erosional mtca, th:: sfudem o

applics the concept that increasing the volume of stream flow increases the eroslonal
capabilities (kinetic energy) of the stream by r esgondmg with the essence af 1he con—
cept. - : .

4 .t . T e R

03jCOfO'9

PSS

~ Given a datu table listing five changing stream conditions and dskcd to Lomplctc thc

" table o as to show the effect of each change on the potential energy, ‘the kinetic..,”
energy, and the rate of strecam bed erosion, the student applies the concept that the .
Jrate of crosion of a stream bed, an application of the kinetic epergy, varies directly

with the potential energy and ‘the friction of the bed by ¢ completing correctly at least
ten of the fifteen possible changes in the table to show that (l)botentlal energy

varies directly with source height or ‘water volume, (2) kinetic energy varies dnreotly

with potential energy or slope and with increasing 9mootlmc9s of thc river bed, dnd
(3) erosion, ease-of bed removal, varies dlrectly with kmctm energy.” , S

T - . . S

CcP
03-Core-10

Giyen five. t'ca‘f‘yr’cs formed by the action of running water und asked to select the
features which result from the reduction of kinetic energy, the studenf Classifies
depositional features (alluvial fans, sandbars, deltas, mud bars, and spits) as resulting
from a reduction in a stream’s Kinetic energy by clutmg the two depositional tw-
tures found in thc list.

1

‘CP
03-Core-11

Given a mupvof the United States with four geographical sites numbered.and.four -
causes of erosion and asked to select the'erosional process most responsible for shap-
ing the tand at cach site, the student classifes sites by the chiet agents of erosion,
which include (1) wind which erodes doserts, (2) flowing water which crodcs humid
arcas and mountain valleys, and (3) wave action which cr0d> beaches, hy selecting”
the a,orrcut agent for at least thq[w of the tour mtc N .

ot

CP .
03-Core-12

Given two diagrammatic views showing the course of a river witl_i'four pairs of points

-marked and asked at which point in cach pair of points the rate of flow (speed) is

greater, the student appliestthe ¢oneept that the rate of flow in a river is greater

(1) when the width o! the river parrows, (2) when there are no obstacles in the nvcr
(3) at the outside of a bend, and (4) where the river bed is V-shdpcd by selecting at
least three of the four pomts of faster tlow.,

...

CcP |
03-Res 27-1

Given a diagram showing a ¢ross section of a stream bed with five labeled points and
four graphs of the velocities at those points on the cross séction and asked to select
the graph which correctly shows the rates of water flow in the stream, the student.
ap_p_lL s the concept that the velocity of water in a stream is greatest at the center
point farthest from the stream’s banks and bed because friction is at a minimum by
selegting the graph showing the rate of, tlow to hc greatest at the u,ntcr pomt farthest

_trom the stream’s banks and bed. o "

. 1

L - »

o

CcP o
‘03-Res’ 297#‘

a .

Given a lettered profile of a stream table showing a reservoir, a stream chapnel, spnll
and a lake and four statements about channel-depth and asked to select the letter

LR SR
0

a
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Y
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- indicating the depth to which t-hc'.'.channel will be eut and the statement explaining e e
__"the reason for his choice, the student applies the concept.that stream channel.depthn . e \
cannot be fower-than the lake or ocean into which it flows by sélég;ing the 16tter in- =% . .- .
*dicating a depth which is equal to the lével of ;}1e_l.§ke'zi'nd',the statement which ex-* o
.n Presses the essence o_t_'.t_lhc cqncc'ﬁt..' -i" SR . R I LW W
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Given a diagram showing a cross section of a delta deposit and asked whether the \ g - cP
river flowed from the direction of gllé fine particles to the coarse particles at the time: . '03-Res 32-1. ..
-.9f deposition and to explain his answér, the student applies the concept that coarse. - * '
particles ira stream bed are depaosited close to shore and fine particles farther out by -
.rbsQon(ling, ‘n'cgat'i\"cl'y and with the essence of the concept. N T

' - . ! . .
ol § <

Given uulcttcrpd diagram showing a stream channel and the rock bed, Acrass v»;high‘“i.t ' ey CP
‘cuts and asked to select the letter of the place-where a waterfall would formand to - *- -03-Res 331 - -
“state the reason for his choice, thclstudcnt applies the concept that waterfalls form : L.
" along a stream where the water flows across an interface from a relatively hard to a "

softer rock layer by selecting such a'site and responding to the effeot. that the less
“resistant rock will crode much faster than the harder rock to form. the waterfall,

v

N

[y

Given a map showing apattern of gullic's and asked to indiL:utc the direction of -water . : CP
flow and the direction in which' the gullies will grow, the student applies the coneept . 03-Res 34-1
that water flows from branch channels into a central chanpel and that gullies develop e
and grow by headward crosion by drawing and labeling an arrow showing waterdlow T

““From tributari¢s to the maii channel and an arrow showing that crosion occurs head-
ward, that is, up the tributaries. ~ L

'& . o 8

r. T N - L3

‘Giiven a diagram showing a nﬁ‘undwing‘"&trcum with three tacations marked and asked " TGP
to select the tocations where erosion is likely to occur and the locations where depo- .. 03-Res 36-1 ‘
sition is likely to occur and to ckpluil_l-:'his responses, the student applics the cancept '
that erosion occurs on the outside of bends of streams where water velocity s high -
= and deposition occurs on the inside of bends where water velocity s low by selecting )
high velocity sites as places of erosion and low velocity sites as places of deposition A Lo
and responding with the essence of the coneept, ; . ' o

2l DT L3 o 1

AT 4 L - L

£iven a diagram of a meandering stream with four points marked on the land around - CcP
.the meander. one of which is at the neck ofa meander, and asked to selget the point 03-Res 36-2
/' of land which is likely to be eroded first and to state the reagon for his answer, the '
student applies the concept that bed and stream wall erosion are greatest at the out-
side of a bend in a stream by sglcctilg the point of land at the neck of the meander . b /
and stating the notion of the concept. ' '

’

. v " : T -

~Given a relief map showing several crescent-shaped sand dunes and asked to state the ' -CP~
prevailink wind direction and thé’evidence for his answer, the student applies the N 03-Res 37-1-
concept that steep slopes and pointed horns of crescent-shaped dunes point dowii- «

+ wind by sfating thg wind direction and the essence of either piece of evidence. -
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(-m,n llldt,fdm\ of: twg beach profiles and askud to scleut the dm;,ram w}mh wthe 0 o ePT
. “result of hlgh—c.ncrgy wav(attackmg, the beach 4nd to stute the cvsdeme which - e 04-Core-Y
" - -supports his answer, the student indentifies a shprclme caused by high-encrgy waves: . _ _
~ by the ottshorc dcposlts (benchcs) of sand by selecting the. appropnatc nllumatnon e, ) v
and th__'___l_ng, thu ottslmrc dcposll\, tht1 bcnghc s, as evidence. . TS, S

.- - Pl M
. R S te, . .- [}
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(nvcn .a diagram showing a cross scatnon of a sandy beach underlain by rocks and "_' : cpP

- asked to state what would probably, happen if @ hurricane with high wiids and waves . 04-Core:2
attacked the beach and to draw another diagram showing the same beach after the. a el E s

- hgricane, the studcnt applies the concept that high-cnergy wayes will catry. Mpd to Sew .

- deeper water to form a bench by s stating the essence of the concept and drawm 7 '_ N N ¥y )

,dmg,mm of: ‘hl,!s dNSWET: . S . Lo et ;
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(nvcn three, slmrcllnc Lh.mg,c and ‘asked to state the type of wave action onecachat | ' . CP - .
the time of the shange, ‘thc student classifies the removal of sand to exposg graveh . -« - 04~Cor8'3
«nd the formation of a beneh as evidences ol high-cndtgy wave action and (ha build- L
up.of.a beach as evidence of low-energy w.wc action hy statmg ‘the type- ol wavc . o ,

action .lpproprmtc to at Ic.ast two of the three cham,c ' : - L S

. . , . . N .
— - T g . N 3
- — -

Given two diagrams, one showing a’'strcam table set up for producing waves and-the | ©,CP Y
other showing a stream table in.which the waves anld beach formation have been * - 04-Core-4 -,
b‘roduwd, and asked to state how the waves were, produud to form the beach in thc ' ) ‘
cstream table model .md to state an important v.mdblc in the formation of the beach, ' <
~the student recalls that waves are produced hy gently movmg a wooden block in the A '
water and that the waves must be of low. energy it ordcr to foem a l)L‘dLh by
responding with the effect of those ldc.ls

E2Y

i

Given a stream table, sand., water, and a wooden block and a diagram siiowin?’. the AR © CP.
setup and asked to set ap the stream-table and pradduce waves that will result inthe » - 04-Core-5-
formation of a'sand bench and to statesthe important variable in its formation, the : TR
student manipulates a stream table which is set up for producing high-cnérgy wives
by chsshing—\TliE—Wood block to produce relatively high-engrgy waves and respond-
mb to the dlcd that stmn;, waves are needed for thc formatjon of s.md benches.

!

Given a diagram of an acrial view of a spit with the prevailing winds and a designated & - CP

point on the spit marked and asked to indicate where most of the sand is likely to 04-Core-6

be deposited and the path that the sand will follow, the student .appllcs the concepts

that sand is deposited in the arca at the tip of the spit and-that waves cause long- .
shore transport in the'direction of the prevailing winds by mduMdcposltmn in ' : ¥

‘the arca alogg and around the tip of the spit and sket Lhmg arrows in a path along
the spit in the direction of the prevailing winds.

4

Given an example of a fiord apd an estuary «md asked to state thc difference be- cpP
tween a fiord and an estuary., the student rcwlls that a fiord is a flooded, ice-carved , '04-Core-7
valley, whereas an. estuary'is a flooded, river- -carved valley by rc.spondmg with a ‘
~deseription ot the difference between a fiord and an estuary. oy
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wave hrts and esgemdmg ling with the essence of the eoneept

N Given a diagram of a roeky'sea coast with five poiats dn the rock face ldbéled and~

:daked to indicate where on the rock face erogion wrll be greatest and to explain his

'.mswer the student applies the eoneept that the kinetic energy of a wave is gredtest

Y

at the crest, and. therefore the.work done on the rock.face will be ‘greatest where the
crest hits the face by selecting the point on the: rock face where the crest-of” the

- oL

—rr— N
Ak

cP

' 04-Res 382

\

'(,lve)‘\ ﬁVe shoreline features including three whreh are ehdractenstres of rocky or _
. steeply indlined shorelines and asked to selest: thosc that are most eommonly SRR o

associated with rocky pr steeply inclined shorelmes, the student c}assrﬂee caves, "

,arehcs pinnades, and- benches as featyres associated with rocky or steeply inclined

shorelme<‘. by cleetrn;_; at least two ot the threi found in the check.

- _‘.\ - i e

- Givén a dm&,ram of waves approaehmg, a shomhne wnth scveral waves labeled and
"7 agk®d to selbct the wave that‘would give a surferthe Best ride and to-explain why he
“stlegted that wave and-did not selctt ‘the others, the studcnt pliesithe concept t]mt

wave motion is cireular in deep water and-as a wave approaghes the sloping beach,..

.--_thc motion i§ changed to forward motion by sclcetmg the wave farthest from the S

shore which is becoining angular and-stating, that, this wave ‘would earry him tos -
shore, whercas on the waves fafther out; his motron ‘would be up and’ down rathe

" ‘than forward. ¢ , , : . . (-,'_1"" '

4 -t o ) cb “ ' \ h:d
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P

© T Given three dragrams showing waves approaching different shorelmee and .1sked to

04-Res 40-1 Trselect the diagrams:which show: conditions-for bending waves by refraction and the PO

diagram which. shows conditions for hcndmg waves by\ditfraetlon and to explain-his
answers., the stuide nt applies the' concepts thit wavestdre bent by refraction as water
becomes shattower and by diffraction when the waves chcoutiter partial barriers by . .

'selettmg the diagrams which correctly indicate the refraction and drllrtutron con-

drtrons and r cspondmg with the essence of the concepts. . S

I N L3

-

'CP .
04-Res 40-2

> N

(.rvcn two diagrams showing acrial views of a series of wave fronts, one about to -
encounter a headland and one about to cneotmtc r a bay, and asked to draw wave

fronts to the preaker zones, the student applies the concept that wave fronts are .
refracted by headlands and bays by drawing wave fronts which are bent around the -
headland and “at bays are bowed 'so that they tend to parallel the banks of the bay.

~ e —

cp .
04-Res 40-3

Given two diagrams sliowing aerial views of a seriescof wave fronts, one about to
cncounter a barrier and one about to pass through two batrriers, and asked to draw
wave fronts to the breder zones, the student dgphcs the concept that wave fronts -
are diffracted by barriers by drawing wave fronts which are bent around the ends of
the barriers.

cp
04-Res 42-1

~

| Lo o

'(Jwen a graph showigg a continuous record of tlddl changes for twelve days at a
particular station and asked to estimate the mean sea level in meters at the station

and to stdte the group of readmgs he considered to arrive at that value, the’ student .




-
. N
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applm the concept vth.;t the mean sw level js. the average of the danly beadmgs of the- -

+0 25 ny and %tﬂtmg that he uonsndered the dally hlgh— and low-water Iwcl readmgs

hngh-watu levd and the-low-water level by cstlmatmg the mean sed Tevel within .., \

y 7 o »!

\ (nvcn three dmbrams ‘showing relative pOSltI()nS ‘of the earth, the moo, and the sun
Cidnd asked to selcut the diagram which shows the position which would Lau% the
highest tides on the. cari*h the student applnes the concept that the gr&vntattonal
“force is greatest when the mooq ‘the sun, and the earth arc in a straight lin¢"and that
CaUSES, the hlghu;t tides by selcutmg the dldgrdlh showmg the, earth thc moon, dnd

[N

“Ctlie sun: n uonjunut:on » . : N &
e . - v : . ' .

S [
3

!

‘Given a diagram showmg swcral wave-cut benches-and asked to statc‘how these '«

“benches wefe formed and’ wdly therd are @evcral of them, the student appllcs the
LOllLLDtS th eneh is causcd by wave erosion ard the prucme of several benches'

g’

thc sea lcvc} droppcd) by responding with the esséree ot‘ boﬂ\ bonwpts

- indicatesd ; scries of relative motions of thie sea level;(either the land. was'upllftcd or

~ :
1 . T T . ,- 3 y ey

(.lvcn a 5hdngm and a description of: @n ouedn shoreling wnth an {mp.roteutcd head-++-
dand of rdatrvcly soft rock, the direction of current flow, the fact that the hcadland
will-erode, and three arrows purporimg to show the dl[CLthll the eroded materiak -
wnll take and askcd to*ulcgt the arrow mduutmg the direction the eroded material
w1l1> take and to state thc feature eroded nmtcrml will form’ the studont applies the:

dcpdmt,d as d'spll’ by sele Ltmg {he arrow that pointsin the samg dlrutlon as the
- “occan ulrrcnt and-st atmg tlmt at the eroded material will torm a splt N '

.
L - Sy

mnu,ph tht thc sand wilt be Tmnsportcd in the direction”of Hre:current and will be

.. CP
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