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' Before you "agminister the Science Process Meadure, place on your_
desk or-on a large table the following ifems fcr the teachers to use
as, needed-

9qual-arm.balance contalner of water

- 30-cm ruler . ~ paper cl!ps, metal nuts Gor .
L ® 5am masses
: ’ ! , ,
. , r. . spveral graduated cylinders

»

5 ]

v
- .
.

Task 15: Place on your desk a container, labeled "Task 15, " The

teachers are to estimate its dlameter, height, and volume.

. An unmaried cy!indrical obje#t such as a tin can is satisfactory..

The object should be at least dne decimefer high

-—

- 4

fask 18: ' Each -teacher should have an object whose length or diameter "o

can be easlily measured wifh a.30 cm ruler. -The object should
be hollow so that 1t can be fliled with water and the volume

of water measured to determine the volume of the object.

Paper cups, tin cans, plastic vlials, and drinking glasses are
safisfacfory. .
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-~ Please complete each of the tasks to +h§ besf of your abxlsfy in
the ‘time allowed (45 minutes).” Perforni the tasks for which - you feel.
,most competent first; then return fo those tasks you skipped.

" Place all answers on Xhe' ré%ponse sheet. When you have complefed .
the tasks or when. the +f is up, return this bookliet wgfh your respohse
sheet. | - . W o
Please do riot ‘wrife in this booklet. Be sure your code or name is
wr:ffen on the cover of the response shee+ o ~

The instructor will give you a set of obJecfs for Tasks 15 & 18.
ther materials will be found aT the front desk. ' '

' ¥
) .

Qn the response sheet are several sfafemenfs. Indicate with an
PRV O the appropriate box which sfafemenfs are Inferences and which
are hypofheses . . Y

£

2. Here is a table of data collected Juring an experiment to see how "7
.much monsfure evaporafed during’successive hourly iftervals. *,
Hour - Volume In Milliliters . ’
~ Evaporated During Each Hour
. R !
1 . e 17
. 2 : ' 13
[ . B ¥
3 ‘ . : 15
4 ) ‘ 4 ‘ 12
] . : . -
- 5 .. 16,
6 . 15 ~

- Construct a point graph of fhese data on your response sheet. {abel
the axes carefully. > T\

¢

3. Task 2 presenféd data collected during an experimeﬁf which required
measuring the evaporation of water. Name the manipulated vaiable
and the responding variable for this &xperiment. ‘e

‘ ' -
A modified verstbn of Sc1ence Process Measure for Teacheas (AAAS) 1569 by
Denpis W. Sunat West Virginia Unuvers;fy _:} !

»
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4. On fhe response sheet, check 'rhe paﬁ'ams that éra symme'rricai wH‘h \‘,
respecf to a line. If none is symmefrfcat with -respect td a line, .
BN check, "N¢ pa'H'ern is symmetrical.®™ "Suppose you could cut out the
frgu[es. Describe how you would. disﬂngu:sh which patterns are
symmetrical and which- ar%nof swme'frncal
]
5. Below is a table of data about: efghf children in a.class. Construyct
a muitistage classification 'l'hm‘ ‘could be used to identify each of
the eight children. o : -
1 A ' ’ voe ' . ‘
rJ ' ‘
. Name N Sex .. Eyes Mass
- “ ’\ 5 N ) .
Boy GBIl Blue Brown [>30 kg [<30kg
~
: ~_.‘ ; B - p i .
Adam v s - { o
o | s 1 e ]
Car! V ' v W
o ;o . . A N
S | : N
Doris . v Voo v .
B " ¢ r
- Evan . L‘/ V7 . V/ R
T Floyd v 1 ‘ ) v v \
' Grace | v = 25
- ) ) -~
" |__Heldn |V 4 N ‘ .
_ 6. A class of children was shown five idenﬂcal dighes labeled A, B, ‘
C, D, and a In each of which a piece of steel wool had been p!aced. .
The fabie shows what was put sn some of the dishes, and the resulits
they observed. . } ' U
Container ’ Contents . Observation v v
A  dry stee! wool v ~  no rust .
. ‘ R N
- i steel wool moistened with water some rust '
. ' : N ' .
-, c - steel wool covered by water no rust , .
D  steel wool moistened with vinegar  much rus+t A
’
E , ‘ steel woot covered with vmegar }\ no rust
Two mferences were made by fhe class‘ :
, . A, Liquid¥ cause steel wool @0 rust. i . ‘ :
\. . v - S
t B. Air causes-‘stel! wool to rust. v '
s ' ' .g

List two observations that suppor‘f"each inferance.

\» ) . -

- * . 4
.




7.. State a rule for determining the time rate of changé of a 6ropérfy
or position of an object. | £

*

8. A marble is 6 cm around (circumference). It takes 2.5 seconds faor The .
marble to rol) in a straight path from the startihg line fo the center .o
af a circle, a distance of 150cm. What is the average speed of the + Y
marbie.in: ¢ ] , : . .

N\ .
A. Centimeters per second?
. ”~ .

B. Number of .revolutions per second? : i T

9. On the responsé sheef-fs,aAgraph: Place an "X" over a point that
represents an dbservation.® Draw an arrow fo identify any point on - _ e
the curve that represents a prediction. ) : y

a

10. On the basis of the information in Thé graph shown for, Task 9, ~ \
. write your predicitons of the length of the rubber band when the ' ‘
objects of the following masses are -suspendéd from it: ~ o
/ A.- 175 grams
B. " 300 grams | ‘ )
L . ' . .
11.  An-object was dropped firom a height of 20 meters and. it took 2 seéonds \
for the object to strike the groundgg From & height of 80 meters, it
took 4 seconds: for the objzzfpfo fall. Based upon this informatfion,
»© .three children predicted h |

ong it would take the object to fall °
,ﬁrom-a height.of 50 meters: . . : . i

r

.

) Loyiée predicted 3 seconds ' . : e
. ' . *.
’ Barbara predicted 3.5 seconds , ' . .
o | ' 3 , N
*  Jiil predicted .less than’3 seconds, but more than 2 seconds. .

"Q : . .
Order these three predictions from most to least reliable and describe
the basis for your decfsion. ‘

L) * . -

12. The following fTable gives some data dbout the time it takes for various

mixtures to freeze after being placed in a freezer. s, 0

tMixfure placed ié freézer- , . Time to freeze

, (100 m| water - _ /Af/ 40 minutss) | "
A 100 ml wafér and ZO'grSns of salt ) ié,minufés '
B 100 m! water and 20 graps of sugar 70 miﬁufés
c 100 ml, water and SOlgrams of alcohof™ 106“minu+es
D. 100 m{'yaferfand 3Q grams of sand ‘ }§f 40 minutes Y

- Indicate Lhefher Tﬁe dafa\in eéch }ow of the TaEie sunﬁorf or do ' N
. * not support the following statement: Liquids freeze more slowly . . -

when they contain dissolved magerials. o

A ' ’ 5.

s/
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13. Examine carafu!!yAThe ictures of the items shown'in the following
tigure. Write a description of Ifem D so fhat another person could
ptck it out from The other .[tems.

[} ¢
o l o
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* » i 0 Q
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14, A chi!d was descrlbing‘an object he had played with. Indicate &hafhgr
each of fhe child's. sfafemanfs is an observation or an inferdhce. :

e } ' '

.The/ chiid's statements were: . )
( A. 1t was warmer than my fingers. '

[ . . .
'

' -B. It -loves me. o _ .
C. It moves by itself. ‘ &

i+ is related to a wolf.

S
m 40

i+ was very hungry. «

¢

, F. lflis reddish brown.

15. At the front desk is an object labeted “Task 15", Without using any
' maasurxng instruments, you are 1o record the following esf;mafscng for
. this obJec+ on the response’ shee+

~-

-

A. Dlamefar of the object in centimeters.

8. Height of the object in dec?mefersﬁ
C. Volume of water that the obgacf could hold when filled full,
., in millikYers (cubic centimeters). :

L} <

6 . -- '. ’ . -,.

. * »
'

LY




- l . ‘. . t 5
] o )
: - .
N ‘ . . ) ' * ‘, - R ’ - ‘
16. You have observed that bread “left in the ep d rarely ' f
. develops mold, but that bread thatArou cover or seal in plgstic : :
' \ does develop mold if you leave it for severdl days. From your

o . observations you infer that the amount of mold that develops on' .
bread depends on’ fhevamounf of moisture the bread retains. .

Descripe how yow would test your inference.,

| | v '
List the variables in your fest. - -_ .
- ’ i ‘ ‘ | = -
. ! PY - ‘ | . T, ‘ ¥ L, }
17. *Some studenit measured the-time it took for solid cylinders to roll .
down an inclined plane. They used aluminum cylinders that had the ’
same lengths but different diameters. They tried cylinders that , .
~ had diameters of 6 mm, 8 mm, and 10 mm Bnd. 12 mm and found ‘that each v
took the same amounf of time 3 seconds) to roll the same distance .
down the*plane. From their observations the children made this . .
_hypothesis: "The amount of:hime it takes for a cylinder to roil _ co.
“down an inclined plane does not depend on tfs diamefer." - s , ' .

f - .
. The chxiﬁran decided to test their: hyp&fheg:s with ofher cy!:nders
The diameter of the cylinders and fhe time ft took for each to rot

. - the same distance-down the plane are shown in the Table below.
¢ N ) R - ‘ . .‘ . | . ¢
\ . .Diameter of Cylinder 9§ Time to Roll Down Plane .| . v
. - 1 . N \ v ‘ - -~ ; - o
N ' 16 mm - 0= 3 sec *
L] ‘ . f .
- ' e 14 mm “. \# 3 SQC. ) v
) ‘ | 4 mm - . 3.4 sec , ,
I ‘ 2 mfﬁ \ 5 sec I )
- . - hid _f_ . — -
On the response sheet sfafe a rev151on of +he hypothesis based on
the new observations. - . v ‘

. . . 2 e
\-J 18. The instructpr wiﬂl name an object Yor use in this task. You are
to measure the iength or diameter and.the volumer of the object.
You may use any of the materials at the front desk to heip you
* make these measuremenfs. ReCOrd the measuremenfs on the response
sheet, - ‘ KW
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Aruitoxt provided by Eic:

1. Inference Hypofhesis

Al'l plants and animals lose some mass ‘during

_the first fow days of [ife,

. A pendulum that is londer than a meter
swings more slowly than a pendulum that
is shorter than, a meter.

‘{he white material I's sugar.
. . - - . ‘

L
- . \ . .
. A piece of chalk breaks easily because it
v .
.
is a papr cdhductor of heat. ! :
\ ' .
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3. The manipulated variable is

The responding variable Is
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Pattern 3= A I I

B 2 o ot ..
(. . Ji o \ B ‘D .
| " oo .. .
4 ‘ ‘ "
\7( t . . ‘ T ‘
o | No paﬁern i‘§ symmefri cal. ) =
. ‘ i 7 ‘o ) | o
Jf the figures were cut 9uf, | would : > .‘ —b-

-
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Observations that support lhfererjce‘ Az ~ R ,
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N\ ' L ‘
o -
. r
. : ¢ )
“Observations that support Inference B: .. ) ,
‘ = ‘ ) L] . )
A L4
‘ L3
. '—~ ¢ ‘;) . ! - ' _Q.
\ ’ : )
The rule for determhkning the 'time z’a’fe ofychange of a property or ) - ‘
"position of an object is:, .. ® . .
. * 4
) : 1 - 4.
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Length Qf‘/ ’
bt
Rubber*

{Bln-d . ) 20
centimeters

o

. 100, ‘
' Mass of Di:jec: suspended from Rubber Band, grams
. : : o

-

*

#
. /]

Most reliable

.
-

Basis t‘or the above ordered segyence:

-

e T

<4 . /
i e ‘\/v
L

) K -\/-ﬁ‘ £ ~ . f -
. -12./,Supporf ‘the Db Not Suppor# .
' ol Statement . the Statement -. { ]

[ ;c:‘

b ‘ ‘@ . < /1- Data for Mixture 8

O -’ " bata fqrF Mixture A

)

.
®a

T e
A .
.

‘

I

K
.

o Data for Mixture C

. L]
/ , .

( Data for Mixture D
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13. Des&ripﬂc\ of Item D » Nﬂ'
- - . ‘ . # :
® . ¢ . w ’ " N
, < - ‘
~ * . ] , ~ ~ '
. 2 .
[\ o\ . , 4 ~
— : - : T s ,\\ — .
& . -, | . B .
» ! . Q.g. : "‘ - . .

ld A3 ". . T
- Ty e N\
'/ XA 3 hY y - 3 - X & )
’ t. | .\\A v ' .
14, A.. Observation : * Inference . ~ Neither " .
. ' o .
B. Observation Inférence Neither . .
. . - ' ’
cC. Observafio‘ ‘Inference "‘Neither ' . . .
_ L. 4 g - . vﬂf v,
D. Observation Inference Neither o :
E.. Observafion; T Inference .' Neither . ’ r
, & , “ \é@ . '
F. Observation Inference “Nej+her g
15. Diameter in centimeters® - _ . "%
or .
Height In decimeters_ ‘ - ‘
J -, . .
Volume of water in millilitets (cubic centimeters) K -
: Y ' ‘ d :
16. Test of the inferedce: _ LY. .
* ’ . Al . - )
- LY ~d
\ : _ P
- & 3 . ¢ )
. “« (

4

.
b .

© Manipulated variable is_ ‘ﬂ ol . "
| ‘ _ / o A ) Co .

'y .

¢ ‘ i ]
Responding variable is ‘

-

¢

Variables heald constant are’
. \ 1
A,

V)

. . *

3
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. 1. All should be correctly identified.. . - .
. ‘e . 'y - . ¢ . .
[ - Tl . L .

inference  Hypothesis s o

. , Al pi.anfs ‘and animals lose-soma mass during

L 7 the.first few. weeks.p ) L, M
- TR ) pendulum-fhaf“is longer than a meter

‘ E " * swings more siowly than a pendulum,

. -shgr*er Than & mefef' _ . )

- T)’le whife mdterial is sugar._

@ g8 5
- p $. ¢ ~ of ~ ’ A .
| IR This p‘lepe of chalk breaks éily because
]Z] - g , It is a goor conducfor of heat. ;

.

2. MI of fhese'crtferna musf be mef for an accepfable response:
1. Labenng of ‘both axes LY e _ ot
\ ;. ‘
: . . 4
2. (0, 0) at "the infersecﬁon of the .axes. "
- - . ¢ - - ..
3. ‘Equal intervals for each unlt along'fan axis. 7 - ‘ .
- - 2 3 s
/ 4. Approximatelys avif location of five of the six points.
. . 4‘.' ‘- ‘ ' , .
. 9. Time plotted tRe hbrizox}‘ai axi’s vol-ume platted : ]
' on the vertical axis. /
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3, The manipuléfed variable fs Ts fhe respond:ng var:abte s Vo!ume

evaporated per hour ) ) :
' - s ¢ » <
4. * For an accepfahle response "fhe d&cripﬂen should include aQ statement.
’ about folding the cuf out figures to see whether they have matching
halves. Pattern 2 s the only one *haf ;§—?ymmefrnca!rwifh ‘respect
", tTo a line.
[ {
5. For an accepfab!e responseb the descripf:on should permyf the 1den+xf;ceffon
. of erl eugh+ children For example,
) * 3 “ » “ -
R
. a,b,c,d,e,f,g,h .
1 \ *
&
ha .
A Boy « Girl : # . K
‘ a,c‘,e,f, b_,d,g,h' s ’
. V4
Blue Eyes Brown Eyes Blue Eyes' Brown Eyes
a,e Cpf blh d!g
«
‘b 30kg | [<30kg >30kg | |<30kg .| |»30kg < 30kg | [»30kg | |«30kg
"] Evan Adam ’ Carl Floyd Helen Betty Doris Grace
. i -
6. Two observations that support Inference A:
Steel wool moistened with water custs. B ; - v
Stee! wool 'mojstened with vinegar rusts., D '
. *,

Two observations that support Inference B:
Steel wool covéred with water does not rust. C
Stee! wool covered with vinegar does not rust. E

7. The time rate of change of a property or position of an object
‘is given by tpe amount of change divided by the time it took
for the ch @98 to occur. ) ’
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8. A. 60 cm/second ' T - .
B. 10 revolufions/second - ,
: o L. . ' ‘ . : ] ‘
Both Speeds musT be correct fOr an accapfablg,response._'Bofh numerals .
¢+, and units must be speci fied." p
b Y . * * . [ ]

9. Both, of the forlowing~aré required'for an accsb}able response: -

1. An "X% over one of the circles.
2. An anrow poinfang af any peint befween fhe circles. ; . . ' o
o P et . < .
10. .Both of the followzng.are required for an acceptable' response: 7 :
* - R , ] "
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A. . Approximately 35,cenfimefers.

-

B. Any number befween 40 and 60 centimeters. .

11, Anfaccepfable responsa cons:sfs of a statement of the reasons for the

sequence that :s consisfenf with the sequence shown.: R .
N - 1 . .. -
12. Support the Do Not Support W
Statement the Statement

Data for Mixture A ¢

X = |
| Data for Mixture é \d . |
: X | il . | | .
* Data for Mixture C/_ . . "‘ '
X g
. ( Data for Mixture D : ‘
] | S

13. - The description shoulg permit correc¢t identification of Item D for an
Aacceptable response.

14. \Au Observation

_?. Inference

f C. .Observation’ ’ ’ ‘ N
DT [Inference

E. Inference

F. Observation

.

N . "
AL myst be correctly identified.




15. "All three dstimations should bd within the range' of actual ‘measuremen?

. 3
,+ 25%._ For example, if the actual volume is 600 milliliters, any estfimation
from 450 to 750 milfi{!fers should be acceptabie. ® ‘
¢ - . =~
16. An‘acceﬁ}abre response consists of correctly naming the manipulatéd and
responding variables and at least two variables held constant, for . .
examp le: ot | - ’ ,
- C ’ : . ’ e, *
Manipulated variable is - wetness of bread. ) ‘ o < ] e
v Responding variable is - ngdinbss-of bread. R ‘. .o
1. . o + o, L . R
. - ' v . .
Vatiables held constant might bée: kind af bread: :
- : : * temperature - - . : T
.0 brightness.of tight * . . - o -+ -7
T ‘size of piece of bread - . .~ , i
- 17.. Any hypo*hesss about the™rate of rolling is accepfabbe if it refers T
to the relationship of rolling time to diaméter and is based on the "
new observations. ° - .

- r . . -
18. Two-measuremenfs should be named. . Both the numeral and unit should be
speci fied for each measuremént for an accepfable response.
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