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User. informatLon

for
Science Process Meafure -Form A-

Befdre you'agmini.ster the Science Process Mia4una, place on your
desk or-on a large table the,following items for the teachers to use
as.needed:

ecitial-ambalance container of water

_30-cm rifler &paper cl fps, riletal nutsotor
lq" gram masses

spveral graduated cyllnders

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

teachers are to estimate its-diameter, height, and voluma.
'An unmarged cylindrical objeet such as a tin can ls satisfactory.
The object should be at least One decimeter high.

MM.

A

'ask 18: 'Each-teacher shoutd have an object whose length.or d1ameterl
can be easily measured wifh'aA30 cm ruler. .The object shoUld
be'hollow so that it can be filled with water and the volume
of water Meas'ured to determine the volume of the object.
Paper cupsr tin cans, plastic vialso.and drinking gliasses are
satisfactory.
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SCIENCE P'ROCESS,MEASURE -- FORMA*

-,P,lease complete each of the tasks to the best'of your ability in
It the'time allowed (45 minutes):. Performi the tasks for which.you 'fee),
,most competent first; t n return lo those tasks Ou skipped.

Place all answeirs on he'response sheet. When you have ooMpleted
the tasks or when.the time is up, return this booklet'Wh your respohs.e
sheet.

Please do Hot.wrife in this booklet. Be sure your code or name Is
Written on the cover of the response sheet.

.t
The instructor will give yoli a set of objects for Tasks 15 8. 18.

Other materials will be found at the front desk.

1.. /Qn the response sheet aee several statem ents. Indicate with an
* "X" in the appropriate box which statements are Inferences and which

are hypotheses.
,

,
2. Here is a table of data oollectediduring an experiment-to see how

.much moisture evaporated during'successive hourly i4tervals.

.

Hour

.

.

Volume in Milliliters
,

, Evarrated During Each Hour

1
, 17

2 13

3
,

15

4 12
...

16,

6

,

15
...,

(

Construct a point graph of thse data on your response aheet. abel
the axes carefully. _

3. Task 2 presented data collected during an experimen t which required
measuring the evaporation of water. Name the manipulated valable
and the responding variable for this-experiment.

A modified verStbn o# Science Process Measure for Teachegs (AAAS) 11-369 by
Denui5 W. Sunal, West Virginia University.

3



111. 4. On th,f response,sheet, check the patterns,that re symmetrical with
respect to a' line. If none is symmetrical with-respect td,a line,
check;"NO pattern is symmetrical." -Suppose you coult cut out the.
figuces. Describe how you would distirTuish which patterns are
symmetrical and which-arnot,vOical.u
Below is a table of data about efght children in a ciass. Coristruct
a multistage classtfication that' could be used to identify each of
the eight children.

'-r

Name
, -

Sex _Eyes Mass 1

Boj :Ctir21 Blue Brown >30 kg <30kg

Adam,
,

r i/
t-

.

Ca;-I le"

.
.

Doris

. c.' .
.

.

A

Evan V
-

, A

Floyd
- V V

Grace

Helefn .

6. A class of ;children was shown five identical dishes labeled A, B,
C, and 0, in each bf which a piece, of steel wool had been placed.
The table. shows what was put in sore of the dishes, and the results
they obseryed:

..

Container

A

0

Contents Observation

dry steel vool

steel wool mpistened with water

steel wool covered by water

no rust

some rust

no rust

steel 10001 moistened with' vinegar muEh rust A

. E steel wool covered with Vinegar

Two in erences were made by the class !

A. tiqui4 cause steel' wool4o,rust.

B. Air causes'stell wool to r:ust.

List two observatibns that supportach inference.

no rust

1

a.

1_ ,



7.. State a rule tor getermining the time rate of change of a propdrty

or position of an object. %

.8. A marble is 6 cm around (circumference). It takes 2.5 seconds for the

marble to- rolJ in a straight path from the startitig line to the center

at a circle, a distance of 150cm. What is the average speed orthe

marble-in:

A. Cenmeters per second?

B. Number of.revolutions.per second?

9. On the nasponse sheet-fs a graph. Place an "X" over a point that

'represents an cibservafion.' Draw an arrow to identEfy any point on

the curve that represents a prediction.
,

10. On the basis of the information in the graph shown for.Task 9, *I

write your predicitons orthe length of the rubber band when-the

objects of the following masses are uspanded from,it:

A.- 175 grams

B. 300 grams
P

11. Ancbject was dropped from a height of 29 meters anCi it took 2 seconds

for the object to strike the grounc# From a height 'of 80 meters, it

took 4 seconds for the objectpto fall. Based upon thes information, '

th.ree children predicted ho4 long it would take the bbject to fall '

from 'a height,of 50 meters:

Louise predicted 3 seconds

Barbara predicted 3.5 seconds

p'redicted less than'3 seconds, but more than 2 econds.

*
. Order these three predictions from most to least reliable and describe

the dasis for your deci-sion.

12. The folloWing table gives some data about the ,time it takes for various

mixtures to' freeze after being placed in a freezer.

Mixture placed in freezer

(100)ml water

A 100 'rrfl water and 20'gr!ms of salt

B 100 MI water and 20 grays of sugar

C 100 ml,water and 30 grarrs of alcohol'

D, 100 m6hater:and 30 grams of sand

Indicate Lhether the data
14

in each row of the table supPort or do.

not support the following statement: Liquids freeze more slowly

when thqy contain.dissolYed *Materials.

/

Time to freeze

40 minutes)

70, mi nutes

. 70 minutes

100 minutes

40 minutes
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13. Examine carefully theipictures of the items shown in the following

figure. Write a description of Item 0 so that another person could

pick it out from the other items.

o so to o00 000 0000

C(
M

I.

o 0 0 0 0

0 0 0 0 0

4

o 0 0 04V o

0 0 0 0*

4

24. A child was describing:an object he had played with. (ndicate tvhethpr

pach of fhe childq,statemients is an observation or an infereInce.

._-

Theichildls statements were;

A. It was warmer than my fingers.

-B. It loves me.

C. it monies by itself.

O. It is related to a wolf.
*

E. It was.very hungry.

F. It is reddish brown.

15. At the front desk is an object labeled "Task 15". Without using any

measuring instrumOnts, you are to record the following estimatioq for

f-r this object on the response'Sheet:

A. Diameter of,the object in centimeters.

B. Height of the object in declmeters:
"11

C. Volume of water that the object could hold when filled full.,
in rni Ili 1-1)-ert (cubic centimeters):



16. You'have observed that bread left in the ep d rarely
develops mold, tut that bread that/You cover or seal in pi stic

% does Aevelop mold if you leave it for sevdeSl days. From your
.ob'servations you infer that the amount of mold that deve'iops on

ip

bread depends on'the'amount of moisture the bread retains.

Descr1/41,19,e how you would test your iniercince,

List the variables in your test.

i
1.. , )

17, *Some studentmeasures .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 cylinde'rs that
had diameters of,6 mm, 8 mm, and 10 mm 'and 12 mm and found That each
took the same amount of'time Z.3 seconds) to roll the same distance
down the*plane. From their observations the children made this ,
hypothesis: "The amount ofAitme it takes for a cylinder to roll
4down an inclined Plane does not depend on Pl-s Oameter." . .

, The 'Children decided to test thei.r-hypelbs wi.th other cyltnders.
The diameter of the cylinders and the time ft took for each to roll
the same distance-down the plane are shoiin in the Table below.

is

Diameter of Cylinder '- Time to Roll'Down Clone :
'I .

e

,

16 mm

14 mm
.

4 mm

2 mri

.

,

.,

%41119

- .

.

,

.

3 sec

3 sec',
.

3.4 sec

5 sec

On the response sheet state a revision of the hypothesis based on
the new observations.

a

18. The instructpr will name an object 'Tor use in thjs,task. You are
to measure the length or dlameter and.the volume. of the object.
You may use any, of the m6terialS at the front desk to help you

4b make these measurements. Record the measurements on- the response
sheet.

4

a

1

JP



FORM A RESPONSE SHEETS

1. Inference Hypothesis

a

All piants and animals lose some mass *during
.ttle first'fiew days of life.

A pendulumhthat is longer than a meter
swings more slowly than a pendulum that
is shorter than.a meter.

iire white material rs sugar.

A piece of cilalk beeaks easily because
is a poor cdilductor of heat. !
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4.

Pattei-n 1

1.

Pattern, 2

4

C3 ,01/4

e

Pattern 3- ED 0

El I D

o
No pattern i symTetri ca I

.Lf the f gures' were cut out, I wou I d
f

s

s

r

4

a

4 t

0



5.

6. Observations that support Inference A1

4

14*

as

-Observations that support,Inferened B:

7. The rule for determi-ning the ti te of)change of a property or
'position,of an object-is:, 0

4

'8. A.

B.

411

III

s

11,
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13. DeseriptiN of tem

,)

S. deik

r) "N.

4

4

4

a er

(

t.

.14. A.. Observation Inference . Neither

B. Observation Inference Neither

C. Observatioi 'Inference
.

Neither
,

D. Observation t Inference
.

Neither

- ,

- E.. Observationi Inference sNeither
4

. .Z1IC

F. Obervation Inference Neither
, - -

6. .%
15. Diameter in centimeters'

or

Height in decimeters

Volume of water in millilitets (cubic centimeters)

16. Test of the infereke:

1r"

4

Manipulated variable is

Responding variable is

Variables held constant are
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44. .

.7

.12

4

a

# p '

IP

17.. Rev! sed hypothes s
4 °

.

18.,. The measurekerits are:
- . .

Length

Volume
,,

.

eltr

-r

t3

a

APO.
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All should

Inference

.2.

.

ScrplCE PR6CE.S_ MEASURE -- FORM A
,,TO RESPONSE SHEV

be correct ly depti f
4

. 0. ..!
It 4

HypOthesi

C:i1

eq

All pi,an-fs 'and animals lose-some mass during
,the.first few. weeks.

I.

A penduluoi.that-is longer than a meter
swings npr'e slowly than a pendulum,
shorter *than metef-.

.1
Tile -white melterial is sugar..

ThJ'pepe of cha l'k breaks as i y because,.
it cs a oor condUctor of heat.

. .-t. -
these cri teri a _must be 'Met for a'n acceptable response.:

.

Labelina.of both ex:4S. t

2. (0, 0) at the ifltersecti.on of the. axeS.

3. -Equal intervais for each unit along an axis.

4. Appr'oximately# nt location of fiwe of the six points-.

5. Time plotted- n the hrbrizor);a1 ax vol.ume olcztted
on the vertical axis.

Volumet0"

milliliters

20
I

r - t--
- r

t

t -- _ - _. n -

1-177. . .

r

:.T

-
,

. r
4 -

.. _...

..4

I

,

0 2

Time, hours

- 1 -

6 8



(
. -

The manipulated variable Time .the respond hg Variable is Volume
tevaporated_per hour.

,

4. For an acceptable reSponse,'the Acription shouldinclude wtatement,
about folding, the cut out figures to see whether thay havd Mgtching
halves. Pattern 2 is the-only one that ig-7japmetr4cal,with respect

, to a line.

5. For an acceptable rIsponsekthe description shOuld permit the identification,
of aft, eight childreh. For example,'

e

A

a,b,c,d,e,f,g,h,

Boy

Blue Eyes. Brown Eyes Blue Eyes Brown Eyes

a,e c,f b,h d,g

.11....empAbfle.m/MeftS

730kg <30kg ,*30kg '..3101g '30kg 30kg 730kg -4.30kg

Evan Adam Carl Floid Helen Betty Doris Grace

6. Two observations that support inference A:

Steel wool moistened with water .rusts: B

Steel wool,'moistened with vinegar rusts. D

Two observations that support inference B:

Steel wool covered with water,does not rust. C

Steel 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 t)é amount of change divided by the time it took

for the ch e to occur.

15
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16,

0 1,

8. N. 60 cm/second
B. 10 revolutions/second

Botti speeds must be corre&t- f,Cr an acaeptablrespnse.. Both numerals

and units must be spec)-f.ied..,
,

9. Both of the fol:lowinmr6 required for an acceOtable reSponse:

1. An "Xfi, over one of the cfrcle's.

2: ArCanrow pointing at any point:between the circles.

1P. .Both of the following,are required 'for an acceptable'relponse:

'A.,. Approximately 35.centimeters.

B. Any number between 40 and 60 centimeters.

46,

Anracceptable re.sponse consists of a statement of the reasons for the

seequence that is consistent with the sequence shown..

12. Suppbrt the
Statement

T.

E

E 1

Do Not Support
the Statement

Data for Mixture A

Data fipr MPixture B

Oata for Mixture Cr

Data for Mixture D

13. The description should permit corredt identification of Item ()for an

sacceptable response.

14. \A.. Obser ation

Inference

C. .0bservation'

D. Inference

E.1, Inference

F.\ Observation

All\ Mvst be correctly identi

\

A.
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15. All three Ntimations should be within the range'of actual measuremen't
25.%... For example, if the-actual volume is 600 millilrters, any estimation

Trom 450 to 750 milliliters should be acceptable.
1

16. An'acceptabre response consists of correctly naming the Mnipulateld and
responding variables and at least two variables held constant, for
example:

Manipulated variable is - wetness of bread.

Responding variable' is.- moldiriessof bread.

aNables held consl-ant might be: kind cif bread-

temperature
brightness.of light
'size of piece of bread

44.

OIL

17, Any hypothesis about therate*of rollitig is acceptable if it refers'
to the relationship of rolling -time to dram:ter and'is based on the
new observatrons.

18. Two-measurements should be named. , Both the numeral and unit should be
specified for each measurembnt for an acceptable resbonse.


