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Seven skills of scientific inquiry were identified from Ontario Ministry

.
~

guidelines. These skills were given multi-levelled behavioural definitions.

Separatg test item pools were\constructed for the junibr and intermediate

L4

. 1
divisions using inquiry situations derived from the curriculum guidelines
t

. o%;xm school system. The item pools were field tested and substantially

revised. Co . ’ ) ’
Ve .




2. Project Description

’ 3

J

In the_last ten years there has been”a significant shift in priorities
cans . . ' . . .
within the science curriculum toward a greater emphasis on developing student

skills in fundamental science processes. “Shis shift is reflected 'in circular

&

‘glJl and in the Senior Science Guidelines as well as in locally developed
curriculum materials. 7'

Discussion with teachers of the current state of evaluation practices
with respect to the néw eméhasis on science 'inquiry skills has revealed that
teachers feel comgftent tg éroduce test items to measure sciencé content but
feel that t?ey lack the knowledge and skill reéuiréd to produce tests to

, v '
measure science inquiry skills. 1In adéition teachers are unaware of any

L)
s s . - s ‘
existing assessment tools which could be used to measure these higher order
4 4 ’
cognitive objectives in science. The lack of such tools has aroused concern

that if these skills are not measured they are less likely to be taught. Further-

more there is concern that if there is no valid and reliable means to assess
i

s

student growth in science skills it is inordinately difficult for the teacher

to key instruction to the apgropriate level of student developmenf.

Existing Science Assessment Tools
r N

In a review of available commercial measures Wahdstrom et al (1977) conéluded

\ .
that Ministry of Education Science objectives are consistently assessed only
by the Stanford Early Achievement Tests. Examination of these tests reveals
. ‘ o 3
that the items focus on understanding basic science concepts--on knowing the

@

. products of science not, on mastering the processes of science.t Mastery of the

v

requiéi%e skills of scientific inquiry cannot be depérmined from°scores on.the.

<

w

.

Stanford.

4




< ¢
There are other less commonly used instruments that' do focus on science
. Q .

processes but each has significant’ shortcomings, particularly with regard to ’
. . s <

the range of scienceiskills_covered. Hungerford's_tést (Hungexford & Miles,

1969) measures only classification and observation skills. The instrument of
- /
Nelson, Abraham and Reynolds (1969) is limited to observation, inference and

classification. The test of Lodge (1969) focuses only on measuring students'

N

. ) , .
attitudes toward developing proficiency in science processes, not on measuring

3 .
mastery of those processes. Although Tannenbaum's (1968) . Test of Science

Processes does measure a broader range of science skills it too has shortcomings:
H

N

it is heavi;y content laden, it is limited to the secondary school panel,,it
suffers from some serious problems of administration (see Elgood, 1976), and
it has validity problems ﬂLierres and Demers,.1980). Other unpublished
instruments (reviewed by Mayer, 1974) suffer fron similar deficiencies.
Finaily, there is the unpublished grade 8 problem-solving test developed by

‘the OISE Intermediate Evaluation Project. There are only a/few items specific

-

to science and these items\tend to focus on terminal objecéAVes. Consednently,

e

its use as a diagnostic tool for teachers is limited.

Local Need- . ’ ' <

s

The absence of .suitable instruments to measure science jnquiry skills,

.

and the inablllty of teachers to construct their own tests to measure mastery
of 'science skills, has been particularly problematic for the Peterborough

County Board of Education. This Board has developed an extensive set of
skill oriented curriculum guidelines in response to changes in Ministry of

Education prioritjes in science. These documents are not being}used to the

extent or in the manner intended by. the Board. Teachers are selecting from

the guidellnes the content portions and Vlrtually ignoring the skill emphasis.

The reasons for the inapproprlate use of the document are twofold: the ,
’ . . -

student behavioural dimensions of science inquiry skills are ndt delineated
. - 2




by the 1local guidelines nor do.they provide assessment procedures that would
enable teachers o determine if students are learning the -designated skills.

.. —The Board approached the principal investigators in he fall of 1977
with a request for assistance in meeting the assessment deficY

Board's i;ience guideline. With the support of $1700 in small scale OISE

-

funding the principalfinvestigators worked with a team of vice-prfincipals in

the Board to meet the.needs of junior division‘teachers. By adapting procedures

-
-

deveioped by Robinson and others (1976,» 1977), this group identified the

v

skills of scientific inquiry, described the levels of %fudent growth for

each skill, developed a small pool of test items and produced a manual‘for

teachers (appended to this proposal). N N

The Board responded very positively to the products of this effort and

N

requested that the work be extended in the following ways: by disseminating

,ﬁy_____the teacher manual and pool of juniox items, by increasing the pool of junior

<

items, by developing a peol of in£Ermediatg items and by establishing grade

level expectations for each sg%-of items. -Senior administrators identified

\

these tasks as the top priority for Board-OISE cooperation and provided

funding for release time for all Board personnel invited to participate on

the project. The Board views these activities as an effective mechanism to

R ~
increase the use of its science guideline and to meet Ministry expectations for

local science programs. .

»

project Activities ~

e

Three inteératéd sets of activities were planned. The first set involved,

the dissemination of project outputs from the first year. This set of activities

[y
-

provided for ongoing inservice for teachers and school administrators, particularly
* \

for joint problem—éolving sessions with teachers, directed by pringipals with
. . * °

-

the aid of members ofythe.develdpment committee. The data collection was

designed to tie in with the inservice in that it required ‘teachers to respond
9 -

~

7



- that the item measures skill performance &lone. o,

s . ’ ’ ’ 6
- 3 . a , .

to the manual and test items. It also provided an opportunity for extensive
& .

-

_user participation in the revision of the products and in the setting of grade

-

level expectations for students.
The second set of activitief were directed toward the production of test’

items for the intermediate division and the expansion of the existing junior

“

item pool. The first step in this process was.a revision of the skills organizer
. - X

based on the;responses from Science educators external to the projeé}.\~This

revision took the form of revising parficula; growth schemes, especially for

the skill of "judging the ;dequacy of data collecfed",'and devglop&ng\growth

schemes for skills not yet address:3}4"observing felationships in the¥summary
'

data" and."using a data summarizing calculation"). The growth schemes are

°

contained in chapter 3 of this report.

The activity of developing a test blueprint (Hopkiﬁs and Antes, 1978)

which matches skills against content involved a search of the County, guidelines.

for examples of fruitful inquiries which afforded an opportunity for students

(N

. <
was done to increase teacher and student recognition of the substance of the

test items with familiar topics and to, contribute to the ifitegration of the
test items with the Board guideline. The test items themselves do not requigs
. P ' 3 .

knowledge of content: all prerequisite content will be given in the item so

New items were constructed for each skill. The procedures used "involved

<

' s
developing a stimulus from the selected context which }equires the student to
» ., ' c

demonstrate competence’'on a given skill, constructing a series of response
- - < .

Al

options that describe (using the approp;iate growth scheme) how students at

. ? .

each level would behave, obtaining informql”feedbaqk'from a few students using
’ . . ~

w

. -

the test item with and. without response options, and revising the item using

- -

4 .

N ' ' . ’ N

”

*~
—
~
~
-
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to demonstrate the requisite skills.  This matching of skills against content ..
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ST ) — .
student language to increase clarity. ThiS—getrof-events thus involves a

" replication of activities successfully completed by project participants in,

L
-

t@e first year.

The third set of activities involved field trials of new items. Workshops

* * \ N . . R ". « s s
were held for science teachers in the junior and intermediate divisions.

participants at these sessions were introduced to the set of experimental

.

skills fdentified in the project, the skills were. defined and examples of
items were presented. The resulting feedback from teachers and student ¥eactions

to the items were .used to undertake a preliminary revision of the:item pools.

N f

_The item pools are contained in Chapters 4 and 5 of this report.

<
- . - ¢

12

Impact of the Project

The primary 1mpact of the pro;ect will be in the Peterborough County

1, 4 »

Board of Educatlon in classrodms teachlng science. '(The populatlon is .

¢

estimated at’ 330 teachers- and 7 500 studente\at the elementary level and 40

teachers and 800 students in greaes 9 & 10,) The products of the-progect Wlll

give teachers a practical tool titat will provide them with feedback on
student skill development and on the effects of the science program. It will .

¢ ¢ -

also assist the Board with the implementation of its science guideline and

by extension with the implementation of Ministry of Educatidén science objectives.

The secondary impact of the project will be in science classrooms in
other boards, particularly in two boérds that have expressed a desire for a

role in the project. The test items and teacher manual can be—used with little

< .
or no modlflcatlon by other boards faced with the problems outllned in the 4

rationale, . ‘ ) P .
- . , \ .
The tertiafy impact of the project lies in its prpmotion of a genere&}zable

~
~-
. v

approach to curriculum development. The 12-15 members of the working group
A *

are pursuing an appreach to skilT @gvelopment (known as ICPOGMU) which is

-




being applied to a broad range of curricular problems in the Board (and not . o

. i Hd
‘incidentally in other boards across the province). Successful completion of

,the science\projgct in year 16 will increase the. curricular skills of partici—

pants, and dissemination of the péoducts will heighten support within the
. . . ° Y B -

"Board for this approach to curriculum innovation, thereby increasing the

.

. » - . ..
contribution of the Institute to the resolution of practical problems of
d ’ ) o oo . . TN
practitioners,. ’ T .
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" each of these skills, we must do two things. First, we must define as clearly
. . v

*.the question; , .

Ve s

‘\\‘ . cy 3. Domain’'Definitions

-

- ..

. Science is a.method for making'éense<of the world in which we live.

A e »
v - A

Science pro%rams in most schools usually have three sets of objectives: we
. L0 . o vt

want to teach students some basic facts and'eoncepté about the natural world;

we want to dev%lop appropriate etudent atté@u@es xotard the natural world and

its\iﬁ;fstigation; we want to teach students how to dnquire into their envfkpn-.

s v

ment. This manual is concerned with the last of +these objectives. The focus
here 4is on the skills of scientific inquir&, sometimes called the science =

processes jor ‘the skills of experimehtal thinking. - D ‘ ‘

1f we think of what a- scientist does when he is doing an ‘experiment, we

o

would’llkely come ug with a list ldike the follow1ng. _

. the sc1entlst begins by selectlng a questlon that can be answered

AR Y - v
¢ . . -
by doing an experlment, , -

/ »

..he Qevelops a plan for collecting and organizing information abogq

-

’

- - ’ ' _\’
. ‘ 7 - ’ ‘ \
.he makes @ record of'his observations in carrying out the plan, ‘
. . R , . , .
making judgments about the adequacy of the information he is collecting;

.he ’summarizes his data and draws conglusions that answer his

initial quesfion; | : - .
- . . \ —

" ‘ . e
_he extendaFhis conclusions beyond the experiment to the real
world; ‘ . - ' \
d . , LN . . -
) .he reports the results of his experlment to an audlence. ‘

“ gach of the activities represents an important skill area to.be developed
R - . .

“in a science p;ogrém, If we want to measure whether students have mastered -

\

’ .

as we can what.each skill means and provide a descriétién of how someone .who

e
P .

had mastefed‘thé.skill would begéye. ‘Second, we must develop & valid and.
reliable way of testing the skill performance of students.

//’ " ' .1;2 ° : , ) &




hal

-When it comes to defining the sh;lls we usually think in-terms of adu&t

.

perfqrmance. We=5:;e an 1mage in our minds of how we- would act when demon—

strating these "skills.

3 b4

©a student in grade141 grade § or even grade 10.”

1 ®

these skllls is describe science behaviors' that would be approprlate to success-L

5
A

ful students at each grade level.

behavxor that would be approprlate‘to students of different ablllty levels:

&y \-

we want to be able to descrlbe”good expeflmenta} thinking when it appea{s

.the-work ‘of the low and high ability stullents, ‘as well as

the work of the average stueent.
’

N

\

Furthermore, we should try “to describe

!

in-

R

when it appearg- in

P . .
Furthermore, we want to be able to describe

What weé have to do in deﬁinlng

“
.

our goals for students in a way that will help us to improve their performancé.

Not only do we want to be able to say that a given student 1s or is not perform-

ing at the desired level, we also want.to be able to say what the next-step for

< . L ' < v . §§

N . this student is. e . ; ot
S . . ) :

The deflnltlons of science inquiry skllls given in thls manual

.

R 3

are in the

form of growth scgg:es. These growth sthemes prov1de a hlerarchy of behaviors

for each skill; tﬁ@“ﬁblrarchy dhscrlbes the performance of students

»,

levels of sophisticatlon with respect to ach Sklll. Each level in

. Bcheme corre%ponds to an 1ncrease in student competence that can be

EN P

~
.~

“Ls
in reasonable chunks of classroom time, such as a perlod, a weéek or

Expectatlons for students have not been developed Each éklll

- . 3

at VaryIng

But adult performance is not a reallstlc expectatlon for

the'growth

achieved
k3

Y

a unit.

section

has a p&pt show1ng how a sample of students Sscored on the items relevant to

£

the_skill.

-

peachers are 1nvited to set their own’staridards of performance,

basing their expectations on the sciense backgrounds of their.students, the -

a 'Y N l
! ability of their students and the amount of instruction in the ski%}a’éheir

. .
° -
students have received.

o

i,
-

4

~

v
Q-
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e
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“«  wWhen it comés to measuring student performance on these skills there . 3,

» H ; i 2N

M s s ' y © ¢

are severai,options. The growth schemes for each skill can 2ﬁ~used as an ¢
”° . > .

\ .
observation scheme for rating pupil performance. This method requires a great

. f e a

deal of xnterpretatiog on the part of the observer.' A second me%hod which is
° . ‘l ?Al. ‘v_
much less prpblematic is to administer multiple—chOice tést items: this manual

»

gives a bank of itéms for each'skill. A third method is to give students open—
e o ] \,

.ended items; that is to administer.the*items'in this manual without the response
. .

¢
\

and by ‘the choices given in the multiple—cho&ce items as examples of responses

- at each level. of the three methods the’ second is the most practical in the

*

classroop situation because the iteé% have already beenfdevgloped and theré are

.o
lb. *

. '
scores from a sample of studentsg!hat can be used for comparitive purposes.

L3 . ¢ )

o . '

- A few remark's about the items are in order. Each item tests one and only’

.
- '\' .
’

one skill. Each response option in %he item corresponds to one and only one

ievel of the growth scheﬁeﬂ Most of the items offer students a range of

»°
«

)4 ’ ., ' d -
responses that vary in correctness. gThere are a few items that have one correct
! ’ '.,\’ - . '

* . - ) - 1
choice and a series of distractors.xincorrect answers). '
. .

s

. The items»use content related to topics in the Board s science gui&eline
. & .

(which in turn is based on the relevant Ministry guidelines) Therefore there

M 4 . e .

options. The written answers af students can,be analyzed using the growth schemes

-

'may be an 1nc1%nation to use a given item during or following instruction in the °

£

. ¢ topic to which its content refers- This is not inappropriate and students.may,

- ; -

7 indead be more comfortable when the informatio? contained in the introduction -

F ' s
tosthe item task is more or less familiar to them. However, it should be
-~ . ’ ’ > . ‘

rémémbered that each iteiii:sts a skill, it does not and cannot .test the acquisi-

tion of content knowledge .(toncepts, pr1nciples, facts). .

.

.

" . . N '
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o N—— .
Efforts have been made to ensure that all the content information necessary

for completion of an item is provided in the stimulus‘portion (the question part).
P - . - - v l -

Any item may be used when a teacher wishes to know about the student's skill

level; there is no need to wait until the content topic has been covered before

: - ¢ .. ¢ . N
administering it. . - ‘ . k

The item bank which follows contains an organizer that matches skills’

N
'

against core content of the cdunty progkam, a section.on each skill, and a final

-

”

. .Section descxibing how thé items are produced. * Each skill section contains a»
. ., ) L4 - . . e ‘: - - -
~ description (growth scheme) for the skill, a set of test items, an answer sheet
& L]

- for the items and & suymmary of student performance on the items.

' In the description of the skill an example of a fairly typical experiment

\

. “will be used. The diagram shows a drawing of a pendulum. A piece of string

N 4

‘ with a bob on the end of it is suspended from a table and held in place.by a
book.” The swinging string functions as a penaulum. o
' N

v Jrahle edts :

.Y Angle of
Release

-

@ ¢ Bob

¥
2
¥
v
¥
«

The Pendulum ' .

»

v + ’
The key components (variables) are the length of the pendulum arm (i.e.,

- " the length of the string); the mass of the bob (the weight on the end of the arm),

the'angle»of release (i.e., the angle between the table and the arm. at the point-

+

.of- its release), the amount,Bf-forde given the afq when it is released (i.e.,
. 4 o S

the arm can be dropped or pushed)g and the pefipg (i.e., the time required ﬁo .

\ .

. complete one complete swing in,the bob). bTypiéal,exggriments involve the student

‘\} .t ’ . .




trying to determine which of these variables affbct the period. These

' =

experiments .conclude that the period of ’th’e pendulum is positively related

to the length of the arm and is not affected by other variables.



Dimensions - - Categories
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A. Developing A Focus For A Scientific Inquiry ;

‘ ¢

'ngeloping a focus for a scientific inquiry involves the development of
a clearly stated question or hypothesis from a problem situation. Analysis of
questions® that students pose reveals the following dimensions of growth.

©

a) number of variables 0, 1, 2, or more than 2

b) p;ééision of causal
language. .

" noncausal, precausal, ambiguous eausal,’
re . o
causal Or scientific

o

©

’ -
“ phese dimensions can be combimed into the following sequence of growth.
Examples of questions or hypqtheses given at each lerl are from the pendulum
experiment. . :

~

lLevel 1: No variables/noncausal request for identification of object

This type of question involves only a request for defirition of the
object or requires merely a labelling of parts of the equipment. There is
no reference to specific variables and no reference to causes and effects.
Examples of questions at this:%evel for the pendulum experiment include:
“What is it?" or poipting to a part of the pendulum, "What's that?"
! L
Level 2¢ §97variables/ noncausal request for éefinition of function .
“(':: »
L
This type of question is similar to level 1 questions in that it has no

clearly stated variables and does not employ causal, language. But it does ..

invb}ve a searching for some kind of effect or interpretation of movement.
For example, "What's it (thé arm of the pendulum) doing?" "How does it

(the pendulum) work?" -

.
1

Level 3: 'l variable/precausal language .

~

This type of question introduces a variable in a primitive way and begins
to grope toward causal language. For example, "Will it (the bob) go faster?"
wWill it (the bob) go slower?" 1In these examples the primitive variable-is
the ‘speed of- the bob. fhe student has the idea that this primitive variable
can qhépgé in value, but there is no explicit reference to cause and effect.

‘Level 4: 1 variable/ambiguous causal language

v

Ii¥ this type of question an effect is specified as a variable. The cauge
of this effect is unstated and only hinted at. For example, "How can you make
it -(the bob) go faster?", where the. speed of the bob is «the effect and the cause
i5 hinted at or indirectly addressed by the how. ] )



Level 5: 2 variables/explicit causal language
° - -
Questions at this level clearly specify 2 variables. One,vériable
is a potential cause, the.other variable is the potential efféct. However,
the student may focus on a specific change in the causal variable, for example,
"If I make the string (the arm) longer will it make a difference to the amount
of time required to make one complete swing?" "If I increase 'the angle of
release will the time required to make a complete swing be affected?"

level 6: 2 variables/precise scientific statement )
4+ &
Questions at this level differ from Level 5 questions in that the
full range of variation in both the cause and effect. variables is being
considered and more precise "scientific" language is employed. Hence the
styudent.at this ‘level might ask, "Does the length of the arm affect the period?"
or "Does qpe amount of force applied to the bob affect the perijiod.”

. Level' 6a: <

A sllghtlx more advanced student may ask a series of 2 or more Level 6
questions about thd effect of several potential causes of the same gffect, thus,
"12 the period affedted by the length of the arm, or the amount of force applied
to the bob, eflgheﬂ s’ of the bob, or the angle of release?"

Level 7: ﬁore than 2 variables

Questions at this level specify more than 2 variables, but rather than
ask1ng about each potential cause in an.essentlally separate question the student
now links them to show that pOSSlble 1nteract1ng effects are being considered.:

A three variable example is "Does the' effect of force on the period depend on the
length of the arm?" or, restated, "Is the effect of force on the period different
for different arm lengths?" :

Testing: Levels 1 through 6 (but not 6a) are tested in the Junior Division.
Levels 4 through 7 are tested in the Intermediate Division. )



.

B. Developing A Plan For Collecting And Organizing Information

. " ‘ \ )
- Developing a plan for collecting and~organizing information refers to
the mental image of the problem and its solution. Such a mental image includes
.a set of variables,anq a hypothesized relationship. This mental image is
very difficult to cqmmunicate’to another person; hence it is very difficult to
measure. The mental }magg or framework or plan can be represented as a data
.

table, a graph, a set of steps in an experimental procedure or as a‘descripfion

gg how to find out if—an expected relationship does exist. 1In assessing the

® .

adequacy of student frameworks the important ﬁhing is not the form in which it

] . ¢

is expressed but these dimensions:
\

_ Dimensions ‘ Categories
a) number of variables 0, 1, 2) more than 2 '
) & . . . .
’ b) use of control variables . no controls, conditions kept the same,
. . systematically varying a control
\)_ . variable { ’
~ - . . ' . \ = 4

These two dimensions can be combined into the following levels of

.
[ .

growth:

.

-

Levef: 1: No variables

-

Al this level the student is essentially playing yith the equipment.
He is not investigating a specific question but only mdnipulating the equip- -
ment. In the pendulum experiment this might mean swinging the arm of the
- pendulum back and forth simply because ‘this is an obvious thing to do with .
it. The student might unconsciously vary the angle of release or the amount
_of push given to the arm as it is released but he is really not aware that"
any of his actions could be related to the pendulum's period (the length of
time the arm takes to make a complete swing). '

. Levdl 2: Manipulating a vatiable to see what happens )
This too is a pre-experimental stage. The student is not ipvestigating
a clearly defined question or hypothesis. What he does is chapge §omething
to see if anything else is changed. The changes he tries have a purpose but
they are not systematic.’ Each involves a single variable; there is'no plan
to measure a second, dependent, variable (the effect) or any particular idea
of how that effect might manifest itself. In the case of our pendulum example
-3 . the student may decide to try lengthening the string (the.arm of the pen@ulum)

to see what will happen: he has no expectations of the result.:

P -
o

v

: .19

. ¢ .
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Level .3: Manipulating 2 variables with no attempt to keep conditions the same

At this Yevel the student is engaged in a genuine experiment. In the |,
case of the pendulum he might lengthen the string ( the arm of the pendulum)
to see if this will change the amount of time it takes for the bob to'make
one. complete swing (i.e., he is trying to determine if the length of the arm
‘affects the period). At this level theragis no attempt to control other
variables which might affect the result. For example, the‘angie at which the
student releases the arm of the pendulum or the amount of push the student
exerts on the arm when releasing the arm may affect the period of the pendulum,
At this level the student is unaware of the need to control for the possible
L

“«

distortion of his results by these uncontrolled factors. \

Level 4: Manipulating 2 variables while keeping other éariables ‘constant

At this level the student is_aware that therrelationship between two
variables might be influenced by other, factors. He attempts to deal with .
this problem by keeping these other factors constant. For example, a student
at this level trying to find out if the period of the pendulum chaﬁges when
the length of the arm is increaied from 10 cm to 20 cm might make sure that
he releases the arm from the same angle and with tl*€ same amount of push when
the arm is 20 cm long as when the arm is 10 ¢m Iong.

*Level 4a: Manipulating more than 2 variables in pairs

This level is only a slight advance from level 4: it will not be tested
in the items but it is included because it is a useful step in helping students
master level 5. Students at this level handle questions involving more than
2 variables by doirnig a series of 2 variable experiments. In the pendulum
example a student who wanted to find out what would make the arm of the pendulum

: go faster might identify the length of the arm and the weight of the bob as

factors which influence the period. At tHis leveéy the student would test for
the effect of the length of the arm on the period and then separately test for
the effect of the weight of the bob on the period.. He would ‘keep other factors
_(such as the angle of release and the amount of push given on-release) the same

in all cases. . . .

- —

- Level 5: Manipulating 2 variables while systematically varying a third
- ¥ hd
At this le‘g&h::udents are testing for a relationship between two
variables while co q}ling for a third. "The difference between this level
and level 4 is that at level 4 students are controlling variables by keeping
the 'same valye of the control .wariable in all situations. At level 5 students
are controlling variables by finding out if the relationship they are examining |
is maintained in several values of a control variable. For example, a level
5 student. who wanted to find out if the length of the arm affects the period
\Wmight determine the period when the arm is 10 cm, 20 cm and 30 cm ysing a bob . e
“¢that Has a mass of 1 g. He might then repeat the experiment to d@%:rmine if :
the relationkhip between length of the arm and the period remained the same
ggen bobs Pav@ng a mass of 3 g, 5 g and so forth were used. .
Testing:- Levels 1, 2, 3 and 4 are tested in the Junior Division.
Levels 2, 3, 4 and 5 are tested‘in the Intermediate Division.

I -

4 *

' R | 2&) . . , /——\T\\
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“K-third dimension, which has not been included in the growth scheme,

concerns the student's degree of independence in selecting a framework or

plan. At the lowest level, the studeht would be;arle to. follow a piﬁn (experi-

s
i
.3

More scphisticated students

-

mental proéedurel given by a teacher or te‘xtbook.‘r
would be able to participate in.the develdpment of a fr;mework collectively
with the guldance of the ‘teacher. _Much more sophlstlcated students would be
able to develop thelr own framework for an experiment after belng remldd d by

rhe §

With—

~
a ’ ’

a teacher that a plan developed for a previous experlment is relevant.

T

most sophistlcated students would SE able ‘to develop thelr own frameworks

©

out prompting from the teacher.\\Té?s dimension will not be tested 1n the items. .
, * -
It is offered as a way of categorizing student behav;our for purposes of class—‘

) -
\—/
. B
"

room observation.
]

\..,,/

-
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. - C. Judging the Adeguacy of Pata." >y .7 , ’
= .

v

£ .

? ., “ . .

* @ - ' N
After the data from the experiment has been collected there is a ‘crucial -

~

’

set of issues to be addressed. Is tﬁé info;mation of sufffcieni volume, ?

accufac} and refevancg_tg deaf Q;th'the problen? The skiil_of-juagino the ~ .
+ adequacy of the\data fnvol;es answering these questions. There are several

. R ¢ . ‘ ' .
distinct’dimensions to the skill: P : : AR (

a) The data collected must be re}evant to the problem, That is the student
‘must have collected 1nformatlon on the relatlonshlp of the spec1f1c Varlables
° .
in his expefimental plan{ This dimensidn is addressed‘in‘the skii; of fecording ’
data. S . L
. .

-

b) Data about the relationship between one set of wvariables should not be

\

-
-

confounded by d1stortlons that arise by fa111ng~to control for the effects of
A

pther variables that mlght affedt the rélatlonshlp. This d1menslon is addressed

i
3

in the skill of developlng a plan: in that growth scheme dlstinctlons a;e made

between plans that fail to control for 1nterven1ng Varlables (levels l 2 and

3), plans that try to keep other Variah;es constant (level 4{ and plans that

systematlcally control for other.variables’ (level 5).

.

g
1

c) \khe third dimension concernsfmeasurement'error. All 1nformatlon collected
R

e

in an experiment has an error component. What distinguishes students with

-

respect to the skill of judging the adequacy of data is the amount of error
that exists in their data (i.e., the adequaéy of the procedures used to coll}ect
. » . “ b} 4

. ° - \ .

the information) and strategies used to deal with error.

A sample of expefimental ptocedures that students should be able to °

t ’ R
perform has been identified. .Thése include such things as measurement procedures,

-

general control procedures ‘and procedures to follow when unexpected or confllctlng

Ca ] -
results are encountered. A series of test 1tems focusing on the correct

- 4

lperformance of each procedure has been deveioped. No stages gf growth have

" beéh descrihed. : R -




, .
. °
.0

A variety of-strategles could be used by students to deal with residual

. 4 . . -
measurement error. In order of sophistication, these stratggles are: 1gnore

’
J

’

the error (accept thQ data’ uncrltlcally), repeat the experlment several times

.

(i.e. have multlple tr}als of the experimental trcatment), and employ statlstlcal

.
N «

strategies jto measure the error (e.g. compare the amount of variance between

- : - F

“trials to the amount of variance between experimental conditions).
\

No test

items have Been developed to measure these differences in strategy.

N ) -

¢

Aruitoxt provided by Eic:
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D. Recording Informapion .

P a

, The skill of recording information. refers“to the written records a
e . - . < .

\  student makes of.his observations. The tasK for thé student is to organize

— the information collegted so that it is possible to see the relationships

AU ~
-~ among the variabies and answer the égREXimeﬁfal question. .That is, the
, .

- T .
» . ﬁr‘&{{\

i N > &y . N .
student must fill %p the information ¥equir@d.by his plan. Informgation can

-

be recorded in a graph or in a data table. The following are the dimensions

'
. . .
R .
. . . 4 ) -
.

of growth: .
/ . Al [N p . - .-
Dimemsions . : Categorjies '
. ) N N N , ’ .
a) number of variahlés in - 2 variables (level 'S plan) or more than
‘problem : ' 2 variables (level 5 plan) ‘
’ b) use of relevant data correct (all relevant data used) or
- - . ) incorrect (too little data, includes
i . . itrelevant data, focuses on wrong’
’ ( relationship or fails to cross—-classify
. . ) the variablés
__\‘ L} . . . . ,} —
H .

’ These dimensions can be used to describe three levels of growth on

A *

, the skill: - N '

d

Level 1: Student is unable to record data appropriately

The student at this level fails to record data appropriately. As an
example we might'consider a simple experimeht in which a group of students
measured the effect of changing the length of the pendulum arm (from 10 cm
to 20 ém, 30.cm and 40 cm) jon the period of the pendulum (based on 10 complete
swings of the arm). A student who is unable to record the data appropriately

- o,

would make one or more of the following errors: .
a) studeht includes data that is not L:ngtb . PiglOd: ie;son. Ar
. relevant to the problen; in the of Arm ( swings) -Releasing ArT

example opposite the student has 10 cm 10.1 8 Mary

included relevant information .i

(the length of the arm and the 20cem . 19.7 S BilY

period) but has included 30 cm 31.4 s Pom

irrelevant information as iwell ) i

* (the names of the students who 4°.cm 39.6 s . Tom .

released the pendulum arm) \_ :

b) student omits relevant data;j in . Length of Period - .-
4 .the example opposite the student Arm , (10 swings)

did not record Phe data collected - 34 o 10’1 s

when the arm was 30 cm and 40 cm ’ . ]

long - 20 cm 19.7 s

: | 24 o




‘. '
L3

.
. .

‘ B - - ‘ . ‘
¢). student focuses on the wroné Lenqth of Distance Travelled

. relationship; "in the example P hxm ' by the Arm ..
_ opposite the 'student recorded. : . loem . "7 cm
| data reélevant to the length of _— 20 c¢m 14 cm * )
the arm and the distance travelled 30 cm ‘ 21 cm . o
by the arm rather than data on the 40 cm -+ 28 cn
. variables given in the question ~ n
. SN <
d)  student fails to cross-claSsif§’ o ’ Length of Arm .
the data by the variablesf‘injthei’ .. 10 cm\
example opposite’ the student has c 20 om .
proddced 2 separate tables - one . . N }30 cm
for length of sthe arm and one N 40 cm )
for period ef the pendulum; ’
\ because the tables are separate - y Per;od of }eﬁduium‘ -
it is impossible to determine \ (10 .
if one variahle causes changes ~SWlngs)
in the other o : : 10.1-s .
a ) ' , 0 197 s . .
X ' ’ 3l1.4s o
‘ ~ 39.6 s
*e)‘stgaeﬂ; fails to sequence the Length Period .
.-@ata on one of the variables; . of Arm (10 swings) - ‘ A
. (this is rare in an experimental - ~
problem because the order is- 20 cm 19.7 s
N usually given to students): in the 40 cm 39.6 s
i ' example opposite it is difficult 30 cm 31.4 s
to see the relationship because . 10 cm 10.1 s
neither variable is sequenced . .

Level 2: Sstudent records data appropriately in a 2 variable experiment

-

The student at this level avoids all of the errors listed abpve in
level one, Both of'these‘examples for the pendulum experiment are correct. .

k4
.

.. length Reriod - - | e
of Arm (10. swings) : . . ) ) .. ’
T [ 40‘_ . X .
hE 10 Cm ’ 10.1 S ) N ‘ )
' 20cm 19.7 s ——-Rerdad 504 C X
. (10X swings) . . N .
30 cn- 31.4 s - Y < - )
40 cm  39.6's v . . 1
: - : , 101 X . .
- } 0 1 4 4 }
- . b 10 20 30 . 40
. ﬁ L Length of Arm (in cm)_
. o Lo .
r .




A

3
Level 3: Student records {Yata appropriately in an experiment with more than

h ‘ 2 variables . . K3

. The studfent at this level avoids all the errors listed above in level 1.
1 What distinguishes this student from level 2'is that he is able'to record data
" in a more complex problem. The following table and graph a¥e alternative®ways
of recording information in an experimént to £ind out if the affect of the
length of the pendulum arm on the period is influenced by the mass»of the Bob. ~

s

N .
-

Period (10 swings) in seconds® ) L

Length .
Qf Arm 1 g bob 2 g bob 3 gbob . -
& e '
10 cm 11.4 10.1 9.6 L ’
20 cm 20.3 19.7 19.9 . i ’
30 cm . 29.8 -+ 314 30.4 : \_
* 40 cm 40.2 39.6 41.6 ) .
* ; ’ .
- & 0
Period
- . ’
-~ (10 sw:.ngs)so.o__
(in s)
. r
40.0+ . ._..-.._._._..._.f.,...__..._. 40.cm arm f -
.' . L]
30.0+ ¢/ mm—te— - — c— . —-—+ 30 cm arm
20.0+ —_———-—— — = — —* 20 cm arm ]
10.0+4 . ’ —~ 10 cm arm
- A | | ’
vy i | N
. 19 - 29 39 |
Mass of bob (in g) -

. .
.
v ‘ .
o«
. < .
©

Testing: Levels 1l gnd 2 are tested in the Junior Division
Levels 1 dnd 3 are tested in the Intermediate Division ..

et




"Mass of Marble by Marble .
- - » \

will not be able to observe

¥ %

B . . . 9
\ Q . . « )

E. Growth Scheme for Observing Relationships in Data

“ N

' ! «

»

Observing relationships in data in an experimental problem involves the
examjnation of préviously developed ,data tables or graphs to find trends in
the data. The task is to deterfiine whether there are relationships between the
variables in the study. éhis skill is very closely linked to the skill®df -
concluding: ‘it describes thé capacity of the student to process information. ’
It helps diagnose the difficulties of students who are unable to draw appropriate
conclusions. The dimensions of the skill of observing relitionships are: .

. ~

. ‘ ’ 4 .
Dimension Categories of Growth -
a) number of cases used : 'a.limiéed selection or all the cases
; ) . .
b) amount of information about each 1, 2 or 3 variables >
case used ’ . ' . A
i : . eyeball scrutiny or computational
c) sophist%cation of strategy ‘used strategy

= ]

These dimghsions can be combined into a growth scheme which will be described
using an example of data collected in an experiment involving marbles rolling
down a ramp. ‘The first 5 levels refer to a simple experiment in which only 2
variables are involved. The sixth level requires additional data for a more

" complex, problem concerning 3 variables. . 3

Distance Travélled

»

lg 1st trial 12 cm . ‘ ’ —"“-——\;

2nd trial' l4 cm e
3rd trial . 1ll cm

®

2¢g = - 1st trial 17

L0 _a2nd trial 16 . 4 .
o . T3xd trial 19 ' g

39 . ist trial 24
‘ y ‘end trial 22
3rd’trial 23

| ‘ . . o

Level.1: Limited selection of-cases/1 piece of information .

588 888,

3 +

The student at this ‘level tries to observe relationships by considering .
the information’about 2 variables provided'for a single case. For example, the
student might look to see what happened with one of the marbles, for example.,
the 1 g. Even though he has/ information about 3 trials with this marble he,

s(ai)y relationship because he looks at only one mass.”

.

- ’ v

—
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. . 1 .

Level 2: . Limited sclection of 2 extreme cases/2 pieces of information about each

» . . 2
The student at this I%Zél selects the two cases which Liawe the highest

and lowest values on one of the variabkbles in the study. For exanzlce, a student
might pick out the longest distance (24 cm) and the shortest distance (11 cm).
since the longest distance is produced by the biggest marble (3 g) and tHe short-
est distance by the smallest marble (1 g) he might decide there is & relationship
_betweentmass of~the marble and distance travelled. ’

Level 3: Limited selection of a few cases/2 pieces of information chout each
. - ! . -
The student at this level tries to observe relationships by congidering
.the gppropriate information about a few cases arbitrarily chosen. For example, a :
* ‘student might focus on the second trial in each set and ‘try to determine if the
distance travelled increases as the mass of the marble increases. This student
ignores the opher cases in the data table. " S X

. ¢ .
sLevel.d4: All cases/2 picces of informgtion about cach/eyeball scrutiny
. . ,
The student at this level uses all the cases. The cases are, grouped . »
on one variable: the student looks down the column for the other.-variable to
see if the same order or pattern exists. If there is a consistent pattern he is
able to determine if there is a relationship between the two variables. For
example, the student at this level might observe théq the distances travelled tend
to increase between each group. Since the mass of the marble increases between
‘ each group, he might observe th?t there is a relationship between the marble's mass _
/. and distance_travelled.

Pl

N

— .
Level 5: All cases/2 pieces of information about éach/computationai strategy
7 7 B N T
\ The trouble with the level 4 method fofr observing relationships is that

* deviant cases in the pattexit, or weak relationships, make it difficult to observe .
the .appropriate relationships. The student at level 5 calculates dyverages for ecach ¢
—set of cases and then observes if there is a relationship. For example, a student
might calculate that the average distance the marble rolls increases (12.3 cm,
27.3 cm and 23 cm) as the mass of the marble indreases (1 g, 2 g and 3 g). More
sophistieated computational strategies are appropriate for the Senior Divsioén. .
A student at this level might also select median cases. .

«

level 6: 'All cases/3 pieces of information about each/eyeball scrutiny

: . " T?his level requires additional data for the third variable. In the

example provided, the data for each set of three trials has been averaged. .
* Height of Average Distance Rolled .
Ramp . 1 g marble - 2 g marble 3 g marble .
. . * X M
10 cm - ° 20 cm . 40 cm . ° 80 om’ . '
& 15cm 30 cm 60 cm 120 cm :
B .
*20 cm 40 cm- 80 cm, 160 cm

Lo e




* -~
A student at this level might be try:.ng ta find out if Bne varlab}e affects
a second variable while a third variable is- systematically altered. For example,
does the mass of .the marble affect the distance rolled when the helght of the
ramp is varied. A student at this level would examine the data for the first
. yow of the table. He would find that when the ramp is 10 cm high, the distance
rolled increases with the mass of the marble. Then -he would examine the second
row of the table and observe that the distance rolled increases with the mass
of the marble when the ramp is 15 cm. Then he would examine the third row of

the table and observe the same relationship. He would summarize his observations

by saying that the mass of the marble affects the distance rolled when the
.height of the ramp is changed. '

.

a

.Testing: Levels 1, 2, 3, 4 are tested in the Junior D1V1510n. v i
. S Levels 2, 3, 4, 5 are tested in the Intermediate Division. ‘
s Ievel 6 is tested in the Intermedlatq Division. °
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// v F. Drawing Conclusions

" The skill of draving conclusions is extremely close to observing ¥

relationships. Drawing conclusions is the skill of interpreting relationships

and relating that interpretation to the focus or hypothes1s *of the experiment.

»
o

Conclusnons reached apply‘to the experlment only and are therefore stated in

- -
P

the past tense. The major dimensions of the skill are:
0

pimensions ) Categories
_ . . oo LA

(a) number of variables im the relationship 2 or more than 2

(b) direction of relationship BN positive (direct) or
: . negative (indirect)

‘ (c) nature of relationshié - . lineéar o¥ curvilinear

3

(d) size of relationshipl:" ratio or nonratio

- © These dimensions can be comhineg into the following.sequence of growth;

>

Level O0: Identifies incorrect conclusion

The student at this level simply states an incorrect conclusion.
; .

) ’ . . * ° /
The basis for his error ig likely to be uncovered in the previous skill concerfed
!

with the procedure used to pbserve relationships in data. . )

) . L

. Level 1: Discovers two variables were related e ) . )

The'student at this level discovers that two variables were related

4 -

but does not speC1fy the nature of the relationship;. for example, "changing the

-
.
-

gth of the amm affected thé period of ‘the pendulum.” )
LS.

2 . . : -
X,

¢ o

ﬁev81~ Identifies po itive or negative relationship between two vari
« . i * . ] o N
At this level/the student identifles a relationship between two

!

variables ‘and specifies whether the relationship was positive or negative,

L g R
g@ for example, "increasing the length of the arm increased the period of the
4 s A )

. pendulun® or "the perfiod was positively related to the length of the arm."

s,
»
o

o




e

29

level 3: Discovers 3 variables are related (pairs of main effects)

-

’

The student at this level has completed an experiment in which 3
variables are.involved but his conclusions treat the variables in separate
pairs. Forvexample, a student who has done an 7&§eriment'involving plant
grdwth might conclude that the height'df pl;hts wagjgositively\:s}ated to
the amount of §unlig§&'they received an& the height of plants was‘positively

related to the amount of water they received.

Level 4: ‘Discovers 3 variables were related (main effects and interactions)

»

At this level the student has completed an experiment in which 3
or more variables are involvedsand his ‘conclusions concern the interaction of
all 3 variables. For examplé, "the period of the pendulum was poéitiveiy
related to the length'of the arm regardless of the mass of the bob" or

"the effect of increasing the amount of water and the amouynt of sunlight on

the growth of plants was greater than increasing either water or\sunlight alone."
14

o .

Level 5: Discovers non-linear relationships between 2 or more variables

At all previous levels the student was making conclusions about
\

linear .relationships; at this level he discovers non-linear relationships.

404~ 404 ‘
v .
Length,/ 301 ’ L
of Arm, ) Height 30 . P
(in cm) 20T of 20+ .
. , plants
104 (in cm) ;41 . )
. —t 4 4 4 ¢ 5 { \ , . y 4
\ 510 15 20 25 30 - £ 1.0 1.5 2.0 2.5 3.0 3.5
' - period (in sec.) . ' . :
Linear Relationship amount of water (in L)

-

Nonlinear Relationship

»

Noéea. Advanced levels can be identified at each of levels 2, %, 4 and 5; thefi
describe the student who is able to add an additignal piece of ‘ A
in{ormatio; by quantifying the relationships that were found. For

. example, an advanced level 2 student might conqlhqe;’"When the lengﬁh'

'of the arm was doubled the period was also doubled.” :31
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“ence to tHings of interest is, of coqrse, to be able to make such general or

& . o e ' . oo

PR

L4 e

Generalizigg/Extrapolating/Predictinq About Probable Results in New Situations

il

L

This skill involves using the conclusions of an experiment to make'state-

ments about what is expected i events .of a similar naturc, now Or in the

future. Thus a student may use the results of his inquiry to draw conclusions

1}
about not only repetltlons with the same conditions as his experiment, but ’

about conditions in the real world (grandfather clock pendulums, as well as
weighted string pendulums) or°to predlct based on gpe relatlonshlps he has

das scovered the probable outcomes with other values of the factor he has tested
(for exampie, penduium lengths that fall between the lengths he used, or that

are longex or shorter than any he used).R

The point of experimental triaks of Doss1ble factors which make a differ-

]

jnclusive statements or to predict what is likely to happen in future real-

world happenings. Students are encouraged to actively seek contexts in which

their .results apply and to use correctly .the facts of the relationship they

S

have discovered in these new contexts. It is also.important, however, that

they learn to assess whether the same kipd of results are probable, and if sp

4

how probable. as the conditions Of the new context and the values of the factor

"which has been found to make a difference grow less similar to those of" the

’

experiment.

Two, dimensions are involved:

-+

a) Correct Use of Discovered Relarionships

’ _ fthe first 3 categories of this dimension are concerned with two-

variable (the factor making a difference and the factor affected). straight-

1iné (as .the factor making a difference increases or decreases the factor

affected shows réﬁhiar increases or decreases) relationships. (as‘in the
L ot

diagram in Fig. 1) . ’ _ . . N

-31




Pendulum éo i

length in 20

10 1 g

'3
14

0.5 0575 1.60

Period length in seconds.

Fig. 1 )
| The child -who_has moved beyond an inability to generalize at all to the
arliest level recognizes only that the effect should be operating in the

new context (the first factogkis making a difference to the second one);‘later
he can specify the direction of the difference (that increases in one will
increase or decreasevthe qthen)% at the third level he can use the facts of the

experimental outcomes to calculate how much these increases or decreases

should be ’

r

/
The final two categories have to do with more complex relationships.

- The first of these is concerned with relationships that are "curved" rather k
than straight lines (that is, if values of the two factors were plotted on a
graph there would be changes in the direction of the line prqduced. (As for
example, in Fig 2). - With these effects, then, the direction of the effect can

vary wititthe amount-of the factor that makes a difference. At the final

4

Iy 4 n L L Il I : 4 [
10 20 30 40 50 60 80 90 100

N « 4
Amount of Water per day in ml

Fig. 2
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level, students are- learning to deal With effects produced by a complex of
?
two or more interacting factors when generalizing or predicting what happens

in situations beyond that of the experiment’itself.

. . -
b) Assessment of Probabilit ’ ,

This dimension is eflected in the developing ability of a student

to b° critical of potenti ly appropriate new contexts in which to apply his

.

[
S

findings, and to modify: his generalizations or'predictions-accordingly " Thus

the younger stuggnt is apt to feel he has discovered a truth that applies

indiscriminately to all places and at all times.,,With iecreasing maturity
‘ <
and experience he enters a transitional phase where he may doubt the applica—

tioﬁ%of his resﬁlts when the contexts, or‘Ghe values of the.independent variable

’

»
b]

(the factor thatémakes a difference) are very different from those of his

v
-

experiment Finally, he reaches a mature level where he is critical of - each

new context and actively assesses ea¢h in terms of the probability that a

1

discovered relatignship will hold.\ The difference'in this student is that‘now
Y ? b E

. ‘ " ,
he searches for “factors in the new context thatecould alter the ‘results., When-~

. .
doing this he Will conSider both the conditions (same as the experiment,

. -

different but so similar they may be placed in the same class,and different .

because of the presence of other factors which place class membership in

question) and the values of the independent variable, (which may be the same

[

as those tested, different but within~the range tested, or either a small or
+ .
large amgent greater or lesser than ‘any of the valﬁes about which information

has heen discovered). s . ' /
These two considerations may be placed together to form the follOWing
- R * A
table: A
¢ ¢ ’
» - 4 -
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2 : S ' A
. .
o°" ) ! * 4
L3 ;-.

Values Of The Independent Variable ol B
b \ v .
. &
Larger or Smaller Than
§ Tested Values

Same as Within the - ,By'a small By a large

Conditions | tested values tested range amount ’ amount
Same as S ’ )

riment 1 g 2 b 2 2o0or 3
Real-world , . . ' e
but same 2 o 2 .o 2 : 3o0or 4 [N
class ‘. . .
Diffeggnt‘ ’ 3 : ’
class * . o . .
(other ~ 3or4 + 3or. 4 3 or 4 3or 4
factors . : . : . ' .‘
present) B ’ ’

. (8 ‘ >
. t

Obviously the pfbbability that the relationship holds will decline as

one proceeds from the upper left-hand cell, thch describes an exact repetition

, 3

of the experiment, to the lower right—hand cell which describes a situation with
v he .
¢ « T L
both similarities and differences,in the condition® and with values of the
~ -

independent vafiaﬁle wﬁich_differigreatly from those for which information exists.

s

The numbers in the cells are attempts to categorize (fairly roughly)&&he prob-
- K * ‘ . *
ability of predictions based &n the discovered relationship, given the situations

¢described by each cell, as follows;

1 = almost certainly.trﬁe o )
2 = probably trdg , .

3= may or may not be true ' /

4 = unlikely ;9 be true‘ . //;5

o
-

. ) K .
Thus in the upper: left-hand éell the only differences’ one %ould expect -

~

" would be-due to small erfors in measurement. Contifuing through the cells of

. . ‘. @ ‘
‘ ¢he table, repetition of the expeximent (k.g. uses weighted strings for

Q

- * s - * E—

pendulums) or essentially of ghe'same class (e.g. a grandfather clock), it is

°

probable the~relationship would ‘bé .unaltered. ' However, if the values of the

independent variable differ, especially by a large amount (e.g. a pendulum
¢ ~ 1] &

several metres in length when the longest one tested is.40 cm) the probability

2

iy
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would be assessed as somewhat reduced by someone who has no other-information

about pendulums. When there are néw factors in the conditions ({e.g. the grahq— .
father clock.sits on a tilted table or floor) predictiqns would be "may or"may
not be true" or are "unlikely to be true" depending on what isnknown about the.
probable effect these other factors wouldrhaye.

The two dimensions, "correct use of the relatidnship", and "assessment

of probability" may then be summarized as follows: .
’ , R

Dimensions . Categories .

a) Correct use of relationship _ Effect with no direction or amount;

.positive or negative effect with no ’
amount; positive or negative effect
with amount; effects that vary in -
direction with amount; complex effects

.

b) Assessment of probability ’ No differences among situations;
. extreme differences assessed; all new
» .- - situations assessed

v - ~

These dimensions can be combined into the following levels:

Level O: No new Situations -identified . : .

Level 1: *Equally probable effect expected in all situations

The student at this level is aware, for example, that the length of

Y

the arm affects the period but is unable to predict the specific effect, in’
AY -

a new context such as @ real grandfatﬁer clock, of lengthening or shortening

4 .~ .

the arm. Further, he would ascribe the effect to any swinging arm, whatever
- -

the circumstances. '

Level 2: Correct direction of effect expected with equal probability in all
but very obviously different situations

-

At this level the student is able to correctly predict the direction’ of
the effect in other situations. When applying the results of the pendulum
experiment to grandfather clocks, for example, the student would realize that -

lengthening the arm will lengthen (not shorten) the perioé. He can also
z 5 -

td
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N

T correctly apply the direction of a negative relationship)‘s On his own, how-:

\ ) :
ever, th2 student does not differentiate amony most situations. expecting the
. IR '." R

relationship to exist with equal probability in all but* very different

» . . = .8
circumstances (such as, perhaps, a grandfather clock on'a’ tilted or uneven
. . “' . ‘J
floor). ‘ .

’

level 3: Correct direction and amount of effect expected w1th-equa1 probabllitz
in all but very different situations -//

At this level the student can use the data of the experiment to correctly

determine the size of the expected effect, as well as its direction. He still,

—_however, fully expects the relationship to hold for all but very different

circumstances. . .

- a

Level 4: Correct direction and amount of varying effects expected with differing
. probabilities depending oncircumstances

-

The studént at this level can correctly apply more complex relationships

3

\‘ where the amount and djrection of the effect can vary depending on the strength
of the factor which profuces it (as, for examplét in the relatlonships of water

s+ or fertilizer to plant giQwth). , .

v

The big difference in

P,

tudents at this level, however, is their awareness
of the variations in prébabiljty that the same result will be found in new

‘contexts. Such students take
¢ ) «

into account, ds was described, above, both the

Y

conditions ‘is the new context § member of’the class of condigtions to which

R ¢

‘the experimental conditions belong or are there new variables present which

-

.

‘affect its class member'ship) and the values of the variable about which the =

prediction is made. . C . .

Level 5: Correct direction and amount of complpx, 2 or'ﬁgre variable effects
expected with differing probabilities depending on circumstances.

.
e

’ ~

. This level describes thq'inhividual who can deal with effects that are
»

-

5

determined by intefactiqg factors when assessing how his results apply beyond
» .

the experiment in which thef were discovered. Thigs student also assesses the
) co N [ . -

4 -
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-

effect’ of -differing circumstances and modifies aqcoréingly his estimate of

the probability that the relationship will hold. S T -
' ) 3 - N ' -
Pesting - ‘ ,

Although the 2 dimension$ have been combined when describing levels
. s " \

they are tested separately. !
For dimension (a) - Separate /items with sub-items each containing a correct
+ response and a set of distractors are provided for each
of levels’'2 (junior), and 3 (1ntermed1ate) (levels 4 and
5 are not tested). Students who fail lewel 2 are assumed
to be at level 1 or lower. Students who fail level 3
should be tested with the next lower level. <Students who
e ‘ pass-level 3ﬂare assumed to be at least at this level.
: B S
‘FPor dimension (b) - _Students who 'pass the items prOV1ded for this dimension .
‘are assumed to be at leagt at level 4 of the growth scheme
with respect to this dimension. , Stddents who fail are
assumed to be below level 4 on -this dimension. This
dlmenslon is_tested ip the intermediate division.

~ .

37
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,' 4. Junior Division Item Pool . -

-
P—

The items havg been grouped in terms of skill, using the same sequence

. : ¢
that was followed for the presentation of(the domain definitions (growth

- Y

schemes) . S~

In each case a marking sheet preéédes the items.

&
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. Item , -

1l..Ramp o,

2. Sound
3. ﬁicycle .
\&. Shadows (a) -
_. 5. Shadows (b)

. - .

. 6. Magnets (a)

4
7. Maén%ts;{b) .

- ¢

S
. ~' 8. Solutions

: 9. Plant Require-
ments ~ Fertilizer

N .
BN -

. 102 Pendulum

R .
. 11. wWater and Hedﬁgé:
i . 1,
) * ’
<
¢ .
© ‘I
Y
O )
v ! .

A. QUESTIONING + Junior

Answer. Sheet o

v

Tevel 1 . Level-2 Level 3 Level 4
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Mary built a ramp using

marbles down the ramp onto the floor.. Mary had.seﬁerql-marbles o

"\ 40

Junior Item
NN

< o

a board and some books. She wanted to use it to roll

f different

S.ize. \~ . - . &
<
— w, . Floor

-

. 5

(a) How can I make the

-

2

o .

TN

.
-

‘

across the flpor?

(£) Would the marble x

' eircle the

(b) What will the marbledo?
"(¢) What is the name of this equipment?®

(d) Does the size of .the marble affect the distance it will travel

te)* Can‘<lx’make the marxble roll furt
- 7 . . . -

Distance Travelled By Marble —j

‘ pirections: Suppose Mary wanted to experimént with her equipment.’
Which would be the best question she could ask?

letter of your choice. i

marble roll further?

e N .
. ’ . .

*

T

’

her?

a

%

oll further if it was‘bigge}.'? .
. . ¥ .

’

-
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’ ~ Questioning

-

2. Sound /

[

S (ﬁ;ere is a glass’ jar with some water in it.
glass rod if makes a sound.'

. Directions:

(a) What should I do to get different sounds?

v

~ -

\- .i—‘/,

-

Suppose you wanted to experiment with this
Which would be the best -question to ask?

Circle the letter of your choice.

e (b) Which musical note is the souqd?:'

.

i

\
’

;ound it makes? \ . .

1 N oo

‘ T

(@) Wwhat can I do with the bottle and rod?'

If you strike the jar with a ) §

-

equipment.

\¥ . .
(c) Does the height of water in the jar, affect the pitch of the

|
|
|

(e) If I put more water in the'jar can I get a different sound?

N .

1

~.

4
.

(f) Can I ‘get different-sounds with the bottle and rod? -

l
r

t
t
i
¢
.
!
'
|
|
!
!

.41

Juniog Item

e

4
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; J Junior Item

' Questioning . i ;

3. Bicycle ] .

. s . 5 ' . . .
John was visiting his uncle. There was a unicycle wheel like the one in the
picture stored Fn the garage. He got it out to look at it. .

Uni#;cle‘

. W?fel
, i

/
/
/

S
/
o ,
. pirections: Suppose John wanted to experiment with the wheel. °
Which would be the best question he could ask? .
a ‘_/ . . Circle the letter of your choice. .
11 hold?

(a) / Does the nuﬁber ofi spokes in the wheel affect the weight it wi

s .
. .

had L]

- ) (%) Can just little people rf&e&:f the wheel? :
: // ‘ A ‘ .
{d) Wwhat.can you do with this strange wheel?.

r
-

o £

[, (b)’ What kind of thing can that be?
!

»

1+ ‘ { } I3
; (e). If you put in more spokes’ will it hold more weight?

« &

-,fz? (£f) How can you.make the wheel hold heavy people?,
S . ) .
A .

s
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_ Questioning | K ’ . Junior Iteml

4. Shadows (a) - -

Carole takes her pup, Kelly, for ‘a walk at night. she carries a flashlight.
Sometimes, they 'walk towvards a yard with a high wall around it. When the pup
sees his large shadow ahead of him on the wall he gets frightened and turns
back. So far Carole has not made him go any closer to the wall.

' J
screen
and _
shadow
'Supgose~Carole had a flashlight, a screen and a toy dog.-
1f she wanted to do an experiment which would be the best o
question for her to ask? . \ \ .
circle the letter of your choice. - _ 1.,~
l‘ ‘ N L4 3
- (a) _What is a shadow? . o
. * R , - ’ ~
(b) Can I make a shadoy smaller?
\ : . -
(c) If I move the dog cloker to the screen will the shadow det smaller?
(@) what does a shadow do? t .
‘.. ’ "4 . . ‘-
(e) Does the distance of the dog from the screen affect the size of the.
+ r ghadow? . ’ ‘ :
- (£)" Howcan I make the shadow smaller? ‘
v
. .
" ‘ ‘ "o
‘ ; 45 D
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Junior Item

‘ Questioning ' S, , .
) 5. Shadows (b) - R
' T : |
. ) . - , . .
< : ~ ' ‘ ¢ 1
Heather watches her shadow when she 'walks home at night from her friend's |, - o, |

house. It 'changes' as slie.gets closer to the. light on th_e corner. When
she walks away from the light it changes again. Heather is puzi?_ed*.

/ ‘ligltlt * . . ' ) .
/ ) .
./ '
A
. /

/ ' |
< e / i |
ye LI
/7 “"

! shadow
} a T s « e .

Directions: Suppose Heather put”a light on a stick in a dark room.
* Suppose she used a paper doll to be herself.. If she’ did
.~ an experiment, which is the best gquestion for her to ask?

circle the lettér of your choice.

N
(a) What does a shadow do? - \ < - ;
. % . . .
(b). I wonder what-a shadow is? ~ ’ )
(c) Can the léngth of the shadow change? , ~ ; k
. . ' . ,
g
°  (d) . Does the distance of the doll from the light affect the N
length of the sl'}'adow? .
~ . . o . -
. } ‘ .
: (e) If I move the dolle clo\ser to the light will the shadow
¢ - get sBorter? i° o ’ % . N
. " ". N ] Q .
< (£f) BHow can I make the' length of ‘the shadow change? . \ s ’
S B ~ i L. i

I
. . . o ~
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guestioning : ' ) . . Junior Item

—

6. Magnets (a)

Gexry has some baf!\magnets of different sizes. ﬁ}lso g pleces O
m -

of.steel of different masses. He is lifting the mapgses w1th the magnets.
HlS; friend Steve wonders what he is try:n.ng to do.
: t

== ()OO0
rosnets ,F f | Masses
o ,” O00"

pirections: Suppose Gerry said he would try and answer a question for
) Steve by doing an experiment. Which questlon do you thlnk
would be best for Steve to ask?

) ' . Circle the letter of your choice. -
' 1 :
' (@) Will the little magnet ‘attract the masses? S
* : . - . -
(b) 1Is the size éf the magnet related to Mf the
object it w:n.ll attract? . / .

< U ' v : N -
(¢) Da you reed a larger magnet toattract the largeg masses? )

e .
. e . . [% ) K

(@) what do you call yéqr equipmen{:? . \

(e) What are you doing with your equipment?

«
.

(f) #How do you attract the largest mass?

i * ) .
. S
! o, .
. . .
v
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Questioning . ' Junior-Itém
. ¥
7. Magnets (b) . .
{
Andx's teacher .made an electroﬁagnet by wrapping a wire around a nail.
.Po power the magnet, she attached both ends of the wire to a battery.
She could add another battery to the circuit each time she wanted to
increase the power oﬁ ;he nagnet. -She also had a number of steel masses. .
+f] =0 ‘40 -N + -
A} . - Q‘
. ‘nail
~ &
more batteries battery \ wire ) .
. electromagnet
. , masses
Directions: Suppose the teacher said she-would try to answer a question )
. for the class by doing an_experiment. ‘Which one do you think
‘ is best? :
- * circle the letter of your choice.
‘ . +
(a) How do you make the magnet pick up more mass? - .
? . t Y
(b) Can the electromagnet pick up all the masses? / . _
. . b . . N
(c) Does-the amount of power in the circuit affect the mass the .

 magnet can pick up?

. -

(@) What can you do with an electromagnet? . ) )
. . ‘ . . .. X . . <
“ v . - ~ .

.{(e) What is an electromagnet? - o
- ' o

“ - .
. R R

(£) Will the magnet pick up more mass if you add a battery
to the circuit? ) '
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Questioning . W ' Junior Ttem

.

8. Solutions

s
L
"|

Tim's teacher had a Jar with water in it. 'She kept adding salt to the water
and stirring it until it dissolved. After a while no more salt would dlssolve.
It settled on the bottom of the Jar. '

She also’had a stand that would hold the water jar and a candle that would -
fit under it. - - .

Sar of Water -

2

Suppose the teacher asked the class if they had questions .
" that could be answered by doing an experiment. Which is
the best question for Tim to ask?

Circle the letter of your epeice.

7] -

(a) If you warm the water will more)sélt dissolve in it?

(b) What can you do-with the ealty water?

(c) ;kuyyou make more salt dissolve in the water?

L}
.
*

(d) Does the temperature of the water affect the amount of water
that will dissolve in i€? ' ~,

.

(e) How can you make more salt dissolve in the watex?

({f) Do yoﬁ call the liquid in the jar a salt 'solution?

.
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. Questioning ] ' ﬁ ’ Junior Item
LI : T ‘ e e
; . ) .
. 9. Plant Requirements - . .
Pertilizer - ‘ . L

x -
PN
-
3

Andy wanted to grow sgme tomatoes. He decided to start them indoors in
‘a pot. He was told he should add fertilizer to the-pot. .

. . " N
- - A - : - . .
, :

.Directions: Andy wondered about fertilizer.. If Andy wanted to do an
" . experiment, which would be the’ Jpest question for Andy to

. ) ask? ‘e, .
N . s } T y
. i - . ’ * ?

Circle the letter of<your choice.. -

4
«

(2) What is fertilizex? < : .

.(b) Can the plants grow faster?’ . ' - g

’ * N -

. -
49 (ﬂé), What is the,fertilizer supposed to do? : . ¢
L4
s . :;i :\ ’ - N . :
\ . g\_:g i ¥, . Y r .
(@) Wwill theé%lants gnow faster ifeI give them fertilizer? >
" SRR SN 9 et ’
*(e) How does the ameunt&of fertilizer affect the growth of the plants°
» 2 z\'c ’5 . t N -
A % . > e . .
(f) How can we make the pl nts -grow faster? \ - . 3
, i :{-" . %"1 '
[ » % .
. <
° % f )
B v %) . .‘. ga
" 1 L %
- y. o
1 - )_: Ed
é“"‘" i ) L4 @ i Ad
i3 )-e , *
. ° ‘
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10. Pendulum o

S

Bill noticed the grandfather clock in the hall wasn't keeping good” time.
It was always slow. He wound it‘up but it still didn't keep good, time.
His dad told him the pendulum must be off. .
- ) . ~
_ Bill tHought of a lot of questions. If he wanted to do an
exppxﬁnt, which is the best question for him to ask?

Directions:

Gixcle-the letter of your choice.

I

(a) Why does the élock need a pendulum?
) , . A
(b) What is a pendulum?
“ ’ ‘
(c) Can the pendulum be made to go fastexr?
(d) will the pendulum go faster if I move the weight up and make ,
the arm shorter? . ) . o .
(e) What can I do to the, pendulum to,make it speed up? . ) ’
» . 3
(£) Will moving the' weight up or down the aggkaffect how fast
or slow the clock runs? ' ST, .
- i
« L4 ’
- 3
“» .
i,a -
‘ -
.
\ .
» »
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e 4 . .
j} 11.. Water and Heat i "
'
-w . N . ' . . LJ
Gary was at the YMCA on Saturday. After a swim, he decided to go to the
— sauna. He had never been in a sauna. A man poured some water on some

Yocks at one end of the sauna room and the room got all steamy.

. < )
Directiong: Gary wanted to understand what had happened. If he wanted

to do an experiment, which is the best question £ him to
ask? ' "

. Circle the letter of your choice. -

—+——— (a) Can I make more steam? ’ . .

N (b) Does the temperature of the rocks affect how much steam I get?

0 Al " .
-~ T . . -

x ) ]
(c) What is a sauna ,bath? [

N ’ )’ ‘ - . g‘ —\ -
y " (@) If I make the rocks hotter will I get\hofe steam?
A ~ ’} A Lo /_3‘

=~. (e) What do I do to make more steam?

(f) wWhat does the water on the rocks do?

r

-

. s

v
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1. Reflection , /- a . c P
2. Solutions . c b d
. ¢
3. Conducting Sound ' b d c
. - ; o
4. Shadows d b’ a
5. Animal Coverings - feathers b c a
} - 6. Pitch of Sound /7 c a b
7. pPlant Requirements " a d c
- e ’ 3
8. Mass and Weight ’ _ c a .oar
¢ @, Bicycle (a) b d a
N . .
: 10. Bicycle (b) . U c . b
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\ .
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Developing A Plan Junior Item

1. Refleétion ) oL k\\

-
»
A

v Molly was sleeping outdoors on a éamping trip with her friends. Just before
she went to sleep the moon came up. She could see their knapsacks in a row ¢
nearby. . One or two seemed much clearer ‘than the others. She even thought
B she could see the grass in front of them more clearly. . . -
Back at school she asked her teacher about this. He told her to get four - -
_ sheets of "paper, one white, one orange, one green and one black. He told t
her to get also a,small candle in a holder. ( ‘
> [ ' [
. Directions: Here are some ‘ideas .gbout what Molly could do with this
equipment. Which one do youTthink is best?

~

Circle theg letter of your choice.

°

.t (a) Cut the sheets of paper into small squares., Glue all the little squares

* to a large sheet. Mix up the light and dagrR colours to make a pattern. . 5&
Hang the large sheet on the wall. Light the\candle and turn out all the

. other lighgs. See if the pattern looks nice in the dim light. Make
another one to see if you’like it better. .

4 (b) .Tape one of the sheets of paper to a wall in a large room. Put a little
table beside the wall under the paper. Put some things on the table.
Light the candle. Put it on.a table in the middle of the room. Then .
turn out the lights. See how clearly you can see the table and the .things
on it. Repeat with each of the other sheets of paper. See if there are
any differences in what you can see. o

. -4 »

LI | . o — ‘e
(c) Hang'the 4 sheetsigf paper in a row on a wall in a 4darge room. Light the .
candle and turn out all the other lights. . Hold the candle in your hand. I~
- .Look very carefully at each sheet of paper one at a time. Move the candle

£ up and down, and back an -forth. See if you -can notice anything about_ the -
oo * different papers. See i you can notice’ anything near the papers. Tell’
-, ~ your  teachex everything you saw. .

! (@) Put the candle on a table in the middleée of the room. Put a ball .on.a table,
; ) . against a wall. pile a few hooks in front of thbe ball to shade it from
- . light from the candle itself. Tape each sheet of paper, one at a time, in
the same place on the wall above. Light the candle. With each sheet, '
. turn out the other lights. Stand to one sidealin the same place and see
- &if you can see the ball better with one paper or another. .

L. . . N
= \\/ - . Q
“ . - o




(a)

(b)

Developing A Plan

i ?. Solutions

fy '
° y . > . *
. , - N .

) Dave. and his -brother emptieh'the salt shaker in a glass of water one day.
© They stirred it, but a lot of the-salt wouldn't dissolve. :
the bottom of the glass.

~ out to play.
on the glass.
.pave wanted to learn more.

It settled on

They left the glass on the windowsill and went \

When they came back:'the sun was shining through the window ° °,
They stirred it again and now all the salt, dissolved.

His mother gave him some empty jam.jars and a -

box of salt. -
Directions: Here are some jdeas about what pave‘might do with this
' . equipment. .Which one do you think is best? " . .
Circle the. letter of your choice. N L
. .

] RN , .

.

-
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Junior Item

Put equal amounts of water in each jar. Each jar has a dfﬁferent tempera- -

ture. Measurer the temperature of the first\jar. Add 5 mL of salt and

stir it. Then add another 5 mL and stir. Keep doing this until no more
salt will dissolve. - Then do just the same things with the other jars.
See in which temperature the most salt dissolves. .

AR

Fill each jar with water from the tap. Sometimes us e cold watexr tap.
Sometimes use the hot water tap. Sqmetimes mix hot and cold water. Take
the t¥eémperature of the water in each jar if you want. Slowly pour salt

into each jar. Stir it as you pour it. Watch carefully to see what happens

as¢you pour and stir. . '

-

Fill all the jam jars with water from the tap. Méybe you could use one
jar to catch the water and pour from it into the pther jars. Be careful
not to spill watet on the floor. Pour some salt into the jars. Stir
them or. shake them. Do this carefully. Taste.the water in each jar.
Keep adding more salt until it's all gone. : o e " -
Fill some jars-with water from‘theigold water tap. Fill some from the
hot water tap” Fill some with half hot, half cold water. Take the -
temperature of ehgptjqriﬁf-you-like. Then put' some .salt, a little bit
at a time, in eac jar. Stir-each time you do this. See how many times
you canm add salt to each jar. See which one tastes saltiest.

¢

»
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Junior Item -

When Sandy was swimming underwater one day at the lake she heard a motor '
boat. .
air, water or solids. One day she got into the ‘bathtub to find out more. She
-had a -tuning fork to make a-sound and she asked her sister to help her.

Directions: Here are some idéas about what Sandy could do.

*
.

«

4

“

¢

It sounded different than from shore. She wondered about sound through

- 4

[ Which one is best? o

Circle the letler of \your choice. S ‘
‘- - . T .

Get in.the bathtub. Get her sister.to practice using the same force each -
time she .strikes the fork. /Get her to strike’the fork in the air, or
under--the water, or along the side-of the tub, or along the wall.’ Listef
sitting up in the tub, or lying underwater, or with her ear against the
side of the tub or the wall, wherever her sister strikes the fork. See -
if the sounds are different. Make-sure her 51ster uses a ruler.so the
fork is always, the same distance from Sandy' s ear. ‘

) Get in the bathtub with her. 'sister. Put the tuning fork in their little

brother's toy rubber boat. Bang-the tunlng fork whl%e .they push the boat

back and forth in ﬁ‘e water. Maybe the boat will sink: If it does the y

'tunlng fork will hit the bottom of the tub. Put her ear down in the water
very qulckly so she hears the sound coming through the water. ! A N

" ,

Get in the bathtub. Get her sister to strike the tuning fork with a spoon.
Get her to do this several times. Listen first sitting up in the tub.

Then listen with her head underwater. Then listen with her ear against
the side of the metal tub. ‘Then listen with her -ear agdinst the wall.

Do this many times to be sure she’s done it right. Listen carefully each

“time and see if the sound is different, . 1 .

- ")
Get in the bathtub Get he_ sister to” stana different places in the bath-
room. Get her to strike the tunlng fork with a spoon. Sometlmes put her
head underwdter and listén to see ‘'what happens. Get her 51ster to take.
a turn in the bathtub.. Strike the tuning fork and let her sister listen.

Y to think of dlfferent thlngs to do to see what happens. Ol

A

B

54
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,Christine walked home one night from her friend's house. There was a street-

T . \ ' . * '\_gs

~ . N »

Developing A Blan N - \T\ - toe Junior Item

* e
4. Shadows - - ) “ , © '
\ ® -

p

light on the corner. 'As she got closer her shadow seemed to ¢change. It changed - -~
again when she passed the light and ‘moved further away from it: She wanted to
Yearn more about this. .. - . -

i . .
. 3

This-is the equipment she t,up in a dark room. .

. o . flashlight tied to metrestick

14 K
N o < T~ metrestlck stuck in sand tj hold -
' e =74 it up
) = suy RASNN
. Y .
Z (R -
= SR ‘ 1
R~ RN ¥
e THG WY
cm 1
/ JE I El? Jhoex
’ /NL— el S
. ‘a = ¢ﬁshadow -
<@ N ' . 'g .
N~ . sandbox j

Difecéions: Here are some ideas for, what Christine mlght do wlth her equlpment.
Which one do you thlnk is best‘> .

) ¢ ¢

.
#

circle the lettdr of your choice.

.
e
by -

“(a) Stick the little xuler in the sand. Measure how far away from the metre-
stick it is. Also measure how long it's shadow is. Then move the little
ruler farther away from the metréstick « Measure how far away it is this

' time. Measure how long the shadow is ndw. Do this many timés unt11 she's

'sure she's.doing it r1ght. E B, .,
¢

(b) . Preténd the 1itfle ruler 1s herself walklng home at night. Make it move
slowly towards: the light or away from the light. Ot make it move quickly
if she’ wants., Or-do anything else she ,wants. -Pay attentiqQn very carefully.,
“Watch ‘to se happens to the shadow from the, little ruler on the surface

of the sand.” ™« W~ ) —_— . _
) . X ‘ . s

(c) Make the sand very level. Draw a stralght line in the sand across the sand-
box. Place the metrestick in the sand on khis line. Start1ng 5 cm from-the.
big ruler on the 1dhe ana moV1pg 5 ¢m away each’ time, push the, little ruler
2 cm into the sand. Go both directions. Measure the shadow each time and a

+ compare the lengths. Stop if the shadow goes beyond the edge of the box. ’ )

0 N

(d) Pretend the little ruler 4is herself walking home at night. Make it run

§ ; fast. Make it walk slowly.' Make it hop and sklp. Make it go around and

around the streétlight (the big ruler). Get her friends to get llttle
. rulers too. JPretend their shadows are trylng to catch each other.



“(a) pPick out two groups of feathers. Make the feathers in one group plain

56

Developing a Plan . . ' Junior Item
5. BAnimal Coverings - Feathers . = )
- ' ' : . , L

"Bill went bird watching in the woods with his grandfather. Sometimes‘he could

see a bird easily. Other times he had trouble seeing one even when his grand-

father pointed it out. He wondered about this. /

* ’

/
The next time thev went to the woods they took a box full of different kinds of
bird feathers with them. = . -

-
.

Directions: Here are some ideas about what Bill might do,with the feath¢rs.
Which one do you think is best?

A

Circle the letter of your choice.”

.

[

colors and the feathers in the other group have stripes of different colors.
Find some placgs in tife woods where the sun comes through the trees in '
light and dark patches on the ground. Mix up the feathers. Toss them all
on the ground in one of those places. See which ones are easiest to pick
out.

: l

\ s

(b) Pick out all the feathers he likes best. Tie a shoelace around his head.

St%ck some of the feathers in it.’ Hide from his grandfather among.the
trees. Hide among the rocks. See if his grandfather can spot him. If he
wants, change the feathers and Yry again.. II his grandfather can't spot
him he wins the game. . '

.

.o -

(c) Take some feathers.and hold them up one at a time against a rock. Take '
some and hold them against a tree trunk. Hold some in front of some leafy
branches, or between his eyes and a lake. Do it carefully sevecal times.
Try and find other places to hold the feathers: Pay attention to what

_ happens and make notes. ‘

3 ~ -

| .(di . Choose some plain feathers,and some striped feathers. Find a place where

the sun is patchy on the ground. Get his grandfather to put them down one
at a time, in,mixed up order, in different spots with the same amount of
'light and shade._ 'Don't look untJ_l he gsays "Ready". Semg_w many seconds
‘ it takes to spot each one. Stop 1f the sun goes behlnd a cloud and wa1t
until ¢he light gets bright .again. .
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6.

s Paul

Pitch of Sound e ' , .

4
. " - N .
. . .

1istened to his father play a guitar. When his father plucked a string the

sound was different if the fingers of his other hand pressed on the string close
by or’out towards the end of the guitar's neck. Paul wanted to learn more about
. this. i

B

He and his father got a board- and fastened a guitar string to it by nailing two
little strips of wood across the string. He had another little strip of wood he
could use for what guitar players call a "moveable bridge" if he wanted.”

: loose strip

of wood

v L4 -

.
3

’

‘ L fixed strips

* o }

guitar string
(vibrates-when plucked)

K'
- v >

T

Directions: Here are some ideas about what Paul might do with his equipment.

-
« - (a)

Which one do you think is best? - . .

>

Circle the lettex of your choice.
4 4

Pput his other little strip of wood across thé,string. Don't nail it down. -
Move it back and forth on the string while he plucks it. See ifthe strip
of wood holds the string like his father's big fingers did. Watch the string

_vibrate (jiggle). See if anything else happens while he's doing that.

{b)

(c)

(a)

-

Watch and listep carefully so he can learn something. . N
Hold the other strip of wood across the striné Close to one of ‘the pieces

he nailed down. Pluck the string with a finger on his other hand. Watch

the string vibrate (jiggle) and listen to the sound. Then move the loose .
strip a little further away, pluck the string again and listen for any chaenge.
Do this all across the string, moving the piece of wood each time. At the
last the piece of string that vibrates. as he plucks it will be’ very short.

’ -

He has made himself a little musical instrument. Take turns with his friends
plucking the string with their fingers. Watch the string vibrate (jiggle) and
listen to the sound it makes. Hold the other little strip of wood across the

57

-~

string too if they want. Sing while they are doing it. Make up different songs.

¢ .
Attach a weight to the long loose end of thé string. Let it hang over the
edge of the board to keep the string tight(at all times. Hold the'1005e,§trip
of .wood across the string ‘4 cm from one of\the pieces he nailed down. Pluck

"the string and listen. Do this all across he board, moving the loose strip
‘4 cm each time. Pluck the same way each time: Listen carefully for any changes

in the sound as the piece of string that can vibrate (jiggle) when it is.
plucked gets shorter and shorter, _ 59



eata e
e

? . .
‘

‘ ' : K ¢ 58
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- £
7. Plant Requirements - - | '

- '
®
!

John would like to be a gardener when Be finishes school. He wants to learn
how to care for plants.. It's winte* so he must wdrk indoors: He has sone

" flower pots and some soil. He also has some bean seeds. He knows seeds need

watér "and he .can get that from the tap. [
@ i - R
: y . . ’ , ;

. # ;

Directions: Here are some ideas about what John might do.

Which one do you think is best?

Circle the letter of- your choice.
o ; '

- . a

(a) Put soil in the flower pqts. Plant the seeds. Plant about 10 seeds because
some might not grow. Put one seed in each pot. Put the pots out of the way
on some windowsills. Be'sure they get some sunlight. Ask his mother to
tell him when theyuneed more water so he won 't forget. If the plants grow

:\;}beans pick them. .
- : ) . j

(b) Plant 10 bean seeds, one, in each pot. Plant each at the same depth. Put
all the pots in a place whiere, the{*get the same amount of sunlight. Each
day give 2 plants cold water, two cool water, two medium water, two warm .
water, and two hot water. lee each the same amount. Count the days unt11
sprouts appe5r in each pot and compare them. -
»n P ° IS

. . . " v

I

(c) Plant dbout 10 bean seeds,oone in each pot. Place the pots around the room,
where‘they can get some llght. Be sure to water the plants when they need
it. - lee them differgnt temperatures-of water. Give some pots cold,.some'
cool, some medium, some warm ard some hot water. Count the days until
sprouts appear‘ln-each pot anqypompare %£hem. ' ‘

i . . & T, . . L.

(d) Plant one bgan seed in each pot. Plant about 10 altogether. Set them in
.places where they can Jget_some light. , Water them when they need it, Watch
to see what happens if you glve the plants?different temperatures of water.
Get different temper%tures by taking water from the cold tap, the hot’ tap
or both at once. '

- ' e )

2




SCIRS
e

o

o- : -

Developing A Plan . . Junior Item
¢ -

-

8. Mass and Weight o

Steve helped his father clear rocks and stones from the beach at the cottage.
He found a big one underwater. Although it was heavy, he could get it to the
surface. But he couldn't lift-%t out. Steve was puzzled.

: N - >

Hié father helped him collect a few small stones. They filled a ﬁéii with

~water from the lake. They borrowed a spring ‘scale.

Directions: Here are some ideas for what Steve could do with his equipment.
Which do you think is best? ’
Y

B . Circle the letter of your choice. ' /

(a) Ti€ a ‘string atround 'each stohe. HooK ‘each oné to the scale and find its
mass. Dip each stone 1n the water, still attached to the scale. See what
you can notice. Jlggle it up and down ‘in the water and see what happens.

B4

-

(b)- Tie a string aroqhé each stone. Attach one to the scale and find ¥ s mass.
Be sure.to hold his hand very steady. Dip the stone in the water just to ’
the bottom of the hook. Hold it very steady and find its mass again.
Repeat with more of the stones if he wants. Compare the masses of the

stones when they are in and out of the water.

J

(é) Tie a stringlaround each stone. ‘Hook them to the scale with the strfhg.;
See how manylhe can find the mass of at the same time. Drop the stones
in the pail. \Make & little underwater mountain with the stones.

¢

¢

{d) Tie a string around each stone. Hook a ‘stone to the scale and find its
mass. Add stones until the scale won't take any more., Then dip them into
. the water. See how .many. more ‘he can add to the scale now.

19
1 f ,
.
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9.

-

60
Bicycles (a) . %
e i

Y -

Peter was riding his bicycle downtown one day. He had to stop quickly when
a big truck cut in front of him. A storekeeper who saw him was frightened.
He scolded Peter. He said he was riding his bioycle too fast fox safety in
traffic. ‘ -

-

. Peter didn't like what he said. He asked his friends to bring their bicycles \
to the school yard on Saturday when no one was around. He set up a tourse with

W

>

sticks at the starting line and finish line. :

1S v '

¢ ~ :
Directions: Here are some ideas for what Peter might do. Which one do you

-

(a)

. to,ride fdst, one person td ride slowlw and one person,to go at an in

(b)

»

think is best?
- ”

Circle the letter of ‘your choice.

Take 3 people. Tell ea¢h person to start separately. Tell one person

between speed. Stand at the finish line. See how long it takes each
one to stop when they put on their brakes at the finish line;and compare
the times. ' ’
- ) ¢
Line up everybody-at the starting line. Say “go". Watgh them pedal as
’ fast as they can. Yell "stop” when they get to the end of "the course.
Tell them not to put on their brakes too hard in case they skid and fall

‘_over. The winner is the first one to get to the finish line and get
; I .

13

(c)

~

@

-stopped safely. ™ ‘ . , -

Ask one person €0 ride the same bicycle three times at different speeds.

. Be careful he starts at the same place each time and puts-on his brakes

at the same place. Measure how many seconds it takes him to stop at -
gach speed and compare the times. Ask each of the others to do the€ same
thing. Compare the stopping time at different speeds for, them also.

. , . . . :
Line up everybody at the starting line.” Tell some of them to go fast.
Tell some to go slowly. Tell others to go at an in between speed. Tell
everybody to put on their brakes when they get' to the finish line. Watch
carefully to see what happens. Tell them all to be.careful when they put,
on their 15rake§f Co- , . .

L4 : -
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10. Bicycles (b)

v

Teiry and his bigger brother ride their bieycles to school each day. There is
a long hill on’the way. Terry's brother can always coast farther at the bottom
of the hill than Terry can. oo T ’

LS
-

Terry‘asﬁed his friends to bring their bicycles. to the hill one day afteg school.
_Jim's mass is 35 kg, Eric's mass is 38 kg and Terry is biggest. His mass is
41 kg. : 4 .
O. ~ r .

" pirections: Here are some ideas for what Terry and- his friends could do.
Which on do you think is best?

.Circle the letter of your choice.

)

if the bikes aren't the same each boy uses the game one to ride down the
hill. '~ Each boy makes a still start at the same spot. Each boy stops
pedaling at the same spot: Measure who coasts the farthest after he stops
pedaling. . ) ' '

s

One person at a time pedals down the hill. -He stops pedaling at the

bbttom. Ohe of the others measures how far he coasts after he stops *.

pedaling. See who coasts the farthest.~
H :

.

i

~ 4 N

Start togethér down the hill. Be sure there isn't any'traffic coming‘
so it's safe. 'Stop pedaling close to the bottom. -Ask soqebod? to watch
each of them and tell them what he sees. . ’

N » - « LN

' ‘ ’ L ’ Tk ! N ' ' - . - .'
Have a race down the hill. Do it several times.  Start.at-the top of the
hill sometimes: Start halfway down sometimeg. ,Stop when it's time to

go home for dinner. .

~

.
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Judging The Adequacy of Data

’
1

1. when measuring mass which instrument would give you more accurate results?

One‘marked in:

A
(a) kilqgrams
(b) grams
(c).milligréms ) .
(d) mone of these
. w =

©
~

2. When .measuring distance which instrument would give a more

_One marked in:

.

(a) millimetres

v -
(b) centimetres
(c) kilometres !
(d) none of these

7

4 . .

3. The most accurate measurement of time would be obtained by using:

(a) a clock with a second hand

Y <

(b) a wristwatch with"a second hand

\

(c) a stop watch

(d) .none of these _ | ’ "

12 A

4. a : . ' B

v

while placing a ruler on the line segment AB before measuring the, distance

-

Junior

accurate result?

63 -

[

from A to B, it is more accurate to be looking st%aight down the ruler with

your‘eng'directly above:
1 IS

(a) point A
(b) point B
(¢) the centre -of the line segment

(d) none of these

Y-
»
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5. You have planted three, bean sprouts in an experiment to £ind out how much
- - they will grow in a month. At the end of a month your pest answer would .
s be obtained by: . )
(a) measuriné the tallest.plant N
(b) measuring &he shortest plant v - N
(c) measuring ghé middle plant : " .
'1: (@) meéggring all tP:;séigd averaging their heights . ’
© - N ) =
r 6. Whén comparing the $a§s of two similar objects youf best answer wguld be.
obtained by: | .
(a) hold;ng one in eaéh hand to feel the differencge . "‘
(b) using® an equal arm balance |
- cs)wusipg bathroom scales ' *
° ’ ’ g
7. 1f yéu wantea’to measﬂfe the volume of a ﬁarble g} placing.it in water,
-\ i you would get a more accurate answer by using:
-:- (a) a wiée, graduated cylinder
(b) ‘a narrov, qraduated cyligéer .
! ‘ ° ﬁc)leither one would give én equally accurate answer
— . 8. When'dqing any experiment, your most accura£e~résult will be obtained by
s doing the experimenF: o |
— \ (a) once, working very caréfu&lyf T .
(b) twice.aqd a§eraging results . .

(c) three times and averaging results

(d) many times and averaging results

. ' - | Ve ’ £E

9.) When measuring the circumference (;.e.,rthe distance around) of a wheel
Teos s t@g most accurate answer would be obtained by: . y

~

(a) stretching a tape measure dround the wheel

’ !
e () rolling the wheel oné complete turnjalong Fhe ground and m suring the
; distance. it hag travelled in a stra ght line ’
LS . e . . N r ,
1{;84!: < (c) measuring the diameter of the wheel|and using tpé mathematfical formula’ 1'
' (C =Trd): for £inding the circumference

U £6 T Y
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10. The most accurate way To record information from reading research is to:

4.
(a) put the facts down in point form '
¢ . . -

(b) use a direct quotation from the text book

_(c) record the facts in your own wrds .- s

I'd . R

-

The best way to find out about the'covering of an animal is ‘to:

~
- —

(a) read a description of it in your text book

|
)

(b) look at a picture of the animal- ‘ ,

(c) study a labelled diagram of the animal .

(@) examine a }ive specimen of the animal’

. : <
17 : S
Wwhat would be the best unit of measurement to use when measuring the
distance from Peterborough to Toronto? | .
\‘ N N -
oo |
(a) millimetre

(b) centimetre

-

(c) nmetre
(@) kilometre S S N

’, T .
. 5% .

. o .

°

What|would be the Best unit' of measurement to use when measuring the length
of a|soccer field? :

e

(a)‘billimetre S xv/// ' - . . \

(b) metre, , ‘ . .
(c) kilometre

(d) |centimetre

)
* - - ~
«

|
|
. T - !
. What would be the best unit of medsﬁrement to use when measuring the length
" of your desk? ’

- -
. . . L}
b . . ©

‘(a) metre
J oL - . 2 “
(b) kilometre C .
| - e (3 '
- LA . . 1
(¢) centimetre . \ .
e . P . : ,

d) mil imetre o . R

.

65

-
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. 15. . What would be the best unit of measuremé;t to use when measuring the width of’

your éraser?

(&) millimetre
(b), centimetye
(c) kilometre

(d) metre

. . ' ”.
2 ‘ . . - &
What would be the best unit of measurement to use when measuring your mass?

¥

(a) kilograms N -
. {b) grams
{c) milligrams

- . -
What would be the best unit of measurement to use when measuring the
of an.apple? < , T .

-

(a) milligrams’
(b) kilograms

(c) grams

.
- °

Three bicycles are going to be tested for manoeuvrability around an
obstacle course. HWhat would be the best way of conducting the test?

-

(a)\have a  different person rideyeach bicyclé . ’ .

(b) have one -person ridgrall three bicycles

» (¢c) make~sure all the riders dre boys

(d) make sure all %he riders are girls

. 3
o -~

of

. [ «®]
.+ 19, - If you were ‘tQ meagure the length of your sqhoolyard, which of the following
instruments would give the most accurate answer?d

,}f

oo <%
er . . .

(a) 30 cm

(b) planimeter
(c) 100 m tape

-(di 10 m tape




. .
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20. whep measuring tﬁzwvolume of a cube, the most accurate answer ylll be
obtalned by

[ ?
e, ¢ v - -

< ' N -
. D) ) . . . .
. (a) measuring the length of the sides and using’the mathematical formula
(V=1LxWxH) ; '

e N -
© v ®

Yﬁ) placing the cube in a narrow graduated cyllnder and measurlng thg
amount the water rlses P

. . N . 4
» s

(c) gléc;ng the cube in‘a-wide graduated cylinder and measuring the b
amount the water rises ., v '

N
.
. *

. ° . oL
(d) placing the cube in a beaker filled -to the brim w1th water and Ay
measuring .the amoung of water which overflows

N

. ~
, .

21. When desdriQ%ng the témperature of a liquid, which of the following gives :
the" information most.accurately? ) , ‘ ’ T

) (a) hO% o * . b . X * S . N
() 31°€ - : , ’
(c) watm: S - ‘ T

(d) boiling - Ty

S
. y N
- . B [}

»

22. When describing thesmass of an abject, which of the following gives the .
information most accu;:ately’> g o S

«(a) light L “ . o ]
- * 4 vl : * « ‘

(b) hea_tvy;, ( e . ;R X ‘ “

«v (c) 50 kg L o .
' . ’ . 3 .
- . . ° * > ? ‘e ' st * .

23. Pick out the most accurakte term for descrlblng the distarntce from one p01nt

to another.. P :

K/w (a) 20 m L o Co -

~ . * . s

(b’) Sh'é?rt . . + ' A . . . ) « - o

{c)'teng =~ gy C o

o

(a) fast - - ’ ’ st ‘
s . * » i .\‘
(b) slow s v (. . A
‘ @ . . . "
N LU A . ‘ I.
{c) 30 km per hour . ‘. . , -
. E . . > .- . >

, (@) quickly




\

25. If you were giving a scientific description of a bird's feather, which of
the following words would you not use°
@ N
. [

/ - ' (-a) long . ) N T ¢ . : * -

.-

((b) pretty

I (c) smooth
"4 (d) blue ’ - . .

- .

o §‘ . . 1
* 26. Which one of the descriptions of d"desk has unnecessary 'information?

~ . -,
(a) brown coloured, 3.drawe:s, rectangular shape
» . . B 4
N ‘—"\
(b) rectangular shape, 70 cm x 140 cm dimensions, located in middle of

i xoom .

(c) brown colour, slanted top, round legs

[

) (d) square legs, rectangular shape, brown colour

s A

®

AN
27. Which one'of the descriptions of a rug has’ unnecessary information?
\ t’l .o * .
Sf ’ (a) réctangular shaped, plain ¢olour, has fringe on side, is located by
. <o the door ) .
S . (b) oval shaped, silk fr)nge on the side, red coloured, has a spot of grease
o ’ .- on the side . - .
: e 7
LY (c) square, red, shag, fringed < -
. . (d) round shaped, blue and white 'coloured, emblem in.centre
2 . - £ ) , . .
‘ G o < ’
, 28. Which one of the descrlptlons of a plant has unnecessary 1nformatlon°
. q
T, -~ (a) 1ong stems, very leafy, golden col ured flower, 1 m hlgh g
iy T (b) short stem, oval shaped leaves, ‘f‘ers ate red and clustered

° (c) long stems, very bushy, in’a wooden pot blue flowers ' .

(<)) alternating leaf pattern, long stems, no flowersy, 2 m high

O d a
. . -~ .
: ¢

-®
]



29.

30.

' long ( . .

* . that a blcycle could coast down a, gentle élope from a standlng start? .

"

Which of the descriptions of a fish has unnecessdry information?
- -~ .

°

(a) 32 cm long, found ‘'in tropical seas, yeilow and blue in colour

- a

(b) fresh water fish, light and dark green stripes, whitish belly, 20 cm

(c) in a 2 Lhtank, grey and green in-colour, yery long thin body

(@) has many sharp teeth, very broad head white belly, green back .

N ¥

v -

Which one of the descriptions of a deer has unnecessary informatipn?

(a) white tail, large antlers,,lzb kilograms in weight, found north of Omemee

X A
(b) white fail, small furry antlers, white spots on back, white breast

i ‘ \ - -

S
5

(é) a female, no antlersq white tail, brown body colour

(@) five pronged antlers, large muscular cpest, white tail, 200 kilograms

o

: |

Which one of the descrlptlons of an animal +-has unnecessary 1nformatxon° s [
% .

(a) bushy tall 70 kilograms in weight, scruffy eaxs, large fangs

¢
.

(b) large fangs, shaggy fur, grey in colour, bushy tail ) i .

(c) brown eyes, shaggyifur; large padded feet, broad flat head

(d) broad flat head,'bushy'tail, looks hungry, scruffy ears .
- a B * » - -
Which method of trming'wguld be more accurate when measuring the time of a’

runner in a 100 m sprint? .
Ya) ‘when the starter is also the timer - .

(b) ‘when one pérson starts and another times

Y

{c) ?hen‘two people time the runner and. average the results

“ ‘ - ? oL - )
‘(@) when there are 3 different timers and the best *time is taken L
iw . , ‘

..% - .

N KU . .

Which mebhod of measurlng would be best 1f you werxre measuring the distance

.

{a) measure from where the back wheel starts to where the back wheel stops

~ o« L* . -

(b) measure from where the back wheel starts to where the front wheel stops

L}
-

(c) measure from the spot the r1der starts to where the rider stops

~ el
M . [T

(d) -any of the methods above would be the sagxe L R

“ “ .
Y ‘ L. . .
. . -
, ; .

=
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34. 1If a sprinting race was being started by a judge at the flnlshlng line
metres away, which method would be the best for startlng the race?

(a) by yelling the signal ready-set-go

{

(b) using a hand signai to start

(c) using a starting pistol as a signal to go

@ -

Bill wanted to know if all bean seeds have the same mass. He should uge

a balance which can be read to the nearest:
(2) Qram
(b) kilogram

(c)'O.l gram

(d) milligram = 0.00l gram

v
-

s

Jim wanted +o measure the daily growth of a newly germinated bean seed.
He should use a ruler whith can be read to the nearest: .

(a) metre
(b) centimetre
(c) millimetre

7(d) 0.5 centimetres

Id

37. Bob and Anne were measurlng the weight of a-piece of metal using, spring
scales. They recorded their values in the table below.

\\J . . Bpne's - Bob's
Trial . Measurements Measurements

1

"2

.3

4

5
Average

Which of the following factors might account for the different answers.
. . E .. . /
(a) one of the spring scales was notxfzeréeﬁ“ (reading zero) at the beginning

"of the measurement

either. Anne or Bob was -not reading the scale at eye level
»A

.
N .

one .of the spring scales has lgst some of the "tightness" of its coils

.

‘possibly. any of the above T o 4 2 _ ’ -
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D. RECORDING INFORMATION - Junior Level .

Answer Sheet - Version 1l

X 1 Ramp (a) . ' .
2. Vinegar and Soda (c) ' . _ .
3.'CQasting Distance ) {a)
4. Plant ;{equireménts - (e) '
. soil type { g
5. Plant Requirements - ' o) - . ‘
water temperature i :
' © 6. Mass and Volume (@)
Yo
) : Andwer Sheet = Version 2 )
Items .
( 1 . 2 ) 3“ ) 4
1. Ramp - (iii) (iii) (ii) (ii)
2. Vinegar and Soda (1) (iv) (ii) (iv)
3. Coasting Distance (id) (iv) | (iv) (ii‘)
i 4. ;]).;;t;ﬁguirement_s - W . (iv) .‘ (iv) ' (ii)
) . ’ .
5. Blant e e ) vy .. v | 4dd)
. 6. Mass and Volume (1) (iv) (iv) (1)

-

. Note: Students must choose the correct answer to all 4 questions to score
. . correct on each item. '

.
S

A .

Answer Sheet.- ‘Version y

1. Ramp See option (a), version 1
2: Vinegar and‘Soda _ See c&:tic;n (¢), version 1 »
3. Coasting Distance See option (a), version 1
s 4. plant Requirements -° ) . . )] .t
soil type , See‘optfa.or; (e) 3 version 1

\ ) Ml

5. Plant Requirements = - gq0 option (b), version 1

water temperature

6. Volume and Mass Seeloption (d):, version 1
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Recording Information

1.

thhard built a ramp and rolled a marble down it to see how far it would.
t He then decided to find out if the distance

%

¢

Effect of Height of Ramp
ori Distance a Marble Rolls
(Veréion 1)

ravel ‘across the floor.
travelled by a marble is influenced by the height of the ramp.

3 marbles down the ramp when it was 10 cm high.
3 marbles from ramps 20 cm high.and 30 cm high.

*

everything the same each time he started a marble down the ramp.

Here is the information Richaxd collected.

v

\

Length of

480 cm

He rolled
Then he rolled the same
He was carefq} to do

ot

Height Colour of Distance Time the
of Ramp Marble Rolled Marble Rolled
10 cm 1st marble blue 60 cm 1.0 s
20 cm lst marble blue 120 cm 1.5 s
30 em 1st marble blue 240 cm 2.0 s
10 cm 2nd marble - red ~.120 cm 1.5 s !
20 cm . 2nq marble red 240 cm 2.0 s
30 cm 2nd marble red . 360 cm 2.5 s
10 cm 3rd marble  yellow *  .240 cm - 2.0 s
20 cm 3rd marble yellow 360 cm 2.5 s
30 em 3rd marble yellow 480 cm ~ 3.0 s °*
Directions: Which of the following charts should he use to answer the®
. - ., + question: Does .the height of ‘the ramg affect the dlstance
. that the marble rolls?
. Cixcle the letter of the corxrect answer..
(a) Distance Rolled
Height of _ o
Ramp 1lst marble 2nd marble ~ 3rd marble
< 10 cm ' - 60 cm 120 cm 240 cm )
20 oy 120 cm . 240 cm 360 cm .
30 cm 340 cm 360. cm 480 cm
(b) ® Distance Rolled. I
Height of . .
Ramp lst marble 3rd marble -
‘ 0em 60 cm 240 cm -
20 em’ 120 cm ..360 cm
.30 cm . 240 em

W

- ¥



(e)

Height ofe  DiStance

“onet

Ramp Rolled
-1st marble 10 cm 60 cm
1st marble 20 cm 120 cm
lst-marble 30 cm 240 cm
2nd ma;ble 10 cm 120 cm
2nd marble 20 cm 240. cm
2nd marble 30 cm “360 cm
3rd marble 10 cm 240 cm
" 3rd marble 20 cm 360 cm
3rd marble 30 cm 480 cm
Height of Time Taken
, Ramp to Roll
- ®
1st marble 10 cm 1.0 s
1st marble 20 cm: 1.5 s
1st marble 30 cm 2.0 s ’
2nd marble 10 cm 1.5 s
. 2nd marble .20 cm 2.0 s .
2nd maxrxble 30 cm 2.5 s
3rd marble 10 cm 2.0 5
3rd marble 20 cm 2.5 s
3rd marble 30-cm 3.0 s
- Vs
~ Height AN Distance
Marble of ‘Ramp Maxble Rolled
1st 10 em 1st 60 cm
’ 1st 20 cm 1st 120 cm
o~ 1lst 30 cm r ¢ st 240 cm
2nd  anq: 10 cm 2nd f20 cm
: 2nd ~20 cm . 2nd 240 cm
- 2nd 30 cm 2nd 360 cm
3rd 10 cm 3 240 cm
3rd " %20 cm 3rd 360 cm
3xd - 30 cm ) 3rd 489)cm
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Reéording information'

-
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\

\ : 74
“1. Effect of Height of Ramp
on Distance a Marble Rolls *
(Version 2) .
R4 ‘' - \ ‘.
N '
Richard built a ramp and rolled a marble down it.to see how far 1t would
. travel across the flgor. He then decided to find out if the distance
travelled by a marble is influemced by the height of the raﬂp. He rolled
.3 marbles down the ramp when it was 10 cm high. Then he rolled the same
3 marbles from ramps 20 cm high and 30 cm high. He was careful to do -
everything the same each time he .started a marble down the Yamp. ;
Here is the information Richard collected.
. ﬁéngth of :
Height Colourof Distance Time the
of Ramp Marble Rolled Marble Rolled ! -
10 cm 1st marble blue 60 cm 1.0 s
20 cm 1st marble blue - 120 cm 1.5 s
30 em . 1st marble blue 240 cm 2.0 s
) - ¥
10 cm - 2nd marble  red 120 cm 1.5 s ,
20 cm 2nd marble , red 240 cm 2.0 s
30 cm 2nd marble red 360 cm 2.5 s .
10 cm 3rd marble yelklow 240 cm 2.0 s
20 cm 3rd marble yellow 360 cm 2.5 s
30 cm 3rd marble'  yellow ° 480 cm ’ 3.0 s ’
. . -
. L4 ©
Directions: Richard drew up the following chart to help him answer the -
L question: ' Does the height of the ramp affect the distance
that the marbles ‘rolls? g
. . Dig#ance Rolled 3 , . A ‘
Height of . ‘ ', - ’
Ramp 1st marble 2nd marblé ' BFd marble R :2( .o
. v L R N - ‘; .
10 em &) () (b) . () , o N
. \ N b . ’ . -
20 cm (k) . () (e) L¢3 -
"30cem (1) (@ ~ (h) °° (1) . : :
* : - o= S, -
' I3 s ’ ' * A Y ‘
: /Q - - :"
- (. - . . '\
B 2 \ ~v A d
. - ® TTTT o e e o - L 2 °




1.

2.

- 3. How should he record‘the information that the 3rd marble rolled 480 cm

4. Howy “should he.record the distances rolled by the Ist marble?

How should he record the information that the
height of 20 cm took 2.0 s to come to a stop?

_Circle the number of the’ correct answer.

‘e

2nd marble rolled from a

~ -

< (1)

Put 2.0 s in space (e).

(ii)
(iii)

(iv)

Put 2.0 s 'in spaces (b), (e), and. (h).

.

Leave it out.

Make up a new space for the information.

/ //

How should he reccrd the colours of the 3 marbles?

Circle the number of the correct answer, .

- (1)

(ii)

Put the colours in spaces (a),

(b) ., and'(c).

(d) and (g) .

(iii).

(iv)

Y

Put the colours in spaces (a),

Leave it out. .

s

Make up new spaces for the informat;on.

from the 30 cm ramp? . \

le

circle the number of :the correct answex.

»

(i)

-

(1i)

' (iii)

(1vy/

Cixrcle the number of the correct answer.

(iif Put the distances rolled in spaces (a), (d), and (g9).
(iiiﬁ Leave jt'out. . .
(iv) Make up new spaces for the information.
14 p . A / .
» - ‘ )
) w
s w 1 ! \ :- v,
. - . s - M.’
M 4 ~ "

. Put 480 cm .in space (e).

Put 480 em Jdn space (i). -

Leave it out.
Make up a new space for the information.

o — «

M ]

-
5 - .

Put the distances rolled in dpaces (a), (b), and (c).

¥

a

75
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Recording Information . L. .
- ) 76
1. Effect of Height of Ramp ,
on Distance a Marble Rolls
N (Version 3) :
J T .
- .. . -
Richard built a ramp and rolled a m_arble down it to see hck\far it would
travel across the floor, He then decided to find out if the distance
travelled.by a marble is influenced by the height of the ramp. He rolled '
3 marbles down the ramp when it was 10 cm high. Then he rolled vth_e same
.3 marbles from ramps 20 cm high and 30 cm high. He was careful to do .
everything the same each time he started a marble down the ramp. ) .
Here is the information Richard collected. ) A
o Length of . ’
' Height - Colour of Distance Time the - -
of Ramp Marble Rolled Marble Rolled . -
10 cm 1st garble:  blue 760 cm 1.0 s
20 cm lst marblNiue 120 cm 1.5 s ’
30 cm lst marble ue 2400 cm - 2.0 s
10 em 2nd marble red 126, cm . 1l.5s )
20 cm 2nd marble red 240 cm 2.0.s .
30 cm 2nd marble red 360 cm 2.5 s .
Y. Ocecm 3rd.marble i{ellow 240 cm, -2.0 s . .
R 20 cm 3rd marble yellow 360 cm 2.5 s ¢ p
30 cm 3rd marble yellow 480 cmr 3.0 s - )
pirections: WUse the above information to £i11 Jin this chart so that Richard
" . can answer his question: -Does the height of the ramp affect.’ A .
the distapce that the marble rolls? e !
Nadd morjjows and columns if you neéd them. .
s R N & 4 R
s ) - L] 4 »
. *, 'pistance Rolled _ ' ' .
Height of o o - ‘ N
Ramp +1st marble Znd marble 3rd marble -
& o — - .
N ) L] 4 ‘ . - .
: - e S . -
’ — ]




Record®ng,Information» s Junior
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2. EBffect of Styength of Vinegar Mixed ‘ 2
\with Soda on Speed of a 'Igy Boat - !
(Versian 1) o

A )

A [}

v

Paul has ‘a\\tpy boat that uses a ‘mixture of vinegar and baking soda for
its power éourge. He wants to know if the strength of the vinegar hec .
adds to a given amount of soda, will affect the speed of the boat. He
sets out a 1 metre course in a swimming pool. He uses 3 vinegar_ mixtures,
"weak, médimh'\ nd strong, and measures the time it takes his boat to run
- the 1 metre course with each. He is careful to keep everything the same
on each run except the strength of, the vinegar mixture. )

Here is all the #nformation Paul collected. ’ R
- . Length of Time .
. . . - R Boat Runs
Strength of . Amount Lehgth of »"ri,me of Run. Levelness of  Before Stopping
Vinegar Mixture of Soda Course in Seconds.  Moving Boat (in seconds)
Weak: : ' ) T
5 - 0.00l Lwaterto lg . 1lm - lst run 14 level . 24
,001 L vinegar ‘ ) . " ‘ o
- 0.001 L water to 1l g , lm- 2nd run 15 level ) 26
i .001 L vinegar . . ,
- . < . 14 .
4 ° = 0,001 L water to 1 g - Im 3rd run 16 level 25 .
;. .001 L vinegar * v
. . Medium: L ’ ‘
. - 0.001 L water to 1l g’ 1m 1st run 11 - almost level 19  ° ,
- , .004 L vinegar : ‘ v R -
. - ‘0.001‘.L water to lg *. 1Inm- 2nd run 10 almost level 19
004 L vinegar " ' . -;
- - 0.001 L water to 1g - 1lm 3rd run 9 almost level 20 °
.004 L vinegar " .
’ T = N -
13 . strong: ) . . ‘ .- . . . L' 4 . \ .
- vinega lg . 1m 1st run 4 bow up higher 15
" no wat - ’ . . ] \
- vinegar 1lg 1m . 2hdrun 5 bow up higher 15 R 2R
no water - = - : . \
~ vinegar to l1g . .1lm 3rd run 6 bpw up higher 15
no water ) ’ T ‘ _
® . I R - i “ L : v -
[ b, ' - ‘ N : .
Y ' ‘ % ’ ! -
; . " . " .
- Ld .r s e _‘
) ab ° rd ] - - v
{ - @ e » .




/

\“ . . .
J .Directions:

(5

(®)

(c)

{e)

-

~

- )

" Which of the following charts éhould,he use to answer the question,

78

"Does the strength of the vinegar in the vinegar-soda mixture affect

the speed of the boat?"

Circle the letter of the correct answer.

Time in Seconds

-

Weak mixture 15 .
Medium mixture 10
Strong’ mixture 5

~

Time in Seconds

~

bow up higher ;

Trial 1  Trial 2
© Weak mixture 14 15 6 25
Medium hixture 11 10 9 20 R
Strong mixture 4 7 5 6 15
Time in Seconds
.Trial 1 Trial 2 Trial 3 « ]
Weak mi;thre ) i4 15 / 16 . . .
Medium mixture 11 10 - / 9 e
Strong mixtyre 4, 5 - >
\ C ! .
/
Time in Seconds
' Prial 1 Trial 2 Trial 3 |,
* - «
Weak Mixture . 14 . 15 16 .
N “—— -
//' Time in Seconis
/ ' A
** Prial 1 Trial 2  Trial 3
Meditm Mixture 11 10 y 9 . .
\ C o’ '
/ «Timeé in Seconds .
) Trial 1 Trial 2 Trial 3} .
Strohg Mixture 4 5 6 . ’ N
. ' . Do
. Levelness of Duration of o
% Moving Boat Run (in seconds) 7
Weak Mixture level 25 , -
L]
Medium Mixture almost. level 20 ‘ '
Strong Mixture 15 . .

Dliratiom of '
Tfial ’ (in seconds)
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- i B P .
2. .Effect of Strength of Vinegar Mixed Lo s, )
with -Soda/ on Speed-of a Toy Boat ' " ’ . : .

" (Vexsion ;“2) - i .
.‘:./"" - : . ! ' )
Paul has a thy boat that uses a mixture of vinegar and baking sdda for
its pqwerfsohrce‘.,j He wants to know if ‘the strength of the vinegar he .
adds to a given amount of sqda will affect the spged of the boat. wile

sets out a 1 metre course in a swimming pool. He uses 3 vinegar mixture§& s ' .
weak, medium and strong, and measures, the time it .takes his*boat to run
the 1 metre ‘courlse“ with each. He is careful to keep everything the same

on each run except the strength of the vinegar mixture. - .

3 -
3

1 -~

Here is all A& information Paul collected. ; . ‘ g S o
o ) o ) o _ " Length of Time”
. Co * . ) . Boat Runs
Strength -of Amount Length of Time of Run Lavelhess of =~ Before Stoppin:
Vinegay Mixture ~ ,of Soda’ Course in Seconds Moving Boat (in seconds)
QZI_L water to ‘14 . 1m .. 1st run .14’ level .~ - 24 : L
1 L vinegar ) ‘ ‘ T e
g 01 L water to' 1g lm *  2nd fun .15 ~level i .26 .
001 1, vinegar .. . T . : e -
- 0,001 L water’ to 1g- . lm ° 3rd'run 16 level 25 .
.001 L vinegar AR : .- ] ) ) ‘
' " 1 :
ium: - ‘- ) -
.001 L water to 149 - l1m ° 1st run 11 almost level 19 . |
~ .004 L vinegar ' . . |
‘ ' - . -
- 0.001 L water to. "1 g -1 m 2nd run 10 almost level 19 , |
.004 L vinegar: A ' ' . . o ‘ . -
< 0.001 L water to 1 g 1m .. 3tdrun 9 almost level 20 ‘
.004 L vinegar . . . - - "
9 - - : : A\
* Strong: ' [P I A - )
"“. = vinegar to - ,l/g Y 1m “1st run 4 bow up higher 15 :
no water .° S . . . L R . .
- vinegar to -1lg - 1m 2nd run 5 bow“u;; higher 15 .
‘no water . O - . : . . &,
~ vinegar to lg 1 m - 3rdrun 6 bow.up higher 15, - )
no watexr —_ ) T e o - T
. 'y :.- . J.. - .
4 i . o gt . s ) ‘ i
@ ‘_- - . . [ . -
* - 14 .




LN

1.

_took 16 s with the weak mixture, 9 s with the m
.the strong mixture? . .

_ @ircle the number of the correct answer. ' B}

-~
- (1) put the numbers in spaces (a), (b) and (g).

\i}ii) Make up new spaces for the igformation. .

@

so he would be able to ,answer his question: "Does the strength
oda mixture affect the speed of

.

) v
Dirvections: Paul prepared the followingéii:gram to record the information

of the vinegar in the vinega

the boat?".
‘ Time of 1 metre ryn in seconds .
Strength of ' Mixture '.1§£ run ‘2nd run - 3rd run (Q
weak mixture —(j) _’ (a) . (b) E (é)'
medium mixtwre (k) @, - (&) ' ()
iséiong gixtu;g kl) (g ‘(h) (1) . ~
R “ *

rd the information that on the 3rd 'runs the toy boat

How should Paul. reco
edium mixture and 6 s with

- @

¢

(ii) Put the numbers in spaces (), (£) .and (i).

°
(iv) . Leave it.out. ! -

.
. b—
-

How should Paul record the information that the boat ran 26 s on thé 2nd

. r##h using a weak mixture?

~

Cixcle the number of the correct answer.
(1) Include jt in space (bJ. ’
(i1) Include it in spaces (@), (e) and (£). =~ ‘

(iii) Make up new spaces for the information.

(iv) Leave it out.

-~

How should Paul recor

Circié the number of the' correct answer. . .
(i) Pdi 5 s in space (e). )

(1) Put 5 s in space.(h).

(4ii) Make up a new $pace for the information.
. ' .. L4

(iv)» Lleave it out. "' . ) -

13 *
-

. o~ ’ .
- . ) . £4) .
x '8~ 14

i d the information that the-2nd run of the-toy boat .
_.using the- strong mixture took 5 s? v
A LY




~

How should Paul record the information that he used 1 g of soda each
time he preparei a mixture? o . .
CiYcle the numbeér of the correct ‘answer. . .

(i) = Record it in spaces (), (k) and (1) jn the strength of mixture A
- column. . ., f

°

(h) and (i). e

N

Record it in each of the spaces (a), (b), (), {8), (e}, (£), (),

N
.

Make up new spaces {f_o.r the Jinformation. -

. R .

.
lLeave it out.

. »

¢ QT

P -




k'cor'digg Information
-

v

; [

, ’ % \"( .t . . . .
« 2. Effect’'of ‘Strength of Vinegar Mixed
with Soda"on Speed of a Toy Boat )
g (Version 3) - ’ e .
N . * ~ ~ ° \

[

" paul has a toy boat that uses ami
its power source.

xture of vinegar and. baking soda for B

He wants to know if the strehgth of the vinegar he

adds tb a given amount of soda will affect t

he sp')eed‘of the.bdat., He *

\ * sets out a 1 metre course in & .swimming pook.

He uses 3 vinegar mixtures, .

. weak, medium a‘nd-strong, and measures the t.:ime‘ it takes
the 1 metre course with. each.
on each run except the strength of tHe vinegar mixture.

-

Here is all the information Paul collected.

.
] . .
. .

He is careful to keep everything the same . K

his boat to run .

4

Length of Time .
. * Boat Runs
Levelness of

Strength of Amount = Length of Time of Run Before Stoppin:-
Vinegar Mixture of'socda  Course in Seconds . Moving Boat (in seconds)
Weak: . ' ) I * § -
! y ° . . . ’ } :
- 0.001 L water to l-g + 1m , _ lst run level © = . 1, 24% ,
.001 L vinegar ‘. S . . : .
‘1 =0.001 L'water to 1g * 1m 2nd run 15 level 26., ,
.001 L vinegar - . o ) ..
' «~ 0.001 L water to: 1 g 1mn - 3rd run 16 level - \ 25 :
o > .001 L vinegar . ¢ ’ . . .
N 2 N . hd £l
.o ‘. ' T . ..
Med]m: ’ A ' N ! - ~ .
. , LT . . . . o | i
‘- 0.001'L water to 1 g l1m. 1st rup’ 11 almost Jevel 19
v .004 L vinegar .~ - R . '
2Q.001 Lwatér to Vg _“1lm 2nd run 10 almost level . .19 _ i
- " .004 L vinegar’ . e .
. = 0.001 L whter to - 1 g Im 3rd run - 9 almost Jevel = 20 -
+ ' .,004 L vinegar- o N p
. _ S_tfbﬁg: O . T 0 ' » . . :
. .-'vinegal;-to ¢ . * 1.q, ‘ 1'm . lst zun @ 4. bow.:\p higher ¢ s '
,. = vinegar to A g n *. 2nd run 5° bow up higher 15
" no'water. . % _. W ' : - ' : <.
s, Coa " N . . ’ r" . .« ., - N '
- vinegar to RS | g.i \ lm 3rd run ‘- 6. bow up higher .15 o :
no water Vo . ) . - .
* ] AR &? :" . ) J‘
- < < ‘ . -.. . “ 4-:'5.‘..- . .
»: - "; R P W 4 °
. + : - ‘ 3
- . . ) . ] . . . ) .
- ,




~ 4
Directions:
‘ his question. "Does the strength of the vinegar in the vinegar—

soda mixture affect the speed of the boat”" . * .
© o . ' Add more rows and columns if you.'need them. Lo
N . ’ / ) - . .
“ee o ‘ . \ - 5 . i > . -,( . - .

. IR ~ Time of 1 m Rux;, in Seconds )
Strength of - " ;1 . S L &
Mixture ! - 1lst run 2nd run 3rd run . \ -

Use the fnformation to £i11 2n this chart ‘sothat .Paul LCcAn answer

- LN \ - .
A T a
. . . R . -
. ~
Weak .. s AR . .
. . . .
N T - - R X
. I .
M : <oy -
edm. Mmoo .
~ 3 . h »”
.
Strong . .
A g
N k]
e ° 2 . \
' é
. s - »
A} > Kl !,
. .
. : {
‘ 2
»
N - . L}
» . *
-
L
°
-
. ’ -
-~ .
¥ 2 d . -
. . ) .
A] ; 7N
v
7 . S \ .
4 14 ’ M p
- he .
«
.
. - A} —
- 2
‘Q 4 Y 4
A \*\_‘\ - . + °
v . - »
* . a
B N
. -
. > <
’
N .
. B ’ s
: K
} b} B [ -
- ' Al
N . " .
- ' »- - .
» ‘ L4
. < 3 o Y s
b S et - -.
o
« . 0 . s : .
- - - . 3 v
.0 - .
N ~ . . « .
. L] 1
- - ‘ . A}
. ) - ° -
: \
- . . . 1
. . / |
.
. ¢ ' v . * [
- -
- .
. N
N . o [
I
: s . ;
. - . L
. Y -~ a - .- . .
5
’ . = - &
. - ~ s - .
’ 3 ’ . I
. ' . * - 0
[ - P ol
. Il
. ¢ ! - . . . YN !

Y SR - 8
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3. Effect of Cyclist®s” Mass on .
’ Distance He Can Coast * - . . o
p ] (Version 1) . . .

d ¢

BN L - : v ! v

Jim is trying- to find out why some children can coast further'ﬁn their bicycles
-- than others can. He want$ to know- .whether a person's mass influences the
distance he or she can coast.. To flnd out, he ga{hered four of ‘his classmates,
Bill, Jane,; Terry and Phyllls, who all had the same kind qf blcycles, at the

top of a hlll near the school.
. ]
Cne at a time each s§arted downhlll by pushing off; with his foot. Jim measured
how far each travelled before’ needing to pedal to keep the bike balanced. Each
friend did «this three times and then Jim used the school nurse's scale to find

their mass and height.

Here is the information Jim collected.

. \
. o o , ’
‘ . . ‘'Distance ) .
°'} i Travelled . . Boy
X N ~ St@:ting Pedalled when Started Type of . or ,4
. Student Point - at ‘Start to Pedal Bicycle Mass Height Girl
Bill lst try top of hill no 300 m 10 speed Sekine 35 kg 1.3 m . Boy
* .2nd try top of hill no . 290 m 10 speed Sekine
. 3rd try ¢top of hill nq ©290 m’ 10 speed Sekine
.v - . -
Jane 1st try top of hill no ! - 320 m ' 10 speed Sekine 36 kg 1.2 m Girl
2nd try top of hill no ; , _ 320m 10 speed ‘Sekine ;
.3rd try top of hill no ! 320 m ) 10 'speed Sekine
. ‘< * & . ot ' N
.- Terry 1st try? top of-hill‘ no " 330 m . 10 speed Sekine 41 kg 1.5 m. Boy,
. 2nd try "top of hill nod 331 m 10 speed Sekine °
‘&, 3rd try top of hill no "331m -, 'O-speed Sekine
) : « e . .
Phyllis . 1st try top of hill no 328 m ' 10'speed Sekine 38 kg 1l.l'm Girl
J-  2nd try top of hill no = 327m 10 speed Sekine " . -
', ., 3rd txy top of hill no 328ym ' 10 speed Sekine i

; ' . oL, g ‘ ‘ if v
o * ’ : - . / N ’

N




+ v ' ., « B

) " - .85
Directions: Jim and his friends tried to organize the information into a chart.
\ -~ Which one-would best-help Jim to answer his question, !Does a
- person's mass make a different to the distance he or she can coast
on a bicycld?" : '

x
1

Circle the- letter of the correct answer. ) , ‘ -
(a) " Distance Travelled: *
_Mass - lst Try 2nd Try  3xd ry
~ 35 kg 300 m 290 m 290 m /
. . ’ ' 4
36 kg . 320 m‘ -~ 320 m 320 m kS
Bkg . 38m 32ﬁ\ "328 m A
* 41 kg 330 m 331 m 33lm ‘ .
. P - ’ ' Q‘.
(b) Distance Travelled." )
1st Try 2nd Try “3rd Try . Mass
. N \' 4 ’
. ‘Bi 1l 300 m 290 m 290 m Bill 35 kg.
, * - ' . “a, b )
Jan€ 529 m 320 m 320 m Jane' -36 kg
PhyIlis . -328m - 327 m 328 m Phyllis 38 kg
Terry © 330 m 331 m 331 m ‘ferry - 41 kg L&
. ) . A
(c) ,Mass - Height ‘ . . . 3
.+ 35kg 1.3m . . . , .
’ A - - .
36 kg l.2m ' .. ' ) e
' 38 kg 1.1*m ' ) :
41kg  1.5m . ' ' :
\ .. . '\ l' . . . 'y \ ) Al
td)- Distance Travelled - ’ . : o
) Mass [ - lst Try 2nd Try 3rd Try Height .
35 kg\ 300 m 290 m 290 m 1.3 m ¢
| 36 kg 320m 320 320m - l.2m “ .
38 kg 326m ‘- -327m , 328 m “1lm - . T K T
\ ' , . * l
41 kg. 330m .’ "33l m 331 m 1.5em N
j : . ) : oo .~ s
(e) Distance Tra¥elled o - - : -,

‘ | - LA ° » . .
* Mass . 1§t Try . ¥ad Try,  3rd Try . ‘

35 kg '300m . 290m 290 m ' i .
L . 41 kg ° 330mnm 331'%m 331'm . L .
’ ’ i T - . C -
N T e * N . . i )
o ( ~ L N ' -
ce N Yy 3 ‘ ‘




Recording Information*’ : R , Junior
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3. Effect of Cyclist's Mass on ' .
Distance He Can Coast
(Version 2) ‘-

. L]

-

an others can. He wants to know whether a person's mass influences the
distance he or she can coast.” To find out, he gathered four of his classmates,
Bill, Jane, Terry and Phyllis, who all had the same kind of bicyéles, at the
top of a hill near the school. i - »

‘\\1/;2é is trying to find out why some éhildren can coast furkther on their bicycles:

One at a time each started d2wnhill by pushing off with his foot. Jim measured
how far-each travelled befor needing to pedal to keep the bike *balanced. Each
friend did this three times -and then Jim used the school nurseé's scale to find
their mass and height. . - '
- N . .
',‘gtre is the information Jim collected.
N . ~ . : )

L4 .

. : , Distance . -
! ) . Travelled . . Boy
' . Starting- Pedalled when Started Type of , or
. Student . ’ Point at Start to Pedal: Bicycle . Mass Height Giri
, . Al .
Bill lst try top of hill no 300 m 10 speed Sekine . 35 kg “1.3 m  Boy
: 2nd try top of hill no ' 290 m 10 speed Sekine -
. 3xd try top of hill no 290 m ' 10 speed Sekine
" ‘ : - - ) . .
Jane st try top of hill no 320 m 10 speed Sekine 36 kg 1.2 m  Girl
2nd try top-of hill no 320 m . 10 speed Sekine ’
3rd try top of hill no 320 m 10° speed Sekine °
Terry 1st try, top of hill no . 330 m 10 speed Sekine 41 kg ‘1.5 m  Boy
‘ 2nd try top of hiil no 331m 10 speed Sekine | .
3rd try top of hill no - 331m . 1p epeed Sekine~
Phyllis 1lst try top of hill no 328 m | 10 'speed Sekine 38 kg l.1m Girl
2nd try , top of hill no 327 m .10 speed’Sekine ’ ) }
3rd try top of hill fho 328m ' . 10 speed 'Sekine

Directioné: Jim and his friends made up the gollowing chart to record the

information that would help them answer. thelr questidn: "Does
... - @a son's mass make a difference .to the distance he or she -can o
. LG,

SPas on +a bicycle?" .

bistance Travelled Before Pedalling

*" " person's Mass Fif§£ Time Second Time tThird Time L
Can @ 0 @ m (e : | ' B
‘., Jane  (n) (@ - (e) ) (£) Ty T . :
. Phyllis (o) . (9) o (\h) . N (1) | e
' ‘Terry  (p) (3) (k) (v - s S R
. N » ' ( ' v‘ .. ;




v N .
. ~ -

1. How should they record the 1nformat10n that Blll had gone 300 m on ‘his
first try when he had to start pedalling. ' .
o . Circle the number of the correct answer.

(i)' Put 300 m in space (c).

(ii) Put 300 m in space (a).
: (iii) Make up a new space ‘for the infotmatlon. o 2

(iv) Leave it out. - _ :
- . \ _
2. How should they record the®information that each of the 4 persons used a
10 speed Sekine bicycle? -~ )
1 v
Cixcle thg umber of the correct answer.
4)  Record it.in the spdces (m), (n), ©), (p)- '
(ii) Record it in the spaces (a), (b), (c), (d), (e), (£, (), (h)" (1),

(3), (k) and (1). .

'(iii) - Make up new spaces for the information. o
(iv) Leave it cut. "o - .- > '
N \ " N ’ . \ : * «
3. How should they record the information that Terry was 1.5 m tall?
cixrcle the numbexr of the correct answer. S
L . - 4
‘(1) Record it in space. (g). '
; .
(ii) Racord it in spggéﬁ(p). 2 .
’ ] . » o
(iii) Make up a new space for the infofmation. -
, - (iv) leave it out. « @ '
~ ' :
. . 4. How should they record the 1nformat10n that Bill went 300 m, Jane 320 m,
Phyllis 328 m and Terry 330 m on their first tr1es° !
. . - .
Ciréle the number ‘of the correct answer. v
.(i) Pﬁt the numbers‘in spages (b), (e), (h) and (k). . -
B o '
. (ii) Put ‘the numbers in the spaces (a),c(d), (g) and (3). -
_ (4ii) Make up new spaces ' for the imformation. .
. . . ~
(iv) Leave it out, . - \‘ ‘ .
3 ! . )
- o } o= '\\ Y
| - '
} Q ‘ : * k s
e , | ’ X
&3 T
k} ’ ~ !
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. 3. Effect of Cyclist's Mags ,on’
Distance He Can Cdést:{‘.'

(Version 3) = .

Al

. . * .

R x‘ » > EEEE - .

Jim is trying to £ind gut.why ‘some children can coast furfher on their bicyclesw
than others can. He warts 'to kfoty whether a person's mass influences the :
distance hNe or she can coast. To find out, he gathered four of his class ates,
Bill, Jane, Terry.and Phyllis; who' all ha& the same kind of bicycles, at ;he .
top of a hill near the school. ° ‘ L } , , j

— . ~

One at a time each started downhill S;-pu;;zkg off Wi i Jim»méasured

~how far each’trawelled:before needing to pedal to kee : Each

friend did this three times and them Jim used the scho

their mass and height. . S T
o Sy ~

Here is the information Jim collected.

k)
Distance

. Travelled s
Starting Pedalled when Started Typge of- ) or
Student Point at Start to Pedaly Bicycle Mass - Height Girl

Bill . 1st try top of hill no 300 m ' .10 speed Sekine 35 kg.1.3 m . Boy

2nd try top of hill no 290 m 10 speed Sekine .
3rd try tog.of hill no 290 m 10 speed Sekine -

1st gry top of hill no 320 10 speed Sekine 36 kg l.2m Girl
2nd try top of hill no 320 : 10 speed Sekine
3rd try top of hill fo 320 . 10 ‘'speed Sekine

» . —— -
1st try top of hill no 330 . ‘10 speed Sekine 41 kg. 1.5 in. Boy
2nd try top.of hill no . 331 10 speed Sekine
3rd try top of hill ,331 m 10 speed Sekine aiq,

Phyllis 1lst try top of hill no $26 m . 10 speed Sekine 38 kg 1.1 m  Girl
. F 4

2nd try top of hill no 2327 m 10 speed Sekine
3rd try top of hill no 328 m- 10 speed Sekine

4

~ -

pirections: - Use thé%aboue information to f£ill in this chart so th@§t Jim can
- _ answer ghe question: "Does a person's mass. make a difference to
—— the distance he or she can coast on a bicycle?"”
) \ |

. | e
Add more rows or columns if you need them.

. : ‘Distance Travelled Beforé'Pedaliing

1

L 1 o, .
Person's Mass ’*’ Firsthime Second Time ThHird Tine

- - .
Bill —~ : .

1
Jane
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U X Effect of Soil Type on s .- . ’ )
. Growth of Plants . ’ ¥
ol (Version 1) * . '

-
- LI o . N

J # A class & studying how the type of soil affects the amount of growth in plants.
‘* They put each kind of;soiﬂz in a different pot and planted’three seeds‘fn%;?{/
pot. They were .careful to keep everything else the same for each of the.se ings.
Then they measyred- the -‘height that each plant grew. ; ’ -

N\

. P, .
B Her® is the infbrmation ‘they”&llécted.
- . -

-

e

. .
v, . -
% 3 o «

Amount of . Exposure of Number of ddys Height of  ‘Height of

Type of ’ water. every window pots until first seedling in seedling in Colour
Soil -Seed day + kept in sprout appears -’ two weeks three weeks of stem
. ‘1 ¥ = i L3 - o
éan'd ' st .05 L ° .. -east 7-days 4,0 cm . 8,0 cm green
', 2nd .05 L Jeast 9 days °* 3.0 cm, 9.0 cm green
4 3xdr .05 L T oceast 5 days 3.5 cm 7.0 cm green .
sand & 1lst .05 L gast ., 5.days 7.0 cm - 1»1,0 cm ! green
plant 2nd .05 L ‘«east ¢+ 6 days— 6.5 cm . . 12,5 cm green
food 3rd . .05°L ; Jeast , . 3.days 6.0 cm 12.0 cm green
’ ‘o -, .a“.';l""‘ * o : . 0 ° .
. peat ‘lst .05 L | east . 8 days a 5.0 cnt 10.0 cm ! green
" moss 2nd .05 L ° ‘edst 7 days . 4.0 cm - 9.0cm green
) " 3rxd - O5L ‘east 6 days ° 4.5 cm 9.0 cm ‘green.
. - - :Q.- K - o te ' :
garden’ 1lst .05 L v east . 6 days . 6.0 cm \A12.0 cm* green .
soil [ 2nd .05 L eagt), 5 days " 6.5cm 12.0 cm . green
v 3rd .05L east , . 4 days 7.0 cm ! 12.5 cm green
- ¢ ! - 7 p a ’
% » . ' . - e . d ® e 2
. .)-\aa.r i . o . .

- Directions: Their quegtion isz «. "Which kind of soil -hel‘ps' plants to grow the
: tallest?™ Whigh,of the ¥ollowing charts is the best way to show

the informajion they need to answer. theirquestion? -+ s 4
R < 4 e Ve . - ot
.Circle the lettér of the dorrect answer. ) y :
‘ . « s ".-‘n' e PN )
. f ’ . - - pr V4 ¢
(a) Number of, days uptil s -
' .. sprout appeafs T o ; 'a -
Type of Soil 1lst ‘Seed 2nd Seed _.3rd Seed ] R : .
: " . S . *’ "‘ N o,
* .Sand 7 days ' 9 days -~ 5 days . | R
' sand and 5 days 6 gays 3 dayd? S
: Plant Food o R L a e {.
',“ > peat 'M'o‘ss 8 days | %ys ‘6 days - PR AR \
. . - L e ) i : 2 .«
‘ . Garden Soil % days 5 days .. 4 days t o . e T
v——> , L . : v,




o \ >, <\
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—_—— . " ’ *
T by Total Amount Seedling v L Y
L . Grew in Three Weeks o { . )
v Soil Type 1st Seed -2nd Seed 3rd Seed -t
: Sand & Plant Food 11.0 cm  12.5 cm, 12.0 cm ) '
*. Garden Soil 12.0 cm 12.0 cm 12.5 cm e .
; . : " ' -
. (c) - « Total, Amount, Seedlings - . L .
'seed  Grew in; Th?see Weeks ~ Seed Type of Soil
ist /B .0 cm } 1st sand -
2nd 7.0 cm 2nd sand . L
. 3rd 7.0 cm | . 3rd sand °
. . . :J _ - A . J-
1st 11.0 cm . 1s sand and plapt”~food ¢
. 2nd 12.5 cm .2nd - sand—and-plant food -
3rd 12.0 cm . 3rd sand and plant food .
. 1st 10.0 cm - <‘ . 1st peat méss . ' -,
.. 2nd 9.0 cm : 2id  peat moss .- ‘
: 3rd. 9.0 cm . ) 3rd peat moss - |
- 5 - >
. - , . .
~> 1lst 12.0cm , lst - garden soil
.2nd 4I2.0 cm 2nd garden soid S
e * 3xd , 12,5cm 3rd, garden soil ’
’ N R . . ‘
'(d)a Total Amount Seedlings > oNt:lmberlof days until .
TR Grew in Three Weeks _Sprout Appears -
Type of Soil - 1lst .2 2nd, 3rd Ist ', 2nd 3rd *
° o‘ ) . . ! ® 3 "
sand . *8.0 cm 7.0cm . 7.0 cm: 7 days 9 days 5 days -
. ¢ A " . : v
v sand and 11.0 cm 12.5 cm 12.0 ctn ,’g_days 6 days 3 days
. plant food . - O
- : . . . . . ‘
peat moss "510.0 cm- 9.0 cm | -9¢Q om 8 days: 7 days 6 days
_garden soil ' -IZ.OLC'm *'12.0 om 12.§ cm,- 6 days 5 days 4 adys
» ) Al " ~ ’ *
L Ae) s . 11‘0ta1‘ Amount Seedllngs ‘ < ¢ ’
., o v Grew ;m Three Weeks « ° ., . . * |
T, . ' L E | ®
Type of -Soil 1st "-2nd 3rd | - i . ‘ |-
L tT ty
. sand - 8.0, cm 7.0 ¢h . 7.0 om . - \ o
° . s 7 . < Wt \
_° sand and - i1.0 ém 12.5 cm  12.D gu o
Plarlt food ‘.. ) . - “a “ . w8%0 L . . \ : |
L ,peatt‘moss - 100cm 9.0cm 9.0 cm " R
ot . . . ) : ‘ R T % | “. -
o garden soil . ~12-.0-cm. 12.00cm  12.5 cm - e .

7; - : K . ‘ © v = .' .— - ’ ’]. ’ fe kY y';‘ ’ .v ’ .
<y PN s . - " :‘ ; . h ' ¥ . .- s g ret \‘ Wt e g ‘ "
v . . cooent : - s

5 - VAT SN AL T o,
M d “t 4 . b N - - ¢ "3
B . ) 3 P .y
' N . . L4 . - .
- ."' . S Q . . . N4 » »
‘u2 ¢ . L0
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Recording Information® ' . , ) Junior
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4. Effect of Soil Type on 3 . AT . L
. Growth. of Plants e . o .‘}. PP \‘r
; O (Version 2) = . x ; —_— ST K3 .

ot . .
¢ . - " : . L
- . o ’ .
¥
. .
.

They .put each Kind of soil in a different pot, and planted three seeds in each

" 'A class is'studying\how'thg type of soil affects.the amount of grdﬁth'in plants.

i ~pdt. They were caxeful to keqp.everything else the same for each of -the seedliqgs:

Then they meagured %Qenheightfthatthach plant grew.

s . A . o a3 - [

s - " s « 3 ’ -
‘Hexe is the fnformation they goAléEted. . i " te
; A s ’ S
Amount of Exposure of Number of days Height of HeighE"D,‘v y

Type of water every window pots until first . seedling in seedling in Colourx

Soil Seed day kept in sprout appears twa weeks three weeks of stem
sand 1st ..05 L _ east 7 days T 4:3 em T TTB.0cm ~ Tgreen
2nd. .05 L east 9 days " 3.0 cm * 9.0-cm green

v 3rd” .05 L east 5 days ' 3.5cm 7.0 cm green .
l i .

sand & 1lst .05L east 5 days 7.0 cm 11.0 cm, green .
> plant 2nd .05 L > east . © 6 days 6.5 cm 12.5 cm green
food - 3y .05°L " east + 3 days, "6.0 cm 12.0 cm_ green
peat, - 1lst . .05 L east 8 days 5.0 cm 10.0 cm green

' MOSS 2nrd .05 L east - 7 days . 4.0 cm .+ 9.0 cm green’
. 3rd .05L east 6 days_ ‘4.5 cm 9.0 cm ' green
garden 1lst .05 L east. 6 days ' 6.0 cm 12.0 cm green
soil 2nd .05 L east 5 days 6.5 cm 12.0 cm green
Yoaet .7 3rd: OS5 L . edst "4 days - 7.0 em 12.5 cm greeh
- » . ‘/.

. ! ‘ " . -
- * ) L] N
'y €

. - ANEY -
- Directions: ‘The class made up this chart to record the information that would
: *  help them answer their question: "Which kindvof soil helps plants
TR ' .grow the tallest?" ) , .

A ~e
‘

VS _Dotal Amount Seedlings. Grew' In 3 Weeks

_Type.of Soil Co1ste 2nd 3rd
sand = (m @ () (c) .
- sand ‘and .. o . . ! i
| plant food () | (@ (e) L () -
S . e : : - 1 . ,
. _peat poss * (@) | lg) L (1) A
) _garden L , \ T : L P
Nt (e - G ok o LT .
D . Lo T ) :
. .'l) ; ‘- . e . . Tt ’ b
- . N . ] ) . " \ . L] .
“ Q."‘_,e v . 0. ’ ) '

v’




. ) .
) . . e
> . ! ' A b B ({_ P

| . » @
' 2, * t

1. How should the clads record the 1nforma‘t:.on that the four lst seeds grew
8 0 cm, 11.0 cm, lO 0 cm and 12. 0 cm each in three weeks? ’

ey Circle the mumber of the correct answer. S . L '\cs
1) .. Put the numbers in spaces (a),,(d),, (g) and (3J. v
- . (i1) Put'the numbers in spaces (m), (), (b} and (c) . ‘
& Y N

.

(iii) MaKe up new spaces for the J:nformatlon. .

. . . L.
. "

(iv) Leave it out. . .

- peat moss sprouted in 8 days? .

. [

— Circle the number of the correct answer.

N

— (i) Include it in space (9). . .

.

(ii) Include it in space (a). &

L

. " (iii) Make up a new space for the information.

-~ {iv) ,Leave it out.
/ ' ’ ’

3. How should the class record the information that each plant was p¥aced,
in a window wi¢h an eastern exp/sure"

Circle the nv.miber of the correct‘answer.' “

- . N - a ',

\ (1) Record it in spaces (m), (n), (o) and (p) in the soil type column.

(n), (i), (3),. (k) and (1).- x

’

' N . N . . i v
(iii) Make up new spaces for the information.

(iv) -Leave it outy ‘ e

_— . . >

3
4. How should the class record the lnformatlon“nat the 3rd seed planted in

, sand and plant food was 12.0, cm high three weeks after planting?

.

"circle the number nyd:he correct answer.

-

(1) ! In space (b) . - ‘ - .
. x . (ii) In space (f). N,
- (iii) Make up a new space for t};e 'infcrmation. ‘ .
o . (i:r) \ Leave it out. . , \ Coe .

) (id) ‘ilecord it in each gf the spaces (a), "('b), fc),, (@, (e), (£), (g,

2. How should the class' record the information that’ the lst seeds planted in |
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Recording Information

' 4. Effect of Soil Type o
Growth of Plants
{Version 3)

n

. -

A class is studying how the type of soi}l affects
They put each kind of soil in a different pot an
pot.  They were careful to keep everything else

.

the amount of dgrowth 'in plants.
4 panted three seeds in each’ -
the same for each of the seedlings.

Directions:

. grow the tallest?"

1

)

' - : T o :
Use the above information to fill in this chart so that.the class
can answer their question: "Which kind of soil” helps .plants to’

. Add more rows or columns if you need them.

- Then théy measured the height that each plant grew. * ~ . ’
— - ' . ‘ r
Here 'is the information they collected. , ‘ -
z - - : Pz .
Amount of - ;Eprsure_of‘ Number of days Height gfl Height of .
Type of water every Wwindow pots  until first seedling ih - seedling in Colour:
Soil ~ Seed day kept in ' sprout appears two weeks three weeks of -stem
sand st .05 L " east 7’days 4.0 cm 8.0 cm- green
- 2nd .05 L east ' 9 days 3.0 cm .9.0 cm. green
.3rd .05L ‘east 5 days 3.5 cm 7.0 cm - green
sand & 1st .05 L - east + 5 days ‘o 7.0 cm 11.0 cm green’
plant 2nd, .05 L east -6 days - 7 6.5 cm , 1l2.5 em green
food . 3rd~ .05 L east 3 days. 6.0 cm 12.0 cm green
- . o, . ) '<- . ot
peat 1st .05 L - east- ' 8 days 5.0 cp 10.0 cm green
moss 2nd .05 L east 7 days 4.0 cm ‘.0 cm green P
. 3rd ;.05 L elst ' 6 days ¥ 4.5cm - ¥.0cm green
kA : .l'l ' ; 5 ’
garden . 1st -05‘@~ east “. 6 days 6.0 cm. ~12.0 cm _ green
‘soil “2nd OS5 L | . east 5 days v, 6.5cm . 12,0 cm green
) . .3ra .05L éast 4 days 7.0 cm 12.5 cm green
. / N . - 4 LaN .

=N

~ .-

3 Weeks

) _ \ébéél,hmopnt Seedlings Grew in
. R . g;‘ ) 4 R ,
Type of Soil " | 1lst’ oo™ 2nd . 3rd
, " €

L ' \‘
sand — . L ’
sand and ° e ‘\q ?
plant food . 7 i

peat moss

garden so}l

-
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g, Effect of Watér Temperature
« on Germination Time .
(Version 1)
LT ' : P Co o s
Paul wapts to know whether t temperature of water will affect the time a P
seed takés ’tp sprout. tlass helped Paul plant seeds in soil in pots..
ey set the pots together in a sunny tlassroom window and watered them !
everyday. They kept everything the same for all the seed pots except for ‘
three different temperatures of water, coglk, warm and hot. They watched
/ - them for two weeks. N - ' _ :
. ! S S .
Here is the inforE}ation ‘Paudl col‘;Le?!%ed. o " o S i
o ' . ‘ h - e " ) e ' . - ’ ’
Number of . . Amount ‘Daystuntil Helght of " Colour of
seeds in Type of  of water .sprout- sprout’ ¢n  sprout ip
* pot © Seed each day . appears twoyweeks = two weeks
. T ? ) A ’
Used Cool Water : , . N s ) , - ‘
- 1lst plant 1  bean LO5L° - 6. . v o dem " green
- 2nd plant . 1 » " bean . .05 L 7 '3 cm « gréen
- 3rxd plant 1 . bean .05 L 6 5 cm* green’
. Y . b , “ ° ;. El
Used Warm Water = . : " . . ,
- 1st plant . 1 bean .05 L 5 e 5 o ' green
- = 2nd plant 1 bean . .05L » 5 5.cn # green
- 3rd plant 1 bean .05 L 6 4 tcm green
' . V>
. - . . a e .
o
Used Hot Water L . - IR 7
- 1st plant « .1 bean .05 L no sprout 0> -
- 2nd’plant,-* 1, bean .05 L no sprout 0 S -
* = 3rd plant W I}ean . 05 L no sprout 0 / e A
. R . v P ‘ o ~
. | 2N ' Vi / . N
1y &‘ - ' !
; ‘ '
Ty . - .
nl L ’ . ) T .
“' ' \ e . . ‘
\ . - - . ﬂ" 4‘ i
K w o ‘ - N ‘/ ) . \ . ) Y
. N " : P ] v | .
‘ . R s ! “a . | . ’
. - < T 0" . ’ s T .
. , . \\\\ .‘/\‘ ja < i , yo L
- . . L Y N . ki . .’
. “ s ® .
5 : N » N
. ~ , L] -
] ] ‘ l ‘? « B [ 3 ’
) ) . . . , . R )
o = . A
3 ,'\ < - M , .,

« - . °
.
—_— ., N -
s

Recording %nformationf Lo ‘ oo Juniory




pDirections:

(a)

* (b)

(c)

The class'made ch
Which one do you
"Does the temperature of the water affect th

to sprout?"

arts of the information in their nctebooks.
think is best to help Paul answer his question, :
e time a seed takes

.

1Y

>

Sy
.

Y

-

Circle the letter of the correct answer.

- Cool Water

Warm Water

. Hot- Water

Cool Water-

Warm Water

Hog Water
’

’ Il
Cool Water

Warm Water

Height of Sprout

3rd plant

3

]

no sprout

;

Sprouting Time

lsé plant

no sprout

2nd plant
N

1st plant. 2nd plant -

4 ¢m 3 cm . 5cm “
5 em’ 5 cm” 5 cm >

0 .0 o .

: I

Sprouting Time .

l1st plant 2nd plant #rd plant

6 days 7 days 6 days

L3
5 days 5 days 6 days
-4

5
6 days
‘ td

5 days. / 5 days\l\\ 6 days

7_d§ys

6 days

€

>

/3xd plant .

95

4

d) \ Sprouting Time . Height of Sprout f
. ' . 1st plant 2nd plant 3rd plant  lIst-plant 2nd plant 3rd plant .
» b o
Cool Water 6 days 7 dayé 6 days " 4 cm 3 cm 5 cm
. » 7. ‘ .
Warm Water 5 days 5 days - 6 days 5 cm 5 cm 4 ,cm
Hot Water qg‘sprout no.sprout .no sprout 0 0 0
(e) Tempera;gre,of . ‘ . - , .
"+ Water . + Plant Sprouting Time. ' Plant /
cool 1st ° 6 days . 1st
’ cool o, 2nd 7 days -~ 2nd
. OO} K 3rd 6 days , 3xad . N
' ; - .
warm ' 1lst 5, days 1st
- warm 2nd 5 days ‘ -2nd
warm 3rd. _6 days 3xd
n‘ -
% ' shot . 1st no ‘sprout 1st ,
Ut hot 2nd’ _ ;| ho sprout 2nd -
. hot \ 3rd no ‘sprout: 3rd ’
4 T |
d v e ]
‘, . . Q.m—.'
v \ P N :'{ o




Paul want% to know whether th
seed takes to sprout. The cla
They set the pots together in a s
They kept everything t
three different temperatures of water,
theq“for two weeks.

everyday.

Recording Information

Effect of Water Temperature.
on Germination Time
{Version 2)

®

Here is the information paul collected.

-

e temperature of water wi
'ss helped Paul plant seeds in soil in pots.
unny classroom window, and watered them

he same for all the séed pots except for
cool, warm-and hot.

*

They watched

Height of
sprout in
two weeks

Days until

Junior

11 affect the time a

Colour of
sprout in
two weeks

Used Cool Water
- lst plan

- 2nd plant

- 3rd plant

Used Warm Water
- lst plant
- 2nd plant
- 3rd plant

Uséd Hot, Water
- = lst plant
‘'« 2nd plant
- 3rd plant

Directions:-

Numbef of
seeds in Type of
pot Seed
1 7. ., bean
1 bean °
1 ean
1 - © bean
1 . bean
1l ' bean
2
1 bean
1 * bean

1l bean)

The class designed th
that would help Paul answer his question:
of the water affect the time a seed takes to sprout?”

o

Sprouting Time

oo
i ot n
Rl el

.no sprout
no sprout
‘no spyrout

o O

a v

Warm Water (k)
Hot Watef

(d)
Ag) "+

Température - ]
of Water’ 1st Plant ’ 2nd Plant 3rd Plant
Cool Water (3j) (a) . {c)

(£)
(1)

green
green
green

[
greén
_ green.
.green

e following chart to record the information
"poes the temperature




How should Paul record the information that the sprout appeéréd in
first pot watered with cool water in six days?

_Circle the number of: the correct answer.
(i) Put 6 days in space (a). _
(ii) Put 6'days_in space (e).

(iii) Make up a new space for the information.
. (iv) . Leave it out.
- "»
2. How should Paul record the information that each pot received .05 L of
water each day?

Circle tﬁé\ngghg£<pf the: correct answer.

(i) ‘Record it in the spaces (j), (k) and (1).

(ii) Record iIt.in each of the spaces (a), (b), (c), (d), (e). (ﬁ); (9) .
g (h) and (i).
/ ¥

. (iii) Make up'new spaces for the information.

3

-

(iv)' Leave it out.

I3

3. How should Paul record the information that the fhird plant watered with
. ol water was 5 cm-high at the end of two weeks?

S N = >

#% 4% Ccdrcle the number of the correct .answer.

G i s - iy
I ¢ 8 Include it in space (c).

~

‘. .
>

(ii) Include it in space (j).

(1ii) Make up a new space for the information.

4

" (iv) . Leave it out.

.

4. How should Paul record the- information that at the end of two weeks no
sprout had appeareéd in any of the pots watered with hot water?

.
r

& , .
* @ircle the number of the correct answer. )

(i) put "no gprout" in spaces (a), (b) and (c).
_(ii) Put "no sprdut" in spaces (g), (h) and (i).
(iii) Make up new spaces for the information.

(iv) Leave it out.




Recording Information

5. Effect of Water Temperature
on Germination Time - . )
(Vexrsion 3) . ' AR s

*
~

paul wants to know whether the temperature of water will affect the time a-
seed takes to sprout. The cla s helped Paul plant seeds in soil in pots.
They set the pots together in {a sunny classroom window and watered them
everyday. - They kept everything the same for all the seed pots except for
three different temperature§ of water, cool, warm and hot. They watched
théem for two weeks.

. ~

"Here is the information Paul collected.

¢

° 2

o8

] ‘ . ’
’ S N
Number of Amount Days until Height of Colour of -
se'eds in Type of ® of water  sprout sprout in sprout in
pot Seed " each day appears two. weeks two weeks
Used Cool Water '
- 1lst plant .1 ¢ -bean .05 L 6 4 cm green
~ 2nd plant 1 : -bean .05 L 7 . . 3 cm green
- 3rd plant 1 -bean fo5 L 6 5 cm green
Used Warm Water .
- lst plant 1 \ bean <05 L .5 5 cn green
- 2nd plant 1 \ bean .05 L 5 5 cm green.
- 3rd plant. 1 bean .05 L 6 4 cm , green'
Used Hot Water ' ' .
- 1lst plant 1 " bean .05 L no sprout 0 ‘ -
- 2nd plant 1 bean .05 L no sprout 0 -
- 3rd plant 1 bean .05 L ‘no sprout 0 -
pirectionss . Use the above information to fill in the following chart so that
paul can answer his question: "Does the .temperature of the water
affect th?_time a seed takes to sprout?" -
Add more rows or columns if you need them.
Sprouting Time . - ‘ )
Temperature - ’ .
‘of Water lst plant 2nd plant 3rd plant
Cool Water . -
Warm Water T ‘ . '
Hot Water s : ‘ - '
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Recording Information , st Jiniox,
. ) 99
6. Size and Volume of Marbles . '
) (Vexrsion I) . ' ~.
Anh wanted to find out if the mass of a marble is related to its volume.
She collected some small, medium and large marbles of digfereﬁt colours
and mate;iéls»— She made sure she had a marble of each material in each
“ei size. She dropped them one by one into water in a’ glass cylinder. The
cylinder had markings on the side so _she could tell how many mL the water
- ~ rose when she addgd'a marble. . . . g '
,  Here is the information Ann collected.
~ N y . R . >
Level of water . Level of water
in cylinder \ . Material in cylinder .
when no marble Colour of ) marble after marble Volume of
- is'in it Marble .Size of Marble made of is added - Marble
. 20 mL blue 1st small one .glass i 22.5 mL 2.5 mL
20 mL Qrange lst medium one  stone 23.0 mL . 3.0 mb
20 mL / red . 2nd small one stone 22.0 mL 2.0 mL
20 mL yellow 1st large one  plastic  25.0 mL 5.0 mL
i 20 mL green 2nd medium one ‘plastic 23.5 mL 3.5 mL
20 mL yellow 3rd medium one glass 23.0 mL 3.0 mL.
> 20 mL green 3rd small one  plastic  21.75 mL 1.75 mL
20 mL red 2nd large one glass 24.5 mL 4.5 mL
20 mL blue 3rd large one stone 25.0 mL 5.0 mbL
[ l .
/ ) .
r N
-~ ~
) f—
R c' - % - » 3
A




e
‘

.Directions:

(a)

(b)

~

.

(c)

(@)

{e)

Sh
th

a

marble related to its volume?"

. Circle the letter of the correct oOne.

Material marble made of -

.

Size of Marble lst marble 2nd marble -3rd marble
small glass stone plastic
medium stone plaséic. glass
large plastic { glass stone

-

_ Volume of Marble

{

100

egtried different ways to organize the information into a chart
would help.her to answer her question, "Is the mass of a.-

«

- 102

Size of Marble 1st marble 3rd marbfe
small 2.5 Wb  1.75 mL o
mgdium 3.0 mL 3.0 mL
large 5.0 mL 5.0 mL
“ L
Volu@e of Marble Material marble made of:
Size of.
Marble 1st marble 2nd marble ‘3rd marble .1lst marble 2nd marble 3rd marble
* small 2:5 mL 2.0 mL / 175 mL glass stone plastic
medium 3.0 mL 3.5 mL 3.0 mL stone plastic glass
large 5.0 mL 4.5 mL 5.0 mL plastic glass stone
4 . C
: Volume of Marbie
Size of Marble 1st marble. 2nd marble 3rd marble .
small 2.5 mL 2.0 mL 1.75 'mL
. medium 3.0 mL 3.5 mL 3.0 mbL - v
large 5.0 mL 4.5 mL 5.0 mL
Size of Marble Volume ‘of Marble
1st marble small medium large _1st marble 2.5mL 2.0 mL 1.75 mL |
2nd marble small medium 'large ) 2nd marble 3.0mL 3.5mL 3.0 mL
3rd marble small’ medium large 3rd'marﬁle 5.0mL 4.5mL 5.0 mL



Récordiﬂb Information

volume of a marble and its mass?H

v

volume of Marble

L~

10

2
v

Size of Marble 1st marble 2nd marble 3rd mqule

small (3). ' (a) s (b) o e)

pedium (k) (d) (e) LD

large (1) (9) (h) (1)

< - . b Y
. +

'

- . * 101'
6. Size and Volume of Marbles >
(Version 2) - .

Ann wanted to find out if the mass of a marble is related to its volume.

She collected some small, medium and large marbles of different colours

and materials. She made sure she had a marble of eadh material in each

size. She dropped them one by one into water in a gla®s.¢ linder. The

cylinder had markings on the side so she could tell how man -the water

_ rose when she added a marble. . ‘ T '
- :

Here is the information Ann collected.

Level of ‘water . Level of-Water_ .
in c#linder ‘ . Material in cylinder

. when no marble Colour of . marble after ‘marble Volume of

is in it Marble _ Size of- Marble made of is added Marble

20 mL blue 1st small one glass 22.5 mL 2.5 mL
20.mL orange 1st medium one ° stone 23.0 mL 3.0 mL
20 mL © .« red - 2nd small one stone ¢ 22.0 mL 2,0 mL
20 mL yellow 1st large one plastic 25.0 mL 5.0 mL
20 mL green 2nd medium one ~ plastic 23.5 mL 3.5 mL
20 mL yellow, 3rd medium one  glass 23.0 mL > 3.0 mL

: : : ' 4
20 mL, green 3rd small one plastic 21.75 mL 1.75 mL
20 mL o red ., +2nd large one glass 24.5 mL 4.5 mL_
20 mL blue 3rd large one stone 25.0 mL 5.0 mbL
. ’ - - 3 \
-Directions:-'Aﬁﬁ‘desigﬁedfthiS—chatt_tourﬂggzé*EEE*iQESETation that would help
' her ansWer her question: "Is thgre a relationship between the - ————-

)




~

v

l-.

5

How should Ann. record the information that the first large marble has a

a Ly

. A R 102

A ’

Pid

~

volume of “5- mL? . A .o .

“ -

Circke the number of the correct answer.

L3
(1)
(ii)

(1ii)

(iv)

/

-

Put "5 mL" inﬁspabe (g9).

Maké up ‘a new space for the ifrformation.
) : b

Leave it out. . o

< » .

Put "5 mL" in space (f).

. -
S

[ A
. .

2. How should Ann record the informatidn that the water. in the cylindex stood

at.21.75 mL after she added the third small marble?

N

- “

Circle the number of the correct answer. . . RS

(1)
(ii)
(iii)

(iv)

Leave it out.

Include it in space (c).

Incl?de it in spggé’(j). ' . . )

v
Make up a new space for the information.

* *

3. How should Ann record the i{nformation about the material from which'each ,
marble is made?

N K A

*/—‘

Circle the number of the correct answer.

(1)

Include it in the spaces (a), (b), (c), (d), (e), (£), (9)s (h) and
(i) . | : ' ,

¥ <
Include it in the spaces (3), (k) and (1). .

(i) .
(iii) Make up new spaces for the information. . ‘
(iv)} Leave it.but, .
How should Ann-record the information that the volumes of the medium- N
sized marbles were 3.0 mL, 3.5 mL and 3.0’mL3 . L . )
Cirele the number ;f thg;correct a;swe{. X . . . | -
(1) . Put these numb%fs in ;paces (d), (e) and (f). t’ . ; .
(ii)._ Put these numbersoin sbaces (g), (h) andh(i). . e )

« * 4
(1ii) Make up new spaces for -the ‘information.

(iv)

v . [

Leave it out.. S R .

r' ﬁ‘-{ @ X 10‘; .
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Recording Information ' ) . '

- - : 103
- 6. Size and Volume of Matbles - - N ‘ - .
$  @Version I~ __ ' : . . .
N~ L ’ . * . o .
. : .
Ann wanﬁed to fiqd out if the mass of a Warble is related to its volume. ’
She collected some small, ,medium and large marbles of different colours .
and materials.- She made sures she-had a maxble of each material in each .
size. She.dropped them one by one into water in a glass cylinder. The
,.cylinder had markings on the side so she could tell how many mL the water 'f
rose when she added, a marble. - .
c p
“Here is -the information Ann collected. C ~ e
Level of water s ' Levél of water
.in cylinder R ) Material in cylinder ' )
when’ no marble Colour'of T » marble _ after marble Volume of
is in it ) Marble ' Size of ‘Marble .made of ic added Marble
20 mL blue 1st small one glass . 22.3 mL 2.5 mbL
20 mL orange l1st medium one stone, 23.0 mL 3.0 mL
, 20 mL red 2nd small one. stone 22.0 mL 2.0 mL
© 20 B0 yellow lst lhrge one  plastic  25.0 "mL 5.0 mL
20 mL green ‘2nd medium one  plastic’ 23.5 mL * 3.5 mL
20 mL ) yellow - 3rd medium one Jlass 23.0. mL 3.0 mbL
1 : . ' ‘ .
‘20 mL green. _ 3xd small ‘one plastic 21.75 mL 1.75 mL
20 mL red ' 2nd- large one glass 24.5 mL 4.5 mL
20 mL blue 3rd large one stone " 25.0 mL 5.0 mL
P - . . N . - o ) v
; R R .
. pirections: Use the above information to fill in this chart so that Ann.can o .
- answer her question: "Is there a relatiohship between the volume '
- .+ of a marble and its mass?" '
. ‘ *
. Add more rows ar columns if you need them. : e
. Volume of Marble ’ ’ .
. size of Marble’ 1st marble 2nd marble 3rd marble
small . . N, f
- T . - ra Ad
medium i -

)4 1

-, larxge ‘
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. R °E, tOBSERVING RELATIONSHIPS IN DATA - Juniorxr Level
, Answer Sheet
/ ?
- - Levels : ,
Items ‘ 1 2 3 -
- 1. Ramp a W b ot ,d‘
2. Moose & Wolves c d b
¢ K e N
3. Magnets | b a c
] . 12 .
4. pPlants & Sunlight’ d c ", a
5. Plants & Water 4 c b
or . ' »
R -2 Plants & Fertilizer c b. a
7. pendulum b a. c
q .
8. Shadows a c ~d
9. Animal Coverings, - b a d
fur
. .
"' "10. solutions ‘ + b’ d c
- o .
v g
- S 3
) ¢

S-

104

|
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¥

Observing Relationships’ i : l&uniof

- o ‘ o .
‘ ‘4 -
- 4 -

1. Ramp ° 3

Height
oft
Ramp -

. : {
. .- ‘Distance Travelled By Marble

Richard did an experiment in which marbles of different mass rolled down
a ramp. He wgpted to find out if the distance“travelled by’ each marble is
.influenced by the mass of the marble. These were his results:

°

Distance Travelled by Marble P

Trial 1 g marble 2 g marble 3 g marble -

- / - ; .

, 1lst .12 . 17 24 ’ ,

2nd 14 - 16 . 22
3rd ‘11 - .19 23

; 4th 15 - 14 , . 18
5th 9 15 25 -

Q

. . ' o . :

pirections: What would be the best way to find out if there is a relationship
between the myss of a marble and the distance it travels down the
ramp? S T

t Circle the letter of the best answer. - . - Lo
v 3 . -
(a) - Study, the information for the lst, 2nd and 3rd trials of the 2 g marble.
See what happens to the distance the marble travels on ‘these folls.

’

. . . * P . ‘
* (b) Find the longest and shortest distance travelled. “See if the marble's mass
is.bigger for the longest distance than it is for the shortest distance.

NI (c) » Look at all the information. See if the distance travelled is always \\\i\‘
longer as the marble's mass gets bigger. ) : B
» . ' - .

(d) Compare the distance the marble travelled on the middle trial for each

' . mass, See if the'di§tance increases as the mass of the marble increases.
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\?./ Moose and Wolves C . :
’ . . . . ),
4 <+ H . - . e
¢ Frank thinks, that wolves may kill moose. He got some information about the ° ,
~ . changing numbers of moose and wolves in Algonquin Park. He wanted to find
. out if the number of wolves Iiving in the Park influenced the nunber -of moose:
living in’'the Park. ' v . ¢ .
A . » L .
X Here is the informagion he received: * » ” .
Number .- Number . ~ T
. Year of Wolves. gngoose° 63 . Ty \
‘ 967 78 53 ‘ '
1968 ~ . 100 - 44 . ’
1969 124 33 »
1970 . 148 20
4 . LY
1971, 11, o2 : , '
1972 © 124 30 , : o
. 1973° ' 98 . 43 / A -
1974 © 73 54
1975 . 105 42, ° - -
1976 135 g g C 3¢ . ' .
1977 161 28 . ) g o
S 6 01978 . 204 * 18 _ - : -

-

"
’ . 7
i

. J .
- Directiops: What would be the best wdy to, £ind out if there is a relationshig

P i betw?en the number of wolves and the number of moose im the Park?
. ) - ‘
Circle the 1etter/9f the best answer. - ’
(a) - Look at all the information. K See if the number of moose always geté T .
.. _smaller if the number of wolves gets larger. -

~

,

.
.

(b) Look -at the numbers for the first am8 last years. If there are more .

wolves in ‘1978 than there were in 1968, see if there are fewer moose roat
. in 1978 than there were in 1968. .
" - L El * . '/_‘
> 2 . ‘

(¢) ILook at 1969 and 1972 when the number of wolves was the same. See what
P happened to the number of moose ip these years.

. , N L
. Vi * : » ) . ® . ‘ . v (\) )
. (@) Find the years when there was the most and the least wolves. ‘See if .
there are fewer moose when there dre the most wolves -and the most moose ’

‘when there are fbwer wolvess g . . .

. s T, ¢

. - “. '-- 10:3)
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'y 3. Magnets - ' . - . N R

7 T s T . ‘ '
<r * ‘ ’ ‘ ’

Bob has done an experiment in which magnets of different sizes.were lowered

.into a can of .pins. He wanted to see if the larger magnets attracted more

pins than the smaller ones. x .

.
AN - RN

A - \ . . ) A 3
‘ : 7 5
. - a
2 . i h ; C T 7 1 < «Can.Half
—‘-'J/_ T — - r- /\/\/,\ “full of
. AN v  Push Pins
Various Sized Magnets ' LAY {
X These were his results: ! ' . : ' . . ,*
Size of " Number. of . . ‘
*  Magnet . Pins picked Up ’ :
" Smallest lst trial 66 o T ) b '
T e 2nd trial 55 . - . . . )
- 3rd trial 70 > )
Mediunm lst trial 75 ) . ' o
2nd 4rial 75 ‘ i )
‘ 3rd trial 79 : .
. 1argest © 1st trial = 90 o ' ’ : ,
X _ 2nd trial 89 o . . '
' ..'*3rdtria1 ., 96, .- L,
s ¥ . 2 ' : . ’ : * 5
“pirections: What would be the best way i:qffnd out if there is a relationship
. . between the size of the magnet and the powér of the magnet?
Circle the letter of .the best answer. .
Lo T (a) Find the largest and smallest number of pins picked up. See 'if the magnet
S _size is greater for the largest number of pins-than it is for the smallest
.. n‘lmb.ero . . s ) * i =
. {b)+ Study the data for the'ls:t, 2nd and 3rd trials of the medium sized magnet.
R " See how'many pins the magnet picked up on each of these trials. N
ST (c) - Compare the numbex ;)f pins picked up on the middle trial for each sized
) * magnet. See if-the number of pins picked up increagis as the size of
) the magnet increases. ) ' Ce T

d) . Look .at all.the.data. Seé if the number of pins the magnet picked up is ,
- - always greater as the magnet size gets bigger.

'f, \) ‘ . . ’ - A, . .
Af"E MC o ‘. ‘,’v‘- : . - B e ‘ O
d s : L S I
c - * . - * Tt - ‘.. ’

[
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4. Piahﬁs and Sunlight ,

N -
v - ¥eo

- % ‘

« John .set up an experiment to see if thegg/was/a’féiati'nship bétweeﬂ the growtﬁ'
of‘ﬁlants and the amount Q£/§unlighf/Ehey received. qz,nsed nine plants. All
swete treated the s e—except that three of them received 6 hours of sunlight .

4 per‘dayﬁ“ hre€ received 9 hours and three received 12 hours.” At the end of the

,nont he meésuneq the height of each plant and recorded his findings. '

[T}

1 ° A} . S é .
. - @
Here are the resu : . - ¥

Apount of Height of Plants After 03? Month

sunlight/Day . Plant 1 plant 2 Plant 3

6 hours 15 cm 13cm -+ 18 cm
/

9 hours " 14 ¢m 2%:éﬂ 20 cm
Y\ Ly
12-hours 20 cm 26 cm 21 cm.
. . .
Directions: What would be t ' best.way for John to decide if there is a -
relationship between the growth of pianﬁé and the amount of
sunlight they réeceive? C- o , -

- ]

.Cixcle the 3eftet of the bast answer. . -

Examine the growth recorded fqi.éhe last plant in each group. See if
the height of the plants‘gmcrease as the hours of sunlight increases.

R
Fl -

Study all of fhe regnlts to see whether a plant always showed more growth N
when it rquived more sunlight.

Compare the plant.thag'grewlthe most and the plant that gféw the least.
.See, if the tallest plant received the most sunlight possible and the

3

. é%ontest‘rgceived the least sunlight possible.

&

-
'
- © - .

;&bk at the three plants that received 6 hours of sunlighi per day.’ See
how tall each of them became. * )

N [

s
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- : : . T Ne—
. Plants and Water ' .
}

" A class wanted to know if there was any connection,between the amount of
_water a plant is g;ven and thé height to which it will grow. They set up

an experlment using nine plants. To three of the plants they gave 100 mL
of water per day, to another three; 150 mL of water per day and:the last’
three, 200 mL of water per day. At the end of a week they measured the,
height of each plant and recorded their flndrngs as follows:

..

¢« s
.

°

N . R .
e .Height "of 'Plants After 1 Week PO ..

100 mL Daily 150 mL Daily 200 mL Daily
plant 1 . Scm 5cm 7cm
.Plagt 2 .. 3 cm 8cm - ° 15cm
Plant 3 4 cm’ 10 cm . 9 cm

<
’

Directions: -How could the class best decide whether there is a relationship
* ~ between the amount of water a plant is g1ven and the \height to

- whiéh it will grow? .

'

" _circle the letter of the best answer. , -

(a) Study all of the results. See if the plants were always taller when
* they received more water. )

. .
»

(b) nCompare the growth of the first plant in each water group. See if there
is a connection between the amount of water and the height to which the

plants grew. )

Q

(c) . Find the tallest plant and the shortest plant.’ See if the tallest plant
. was-given the most water and the shortest plant the least water.”

(@) look at the results with the plants that got the most water evéry day.
See what happened to each of them and how high they grew. .

b /

“

i

D D gy - o e

109

. . \

r?
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. 6. Plants and Fertilizer ' <, .

* iy ) PR

A class did an experiment to see if there was any connection between the
growth of a plant and the amount of fertilizer it was given. In the experiment
they tsed 12 plants. To three ofs them they gave no fertilizer at all', to the
next three they gave 2 g of fertilizer, to another three they gave 4 g of )
fertilizer and the last three they gave 6 g of fertilizer.

IS

. Following are the results they observed:

y Height of Plants In Two Weeks s ¥ !
Og Lo 29 . 49 6g - '
¢ Fertilizer Fertilizer Fertilizer Fertilizer

a

Plant 1 . 2 cm 3 cm 5 cm.’ 9 cm
. 'S . ) -
- Plant 2 1l cm 4 cm 4 cm " 6 cm
. = *

Plant 3 . 2 cm | 2 cm ) 7 cm 5cm

s . .
Directions: What should the class do to decide if there is a relationship
. , between plant growth and the-amount of fertilizer used?

Circle the letter of the best answer. e

-

<
- -

(a) Compare the growth of one plant getting each amount of fertilizer. See
if there is a connection between that amount and how much they grew.

’

{(b) Compare the blant with the greatest amount of growth with that showing
the' least growth. See if the tallest plant was given the most fertilizer A
and the sHortest plant the least fertilizer. .

(¢) Look at .the results for‘thq_three plant; receiving the most fertilizer.
See how much they grew. ) .

°
@

. - 4
(d) Examine all of the information. See if the plants, always grew more when
they were given more fertilizer.

¢ ¢ ,“; ‘-

- [}

o

-
-

PERN
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7. Péndulum

-
-

« ¥
Bob, Jane and Mary did an experiment to see if the length of the arm of a

- pendulum is related to how fast it swings. They made pendulums of four
‘different lengths. Then they took turns swinging each pendulyim. They used
a’'watch to find out how long each pendulum took to complete 10 swings. N
They put all their results into one chart as follows:

-

14

Time To Complete 10 Swings
_ Length 'of Pendulum Arm - . _Bob _ Jane Mary

a

" 10 em ‘4 s 3s 5s

15 cm ; 10 s ‘ 9 s S s )

-

20 cm 11 s 11 s ' 1l s

25 cm ‘ 16 s 14s . 18s

. 9 . . ~p

Directions: What should they do to decide if there is a connection between \\
the pendulum length and the time it takes to swing? "\

Cirxcle “the letter of the best answer.

Study all of the data. See if the time always increases as the length of
the pendulum arm increases.
. ) ® : -

Study the times noted by Bob, Jane ahd Mary for the shortest pendulum.
See how long it took to make 10 swings when each of them tried. ’

-

Compare all the times recordedAby Mary and.Jsee if the time increases as
the length of the pendulum arm increases. .

- .
. Y, . . /

~

Look at the 10ngest time taken and the shortest time taken. See if the
longest time was taken by the longest pendulum arm and the shortest time
by the shortest pendulum. arm.
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8. Shadows

~ - f ’

Bob, Alice and Ted did an experiment to study the length of shadows. Each
attached a light £o a pole. The light could be attached in different positions
up and down the pole. In turn each placed:an object the same distance in

front of the pole. They measured the length of the shadow for each different
position of the light that they tried.

§
[

.er

P

Light on Pole Ny
. g uf—is . Object and Shadow
. Here are theikx results on one chart: s -
Lengtﬁ of Shadow PR
Position of Light Bob's Object Alice's Object Ted's Object
Directly behind object 6 cm 8 cm . 10 cm
3 cm above object | 5em 6 cm - 8 cm
6 cm above object 4 cm . . . Som ' 7 cm
9 cm above object . 2 cm ’ 4 cm 5cm -

-
-

Direé%ionsa What would be the best way” for them to decide if there is a
connection between the height of the light and the length of
. - the shadow? - .

R . Circle the letter of the best answer.

(a) Study the length of the 3 shadows when the light was highest.' See how,
long each of them is. N N

. . \ _ .
(b) sStudy all the results. See if the shadow always gets shorter when the. ‘¢
1ight is raised to a higher pdsition. ' Lt
, ) . N - B / ( " ) P
(c) Find the longest and the shortest shadow. See if the light was &t the-
// lowest position for the longest shadow and the highest position for the ®

>

- shortest shadow. . ‘ 9

/

(d) Compare the shadow lengths of Bob's object. See if the shadow gets
shorter each timg,the light is raised. _ , .

-

. - .




Observing Relationships ’ Junior
. ' | 113
9. Animal Coverings - Fur . ’
v [ . ) ' .
Jeff had noticed that on an animal some fhr is long and some is short., He
wondered if the length of fur depended onthe part of the animal's body it '

was found on.

He collected the following information:

- Lendfh of Fur ‘ X
Part of Body Wolf Buffalo Bear Badger 1 Fox 'Groundhog
. Neck . long ioﬁév *  long long \ long long )
. Stomach ) sﬁort long long short short  short
Back short sﬁ;rt short s?g;t shoxrt  short

pirections: What would be the best way to find out if there is a relationship
, between the length of fur and. the part of the body on which it
_ is found? . 5

Circle the letter of the best answer.

Ed . . /

(a) Pick the biggest and smallest .animais.. See if they have long and éhort
i fur on the same parts of their bodies.’ {

. (b) XLook at the information about one of the animals. See where the fur is
Xong and short.

4

b
(c) ZIook at all the information. See if leng fur and short fur are always
§ ~ on the same-part of the body of all the animals.- > .
. 4
t ' .
(d) Look at all the information about one part of the body. See if the
é same length of fur 1s on thlS part of all the anihals. °
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10. Solutions )
| ‘ .
Dave put equal amounts of water in three different jars.\\The water in each

jar was a different temperature. He added salt, 5 mL at a\time, to ohe of
the jars. He stirred the solution and kept adding salt unti; nc more would
dissolve. Then he did the same with each of the other jars. “He counted the

N

number of 5 mL portions of salt that dissolved in each jar. He repeated the
. AN

whole experiment 3 times. N
. B N\
Here are his results: . N
L4 ¥ P " \
Amount of Salt Dissolved in 5 mL Portions )
Temperature . \\\
of Water . Trial 1 Trial 2 Trial 3 ’
Cool g8 = - 1. 6
Warm 12, 13 12
Hot 21 » 19 20 S

’

Directions: What would be the best way for him to-decide if there is a

(a)
(b)
\ (c)

@

connection between the temperature of the water and the
amount of salt that could be dissolved in it?

Circle the letter of the best answer. .

look at all the information. See if more salt always dissolved as the
temperature of the water increased. . .

-

-

4 .

Study the amount of salt that dissolved in the hot test water. See
how much dissolved each time. '

L

1ook at the information about the last trial., Sée if more salt was
dissolved as the temperature of the water increased. .

Find the least and the most salt that di§solvéd. See if the water

temperature was different for the two amounts.

N o

14
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.

1. Volume an@ Size

?‘

)

L.

Water Level
Wwithout Object

4 First, John partlally £ill
took three objects ma
For each object he carefully measure

the water.

<

(&\‘\\% ™

ljevel rose when it,was placed in the water.

‘

Here are the results he obtained:
IO

size of Object-

Mass of Object

Water Level
with Object

<

de of different substances and plac

ed w1th water a narrow gnaduated cylindet.
ed each, in turn, in

d &he number of cm the water

-

Then he

Amount Water Level Rose , °
. J . —

Object 1 (smallest)

Object 2 {medium)

Object 3 klargest)‘

Here are some\statehents about'the results of. th

1. The volume of the object was ﬁffected‘by its mass.

10 g
15y
549

+

P

4 cm

8 cm

12 em

e

e experiment.

2. The volume of the object was affécted by its size.

3. As the size of the object incredsed; its volume increa
& ,

.

4. The volume of the object was unrelated’ to its mass.

.-

pirections: '

Circle the 1etter of éhe best answer..

(a) Statement

B

3 and statement 4.

‘(b) Statement 2 only.

(c).! Statement)l

(d) Statemen;-4 only.

(e) Statement 3 only.

Provided by ERIC.

onl§.‘i ;

Which statement or combina
results of the experlment?

»
>
.

¢
tion of statements hest describes the,

’

sed.

“

<<
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2. 2}én§ Growth

N "
A group of studehts did an experlment with plants. They planted radish seeds
in 6 pots. .They added fertilizer to pots 1, 2 and 3, but. gavgtno fertilizer
to pots 4;.5 and 6. Pots 1 and 4 got .01 L' of water daily, pots 2 and 5 got

.03 L of watér daily and pots 3 and 6 got .05 L of water daily. At the end
of 3.weeks they measured the height of the seedling in each pot.

Here are the result’s:

. -
a

Amount.of ., Height of Seedlings }n_3’Weeks s

Water Daily Fertilizer - No Fertilizer

.01 L - Pot 1 - 16 cm Pot 4 - 10 cm . ) : .«

.03 L Pot 2 - 17 cm éot 5.- 11 cm

.05 L Pot 3 - 18 cm Pot 6 - 12 cm Lo
N : : . b ‘ ’
. Here are some Statements about the results: J ‘ N

«
v

1. Adding fertilizer increased the growth of the[plants

2. °"Adding fertilizer to the plants made a dlfﬁerence to how much they grew.
3. As the amolnt of water given to the unfertilized-plahts increased the
growth of the plants decreased.

4. Increasing the amount of water given daily increased the growth of the
plants. ) M

s

T ———
Directions: Which statement or comblnation of ‘statements best descrlbes the

Yesults of the experiment. ”

Circle the-letter of the best answer. -
. - ] ‘ -
(a) Statement 1 and statement 4 together. . s

(b) Statement 3 only.

a

I

(é) Statemeht 2 only.:

. (d) Statement 1 orilly.' —

LS

(e) Statement 2 and statement 3 together. - .

-
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3. Electromagnets
‘&

. Margaret's teacher made an electromagnet by carefully wrapping a nail with
copper wire and attachind the end of the wire to a battery. She had more
batteries that she could also attach to increase the power of the magnet.
Sshe had a set of weights, some made. of coppé€r and some made of nickel. ‘She

1ifted these with the magnet. - R ’

o O O

209 40 g 60 g

COPPER WEIGHTS

L. o " nail \ . . "L
; S0
more batteries . battery ' wire :
A .
e 209 . 40 g 60 g

bt - .

. . electromagnet . NICKEL WEIGHTS
< »

Here are the results €he goE: -

“

< 4 B ?

Al

Check mark indicates weight could be lifted.

.

Number  of . 4
C .
Batteries °9?er - Nickel

in Magnet 50 g 40g 60g 209 409 60 g>
1 v | a
5 v/ v’

3 &// v v v’ v

Here are some statements about the results:

0y

. s o
The electromagnet could 1ift a greater mass of copper than of nickel.

As the number of batteries in the magnet was jncreased, the mass it could
1%ft also incre¥sed. ‘ L .

When the mass of the coppe weights was increased, there was an 'increase
in the mass of the nickel }igh‘ts. '

The number-of batteries in the magnet made a differencé to the mass that
could be lifted. :

.
E

. ;o
Directions: Which statement or combination of statements best describes the
resul£§ of her experiment? ;

Circlg the letter of the best answer.
Stétement 3 ;Zé'statement 4 together.
Statement 1 and statement ? together.
Statement 2 only. e

Statement 4 only.

_ Statement’ 3 only.
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4. Pendulum , ' . .
. < 4 ~ 2,

0 . e -
A group of students did an ‘experiment With pepdulums. They used a string
fastened to the edge of a table for the arm of the pendulum, and tied a
wéight at the other end of it to be'the bob. They measured the period.of
their pendulum (the period is the time the arm takes to make a compIeEe swing) .
They repeated their measurements with different arm lengths and differént
bob masses. . p .

h

]

- ' Here are their results:

119

Y B \
v >. . » , :‘ > ﬁ~
Time in seconds of. 10 swings I
Mass - -10 cm ‘' 20cm " 30em | ) -
of bob ' arn- ~arm ' arm ) X
, } - - ‘% ) - = d . f .
5g -5 lo \ 15
109 6 - - 10 4 - T | C
~ 15 g 5 9 - :
“ . £ '
Here are some statements abéiit the results: ) .
’ - Y b K3 4

3

1. As the ma§§;of'the.bob increased, the length of the arm also increased.

2. Changing the mass.of the bob did not affect the period of the pendulum.

A

- 3. Increasing the Iength of the arm increased the period of the pendulum.

4. As the length of the arm was c};anged, the pério'd of the pendulum alsoa’changed.

.o
- ]

Directions: Which statement or combination of statements best describés the
¢, .results of the experiment?
- “ e

¥ “Circle the lettex of the best answer, - -
© (a)’ Statement.2 only. ) ] '
. T ) - ) ¢ . ' o i
~ (b) Statement 2 and‘statement 3 together: ‘i’e
A v o Ve . [ .t ;
- .7‘ - _:
(c) Statement 1 only..— . & e s . N 4
(d)., E_‘&:atement 1 and statemé;'lt 2 together _ *¢ » { -
- & . . . . . . et
(e) Statement,4 only. ' .- . . R s ~
(£) Statement 3 only. ) .
~ - . = 4 4

’

‘:i.:»
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. 5. Growth of Fish
A, .
3 . . . . v
The grade 6 scienceMclass did a study with gqldfish. They put one of 4
"jdentical fish in each tank. Fish A and B were puf in cool water. Fish
C and D were put .in warm water. Fish A and C were fed twice a day for 20 -
days while the other 2 were only fed once a day. The gain in masg of the

£ish between day 1’'and day 20 was recorded. . .
. g o~ .. e

A - _B L c D
. 7 .
& ) N .® i - . & &.

=

Twice a day Once a day Twice a day - Once a day

Qool Water - . .Warm WAter.

r
<

Here are the results:

Increase

-

Temperature Fed Oqée Fed Twice
of Water a Day . a Day "

- cool 1 g . 249
& ~— ) .
: 59 - lg

- N

Here are some statements about the results.

A
When the temperature of thé water was decreased, the increase in mass was
greatér. , ‘ ’
. N \
Cpanging the- amount of food given daily made a difference to the increase
in mass of the fish. = '

o L3

-

The quantity of food fed to the fish was decreased and over a period of
' time it was observed that the growth of the fish.doubléd.

When the amount of food the fish received was increased, the increase in -,

mass was greater. A .

-~

» N

The temperature of the water in which the fish were kept affected the growth
of the goldfish.

N . . . & Al .
Directions: Which statement or combination of statements best describes the
results of the experiment? - . . '

.
N,

'%&‘géftclé the letter of the best answek.

Statement 3 and statement 5 together.
. Statement 1 only. '
Statement 2 dnly.
Statement 4 only. .*

Statement 5 only. -

Statement { and statement 4 toge}her.

Statement 3 only. .
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6. Growth of Plants -’Soil and . o . _ ‘
Sunlight': ) .’ . . . ., . . e 0 Q
A‘é‘“ K . FE ot . .
‘N Do * - . ' ,
A group of students planted some: bean seeds.in pots and watched them grow. PR

Pots 1l and 2 were filj.ed with sand, pots 3 and 4 with garden loam. The -
students put pats 1 and 3 in a sunny south window and pots 2 an 4 in a
north.window that got no direct spn. "All plants got the same aimgunt of
water daily. * : - |
. ’ / . -l N [ : [ J i i
_Here are their results: o PR |

Height of Plants in-3 Weeks

Kind of : . _ ) .
Soil Sun’ . .No Sun - < T . !
A 1 . ‘ Y
Sand “Pott 1 - 5 cm’ Pot 2 - 4 cm o ‘L o i .
. * ) N - ‘ Coa f ) [ .
. toam Pot 3 -~ 9 cm Pot 4.~ 8 ci , : . -
Here are some statements about the results: . . ' 2

1. The window in which they were plac?ed made a difference to the growth of

the plants. . . . ..
~ = s : R

2. The kind of soil*§n which they were planted made a dijfe:énce to.the
growth of the plants. . ' L . .

3. The plants greg;' bettér with 'direc;t sunlight than without it.

“
. . . .

’ 4. _The experiment shov.;ed éhat: i)la_mts do juyst as well without direct sunlight.

5. The plants grew better in loam thgn in sand. - o T )
oy - 3 ‘ ' N N ' ! o : T
) pirections: Which s:tatément or combination of statements best describes the . .,
SRR _ 'results of the experiment? N ‘ 7 . : . .
. "7 % ‘Giféle the letter of the best answer.: . ¥ ) ' T
' (a) Statement 3 only. e ' Ce ! o ’ .
(b) Statement 5 only. O
. 4 o ] Coas .. . ) .
" . (c)° Statement 2 only. " . St N ’ .
. { . . - . ' < . ’ . H
(a) Stga.f:ement 3 and statement 5 together. : Tk . ) . .
(e) Statement:4 and Statement 5 togetMer. — - | . .
(f) Statement 1 onl'L'_ : o .

: A .

(gf -Statemént 4 only.
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7. Growth of Plants -

blue liquid & green powder . o
[ :‘ ' - ¢
A group of students were given: . -
: = 9 bean seeds o
. . - a bottle of blue liquid- .
~ : - a box of green powder. .
They planted the seeds in separate pots. Each pot, contained -the same kind ..
of soil. Each pot reckived the same amount of sunlight and water everyday. . °
Once a week each seed received some of the liquid-and some of the powder. ..
After 4 weeks the students measured the height of the plants. : ’
., \ . . [
N Here are the results:
e, . . Vs Height of Plants ', . : , AN
Amount of . 50 my. ' 100 mg N 150 mg .
. blue liquid green powderg. green powder” green powdexr
°e '~ 500 mL _4cm,° . 8em. 1em . C s
1000mL ' -8em 16 cn - . 32 cm ’
1 500 mL l6em ., . 32em  edem’

s ﬁere are some statements abouf thé results of the experiment. /
/ 3 ‘4
. 1. As the amount of blue liquid the plants received was increased, the height
of the plants increased. .

2. The blue 1iqui&/had an effect on the growth of the plants.

3, As the amount ©f green powder the plants received was increased, the height
‘of the plants increased > s §

-
- '
'

"4, The growth of the plants was affected by the green powder.

.

¢ « 5. The experiment "showed that increasing the height of the plants decreased

b N

) the amount of blue liquid they needed. .
. N
| _ Directions: Which statement ot combination of statements best describes the
o . results of the experiment? .
| e , Bircle the letter of the best answer. .

(a) Statement 3 only.
(b) Statement 5 only.

. (c), 'Statement 1 and statement 3 together; ) . .
9 (a) Statement 4 and statement 5 together. * _ '
x o (e) _ Statement 1 only. > : )
(f) Statement 4 only.
(g) Statement‘: 2 only. :

122
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8. Sound .

@
.

jafs. ¢

/ P

Barb found three small jars
water, one 1/2 full and 'the other 1/4 full.
and listened to the sound.

small jars

*

‘ Junior
a 123

bl

. \\'~ :

She filled one of them 3/4. full of
She tapped each jar with a pencil
Then she did the experiment again with thre® larxge

the same size.

@ -

)

*,

1

I

7. |7 2z

-
Here are het results: ’ ‘Iarge'Jars

. 13

Pitch of Sound ° .

Amount of Small Large P v
Water Jars Jars .
3/4 £0ll low  low ' *
1/2 full. medium medium
1/4 full high ~ high °

‘ L)
g&re are .some statements about her results.

°

1. The size of the jar made no difference to the result.

»
~

2. The amount of water in.the jar made a difference to the sound.

The amount of water in the jar did not make a difference to the sound.

A . ¢

Increasing the amount of water in the jar decreaseg the pitch of the sound.

3.

.

4.

-

Directions Which statement or comblnatlon of statements best describes the
, results of the experiment?

, circle the letter of. the best answer. K -

- !

Statement 3 only. ‘ <. \

6a)
_' (b) statesent 1 only. ’ o, )
:(c) ’stetement 4 only. '
(d) Statement 2 only. -
ke) Statement 1 and statement 3 together. g
(£) Statement 1 apd stetement 4 tOg%thr. v : ) oo
Y ) )
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9. Shadows ) , ’
» i -‘ A
v Y
- Bob, Alice and Ted wanted to study shadows. They attached a light to a pole. | ’
The light could be attached in different positions up and down the pole. Then
in turn éach pladed an object the same distance in front of the pole. Bob used
a block 3 cm high.- Alice used a stick 4 cm long and Ted used a stick 5 cm long.
They each measured the length of the shadow for each different position of the
light that they tried.‘&
N v \
Pole ' - o \
with 4
light object . . * Y,
shadow .
Here are their results. ! ) o v
Length of SQadow
‘ pasition Bob's Object Alice's Object Ted's Object
of Light . (3 cm) (4 cm) - ° (5 cm)
Directly behind . 6 cm 8 cm 10 cm
object . ) .
3 cm- above object . 5zCm 6 cm 8 cm -
- 6 cm above-object: ' 4 cm 5 cm . 7Tcm ¢
A3
9 cm above object 2cem 4 cm . 5 em i

Here are' some statements about the results.
. 1. The size of the object made a difference to the length of the shadow.

'

e 2. As the size of the object was increased the length of the shadow increased.
3. When 'the heiglit of‘the light was increased the length of the shadow increased.

4. The height of the light had an effect on the length of the shadow. T
- . -, .

5. As the height of the light increésed.the length of ﬁhe.sha&ow decreased.
Al - »

- -~ .

- , .

Directions:— Whicﬂ statement or combination of statements best jfééribes the

* results of the experiment? .
o Circle the letter of the best answer. ’ .
. N . .
(a) - Statement 5 only. . ’
(b) statement 3 enly.
i (c) Statemené 2 only. . e
(d) Statement 2 &nd statement 5 together. . ‘ ,
N (e) sStatement 3 énq statement 1 togethef. ‘
' O ‘ ) . . ; - - .
JIERJf: (f)‘ Statement 1 only. ‘ . : R .

o g) Stai:ement~"4 only. . 1~6 .
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l : 10. Animal Coverings - fur S AN
- Jeff had noticed that sofme animal fur is long and some is short.”  He collected
the following information: ' ‘
. *ﬁ \ . \\\\\
} Yength of Fur ]
. . \ «
Part of . (
Body * Wolf Buffalo Bear Badger  Fox Groundhog '
ol N
Neck - long long. long long- long long \
' * =
Stomach short \ long long short ~ short~ short
. ' . Y
Back short ort, short short short  short /
3 .
Here are some statements about his findings. ) Lt

- hy

. ) <+ ! . -
1. Different lengths of fur were located on different parts of an animal's’
body. R

@

. —

2. All animals had long fur on the same parts of their bodies.

+ 3. The wolf, badger, fox and groundhog had iong or 'short fur on the same 3
parts of their bodies but the buffalo and bear were different. i

L 4. Some animals had different lengths of fur on a particular part of their
o bodies than other animals did. '

5. Long fur was most often found on the neck and short fur was most often
> found on the stomachs and backs of the ‘animals'-bodies.
- \

Directions: Which statement or combination of statements pest describes the
results of his study? . ) .

— . Circle the letter of' the best answer.
{a) Statement 4 only. -
(b) Statement 2 only. .

«(c) Statenment 3 and statement 5 together. . )

.(d) Statement 1 only.
\\ {e) Stqtement 5 only.

(£) Statement 2 and statement 4 together.
- : q « : . 7
: (g) Statement 3 only.

» ) ~

N
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G. GENERALIZING/PREDICTING - Junior Level A2

— -

Answer Sheet

. S ) .
‘\\?
1 . 2 : 3
Pendulum = /¢ longer than longer than shorten arm, _
Pitch &-Sound become lower onhﬁ§ right lower
. ’ A
- get shorter changes length  Jonger
Bicyc less tHan _more than b .
180 cm 220 cm .
Water Currents slower b ' a
1 ‘ ) RN
(Ferti ﬁiif) a ~__ a . less than
i;;:gi) less than ° . more than rains a lot
10 cm 10 cm - :
i;iﬁ:i ht) mbre than less than open sunny
g 18 cm 6 hours area
Volume & Size more than smallexr than stone bigger
: 6 cm ’ than egg
Unicycles Jack different same rate
points )
Note: Students must choose the cory option on aﬂi 4 questions to
correct on an item. i
-~
’ - “,
® '«
N ) )

126

4

shorten
pendulum -

5
longer than
faster

less help

bigger than

taller than

much galler
than -

-

10 em

Jack
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8 1. Pendulum

Johnny did some experiments to. find out what makes pendulums go faster or slower.
He tied strings of- different lengths to a nail on the edge of a table. He
attached different weights to the strings. He also tried some other things but
only the length of the arm (the weighted string) afﬁected the period (the length
of time taken to make one complete swing) of the pendulum. '

He concluded that as the length of the arm was increased, the period of the
pendulum also incréased. e ot

Directions: “From what he had learned, here are some thingslqohnhy might say.

.

: »
Circle the words that make.each statement true.

.
b

3. Clocks use pendulums to keep time. If I move the bob down on the tlock
pendulum and make the arm longer, the period will be (longer than, shorter
4 than, the same as) it was. .

] .« ¢

2. If I hung a very long string with a weight on it ffrom a windowsill on the °
3 t second storey, the period would be (longer than, shorter than, the same as)
- the period of a grandfather clock. X o

To make a weighted string swing faster I should (leﬁgthen the arm, shorten
the arm, leave it  the same length) . -

’

4. No matter how long the period really is, the second hand of a grandfather
- elock moves once each time the pendulum swings and the minute hand noves
- . ahead one minute for every 60 swings. If my clock is losing time, that
is the minute hand takes longer than minute to move ahead one minute,
I would (lengthen the pendulum, shorti%L;H§~pendulum, leave it the same .
o length).
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2. Pitch & Sound . L

« ~
.

. . \
paul wanted to know how a single guitaf string coyld make different sounds.
He fastened a guitar string to a board by;nailing a strip of wood across each
end. He had another strip of wood which he could placé'pnden the string. By
moving this strip of wood he could change the length of the string which

vibrated when pluckgd. _ “ . & .

.. .7 @-—-\-u-hb’
t ‘ . . 4
. . . Guitar - _° .
’ String

¢ .
o == .
.

Paul conciuded that as the piece.df string which could vibrate got shorter the
sound produced got higher. : o ,

- v
-

Directions: From what he had learned, here are some-things Paul might say. |

A ’ ’
LI ) i o . . Y X
» circle the word or words that make each statement frue.

ad !

1. If I change the length of a vibrating string'frém 15 cm to 20 cm the sound

produced will (become higher, become lower, stay the same).
4

.

2. 1In a piano a small hammer strikes a wire. As the wire vibrates it produces
the sound. If I am sitting ‘at the piano the shorter wires must be {(on“my
+ left, in front of me, on my right). .

1 ' . :

3. The 16ng, thin piece of a guitar is called the neck. If I pluck a string

on a guitar the farther out on the neck I put the fingers of my other hand,
_the'sound produced will be ‘(higher, lower, no different).
v * L] . ]

4. A harp is a stringed instrument. ‘It makes sounds when the strings are
plucked. Below is a diagram showing 5 strings. To get the highest sound,
I would pluck string number (1, 2, 3, 4, 5). ) .

~ - 12345 . v .

128
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3. Shadows | i . ) Co . s . A

*
i

. - ' \
Bo$ attached a light to a pele. - The light could be attached in different- g
positions up and down the pole.* He placed an object in front of the pole. - .
He meaSured the length of the shadow cast by the object when the light was \
straight ’behind the object ‘and when it was at different heights above the

object.
. ’ i .
’/.
N c
T Tl . .
S VAY o o
- AN 3 - . .
) N . . . ‘.f'\‘ . . . ’ an
L /_ o e
Et: - .'“"‘.’() h ) ? ' . v
s g t 1 .—\.:J . J - * N .
i _ - Object L. ; .
. 1 /
. . . o = .
Shadow

. Ty ) L
He concluded that the more the light %as abpve the object and shining down
on it, the shorter its shadow was. . . :

- .

pirections: .From what he had leafg;d,'here are some things.Bob might say.
[ ¢ . . 1
Circle the word or words that make eaeh‘staté;ent true. ’ .
1. From sunrise to nqgon the shadows'of trees in the garden yille%gef longer,
get shorter, stay the same). . . ' ,
’ /
. .
2. From sunrise to sunset the shadow of the flagpole at school (changes length,
stayﬁkthe same length).. ' / ) , -

. F 'y - \ .
. "‘/ * - A
3. If I‘use the lamp on my desk instead of the one in the ceiling above my
desk my shadow will be (longer, shorter, the same/ length).
4. There is a streetlight at the corner. - Under’if e-light is coming"‘
from above. Down the block it comes from the sﬂée. If I stand in .
front of ‘the second house down the street my shadow will be (longer .than,

shorter than, the same as) it is at the corxner

-
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4. Bicycles

3
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_2 b. ‘% C L | . '{

&

b

\

v “f . . )
Mary, Tom and Richard decided to compare a number of bicycles. -They measured
the diameter of the wheels and how far eacﬁ’bicycle 4ravelled with one turn

of the pedal arm.. - .
* 3

Herelare the notes Ehey made: - ) -
Bicycle Y el Diametes .Dist%nce Travelled
Number Make : qf Wheel with One Pedal Turh
1 Sekine  . éo cm : 180 “cm o ’ >
2 Sekine 66 cm . 200 cm . . .- ™,
3 .  sekine 72 cm 220 cm o /
4 ‘ Raleigh 60 cm , 180 em
5 ' Raleigh + 66 cm 1200 "cm
Raleigh 72 cm - 220 ¢cm . .

- s Y v *. )
7 Centurign 60 cm 180 cm o .
8 Centurion 66 cm 200 cm
9 Centurion 72 cm '220 cm

'
©

They concluded that as the diameter of the wheel got longer the bicyclé travelled
further with.one turn of the pedal arm. . oo : .

o
F

- B
Circle the word or words that ﬁhke egch statement true.

Directions: ‘From what they have learned,:here are some things they might say.

1. If a bicycle has a wheel ,diameters0f 54 cm then with one turn of the pedal,
it will travel. (180 cm, more than 180 cm, less than 180 cm) . ’

2. 1f a Bicycle has a‘w§eé1‘diaméter of 8Q cm, it will travel with one turn

of the pedal arm (220 cm, more than 220 cm, less than 220°cm).

3. Bicycles made for cpildrén have sma;}er\wheels than bicycles made for
.  adults. For each turn.of its own pedal:

. (a) the’child'é bicycle would go farther .
(b) the adult's bicycle would go farghér .
(c)- they would each travel the same distance.

4

'
~

4. To keep pace with an adult on an adult's Qﬁ;;ZIe, a child on a child's

bicycle must pedal: = : . ’
¢ e - \
.- (a) faster <*- ° T . . CT i
(b) slowerxr . - . . ) -,

L")

(c) the same speed. ot P '
. i .

| SN
LW
0o-
\
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5. Water Currents

[N

Some students floated objects like leaves, twigs and dry mud particles in

Jackson Parxk.Creek. They wanted to know whether the current was fastest R
down near the bottom of the water, up on the surface--at the edge, or on
the surface--in the centre of the .creek.

Here are their results:'
~

Rate of Travel - cm/second

Surfacde of water in the middle 20 ¢
surface of water at edges 15 . h
Near bottom of creek 13

They concluded the current of the creek was fastest on the surface in the

middle of the creek, next on the surface at

the edges and slowest near the

bottom.

Directions:

’

Their teacher asked them to complete the following statements
. remembering what they had learned. -

Circle theﬂwo}dé that make tach statement true. '

A'diQQr is driftingsﬁnderwater down the
mattress is drifting down the surface.

. (faster, slower, no different) thaq_;he

river. A sunbather on an air
The diver's speed will be
sunbather's. '

’

A piece of dead wood is floating slowly along the edge of a river. Suddenly,
. it begins to move faster. It most likely has:
b i -
(a) sunk to the bottom
(b) been carried to the centre .of the stream
(c) stayed at the edge.

3. A ship on the ocean wishing to travel at the fastest possible speed would:
(a) get in the middle of a current .
(b) stay at the edge of a current . . )
(¢) get away from the current altogether. ' .
A submarine is travelling underwater in the ocean.
above it in an ocean cyrrent. The submarine will get (more help,
help, the same amount of help) from the current.sy -

A ship is tfavelling
less

-
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6. Plants (Fertilizer)

-

- [

" A group of students df& some experiments on the gro@?h of beans. Tﬁey added
different amounts of fertilizer to different plants. ' g

o
.

Here. are their results: . s
%L

: »
Amount of Pertilizer . Height of Plants
Added Once a Week . In 2 Months

none 10 ¢m
249 14 cm

4 g . . * .18 cm

s

They concluded tgpt the more fertilizer they added the higher the plants grew.

pirections: From what they have learned, here are some things they might say.

v -

circle the words that make each, statement true. '

1. If bean plants are givegb? g of fertilizer every week, they ‘would likely:
- - . . & ‘
(a) grow to be more than 14 cm tall -

(b) grow to be less than 14 cm tall

(c) grow to be about 14 cm tall.: -

®
.

If bean plants gr(‘ ‘to be 12 cm tall -after two months they most likely
have been given: . —

'

!

.

(a) less than 2 g of fertilizer daily
(b) 2. g of fertilizer daily
(c) more than 2'g of fertilizer daily.

3. Roses givén‘2 g of fertilizer each week will likely grow (more than, less
‘than, the same as) roses given 4 g of fertilizer every week.

L] ‘e

4. Trees;probably‘need'more'fertiliger than beans. ut if we knew how much
to fyive them, fertilized trees* would grow (biggey) than, smaller than, th
‘same as) unfertilized trees.. .

| 2

-

52
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3

;7 ‘Plants (Water)

Terry studied how well bean plants grew\with different amounts of water.

Here are the results he got: .

. ' T
Amount of Water Height of Plants
Per Day . : In 2 Months

<

2mL e 10 cm

3 mL . . 12 em -
. 4mL ' 14 cm
. 5 mL - . 16 cm

o

Ae concluded that ;he‘more water his plants were given thectaller they grew.

Directions: From what he hdd learned, Terry might say the following things.

-~
Circle the words that make each statement true.

Plants that ger 1 mL of water each day should reach in 2 monthg a height
of (mére than 10. cm, 10 cm, less than 10 cm) . .

.Plants that get 2.5 mL of water per day should reach a-height of (more
than 10 cm, “10 cm‘\iees than 10 cm).

Unless it is cut, grass should grow longer if it (rains a lot, rains a
little bit, doesn't rain at all). /

I would expect, from "the results of y experiment, that plants growing
at the edge of a creek would grow (taller than, shortef than, the same
height as) plants further away from the.water.

[
v’
> A}

-
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o ‘ *
. g. °Plants (Sunlight) .
’ ' . i L

EQ grew some bean plants in pots. Some of his plants- were in a room where
they got sunlight 12 hours a day. Others were in a room ‘where they got sun-
light for orly 6 hours a day. The plants in the sunniest room were 24 cm
tall in two months. The other plants only grew tb pe 18 cm tall in the same
length of time. t .

_He concluded that the more sunlight his prﬁts received .the taller they grew.

- -~

Directions: From-what he had léarned, here are some things he might say.

‘

Circle the words that make each statement true.

. & - .

1. If bean plants get”9 hours of sunlight a day in two months they should .
grow to & height of (more than 18 cm, 18 cm, less than 18 cm).

i

.

¢

2. If bean plants grow to a height of 12 cm in two months, they are probably .
- getting (less than 6 hours, 6 hours, more than 6 hours) of sunlight a day.

.

3. I should plant‘my garden (in an open sunny area, in a partly shaded area,
. in the shade among 7fees). s

~

P4 3

4. Suppose I planted beans outdoors about the middle of dun§ in\&yo places.
I could plant some way up north where the sun shines almost all th time.
I could plant the others near the equator. In two months the plants‘in
M the north should be (much taller than, apout the same height as, much

shorter than) the plants near the equator. ; .
s A
' é @ L4
n’ - }.,/ “
< ~ ; >
v -
'y * . <
. R i . .
L4
. . A . ”
- v I/ .

>
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9. Volume and size . oo '

g

- “Pom knows you can measure the volume of an object by measuring how much water

it displaces. He wanted to know if the size of an object has‘anyﬁhing to do,
_with its volume. He got a narrow cylinder marked in centimeters and partially
filled it with water. He:noticed what mark the level was at. -~ Then he put
' some objécts in the cylinder, one at a time, and noticed how ma&ny centimetexs

" the water rose.each time. Lo : . ‘

.\

L]

- . F'— - . . [ -‘ " :
. - : -
LA - - N . '
e e * .
ot ‘ b -
. . N Water Level i .
< - ~ ~
M.

-e

Without Object

. 2 Co |

Q$§§

d
A
£
v
.

Here are his results: . N . .
Object Change in Water Level .., ) :
1. smallest - mérble‘ % cm. . : o
R N X v ° ' . '
2. Medium - golf ball 4 cm . ' N
3. Largést - rubber «+ 6 cm oo f T

ball ‘ .

¢ -

. Tom concluded’ that the largef the object he put in the cylinder, the greater
- its voluge was. : N )
. . N

Directions: From the results of his experiment, here are some things Tom
' * might say. e P .

- Circle/the wordi\ffat make each statement true. . ;
4 A ¢ , . .
1. If I found a rubber ball that is larger than the one I used and pIgced'it .

. “in the cylinder, the water ’level would rise (more than 6 cm, 6 cm, less
v ' . than 6 cm).' - .o : . ,

° A 2 . r

. . .o R ) .
2. 1If I put something round in the cylinder and the water level rose 1l cm,

the object would be.(smaller than, larger than, the same ;ﬁzg as) the marbles”

] , - ":‘ . . R
3., A cup is half full of water. If I.wanted-to make the water come close to

; 4 .
f“ ! the top of the cup, it would be best to-add {a small pebble, a stone about

. ™ . «the size of an Bgg, a stone-bigger than an egg). - .

-

T 4. Supéose I measured a stick of plaéficéne the same d%y and found the water
+ " level changed 10 cm. - If I .rolled the plasticen€, into a ball and put. it
in the éylinder the water would rise (less than 10 cm, 10 cm, more than

b 10 om).

" % Witk Object o L

bt )
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! The only boys in the%neighbourhood

Generalizing/Predicting - e
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" Unicycles =~ - o

NN

!

Junior A2

who owned unicycles were Bob, Frank, Bill

i and Jack., Th%y noticed that each unicycle wheal turned all the. way around
for each complete turn of the pedal. But the wheels were different

. . :2225. They decided to see how many complete turns of the pedal each had to

make to travel 3 000 m. : L C
.. Here is what the; found out: o N

‘ ‘ .. - ‘

. Ridexr .. Diameter of Wheel pidance Travelled Number of Pedal Turns
Bob > 60 cm / 3 000 m .\ 160 :

| " Frank 60 cm "3 000 m © 160
Bill 66 cm © 3000 m 141 ’
Jack\ \ . 123

72 cm 3 000 m

They,concluded that the larger the wheel the fewer pedal turns were needed
to travel 3 000 m."

\4

Directions: From what they had learned here are some thlngs they night/éa}.

Circle the words that make each statement true. -

‘j ’
1..

13

If each of us travelled only one pedal turn (Frank, Jack, Blll) would go

furthest. = . .

at (the same point, different points).

)

If Bob and Frank pedalled side by side,
would travel (at a slower rate; at the same rate, at a faster rate) than

Frank. N

.
1Y

~»

- '2.' If Frank, Bill and Jack travelled for 10 pedal turns they would arrive

S

keeping pace with each other, Bob

1f we all went for a long ride, (Bob, Frank, Bill, Jack) Mould probably

be least tired at the end of the trip..

LY
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*
) . 5. Intermediate Division Item Pool
. = 2 R
- L .
y ’ .
I . (-3 .
The items have been grouped in terms of skill, using the same sequence
L] ." !
. . . s . ’
that was followed for the.presentation of the domain definitions (growtly
/ A : ~. * L4
schemes) . .
In each case a marking scheme precedes the items. R Y .
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o, ‘. . ' A. QUESTIONING - Intermediate Level
. |
; o Answer Sheet °
. - : .
Items ° . Level 4 Level 5  TLevel 6 Level 6a
' 1. Melting Ice . : c b - a e
- L : ) Y
2. pulling Force a a c b
) 3. Heat Conduction a c ' e a
4. Onion Sprouts -~ . e, v a c b
& . ! i ( »
5. Irritability b d a *c
™. - 6: Respiration . e e. b -e a
L : o
7. Animal Growth ° a e ° a b
v ' :. “ ) e .’ v A
i . )
8. 'Property of Matter b « +a - e’ a
9. Thermal Expansipn a - b - a c .’
~ ) < ' * .
10, Radiation and d e o a c
> Heat Rbsorption : .
. .
h 0o - ] . *
v
4\'
: *ﬁt 4 P .
(;k’;\r "{ {\ 5!V R
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Questioning - . ' . - Intermediate

.

1. Mel%inq\Ice o . - ' ' .

o
| - ¢ . .

—— A teachgr placed ice in a lidﬁid_andvasked the class to observe carefully

what habpened. Over several minites the class noticed the ice chunks
growing\smaller as they mg}tgd. D
x ' .
Directidns: The teacher told the class they could do an experiment using ‘.
ice and liquid.. Which would be the best question for the
class to ask? o ) .
Circle the letter of your choice. '

-

= [

(ay ‘Is the effect of quantity of liquid on the melting raté different
for different liquids?

4 ’ i . * t o, “‘

(b) 1If there was more liquid would the ice melt faster? ’ N

¢ '
.

(6) How can we make the ice melt faster?

(d) Is the rate of ice melting affected by the quantity
of the liquid? "

3
(e) Does the gquantity of liquid affect the rate of.ice melting?’ *
Does the type of liquid affect it? ‘ -
. : o
i i
t Y.
4 ”
¢ r
e v -
b 3
' ”
' ' 4
! - ‘ o ! . . )
. | 14 )
4 - ,v\"ﬁ’w’;w.,l/ .‘ ’ ]




"’ Questioning

A .

Q°

wagon

N
2. Pulling Férce

.spriné
scale

-~

@
The class made a ramp by placing one end of a board on a box. They could
make a steeper ramp if they plaged the box further under the board.
attached a spring scale td
smoothly and gently up the
shown on the spring scale.

-

bt

-,

a little wheeled wagon.
ram?“and observed the amouit of pulling force

1

v

.
Board (Hill) -

-

-

They
ey pulled the wagon

. ‘-1:}

" 140. -

Intermediate

v —

¢

Box

’

pirections:

(a)
(b)
(C5

(d)

. (e)

c e

if you_werg

R . . @ ’.
Circle ‘the lettex of your‘choice. .
= @& ‘ ‘fl

“ -

a—‘.

@

1f the ramp is Steeper is the pulling force increased?

I3

.

x

E

L

in the cIass which of the following quéstions
do you think would. be best for them to answer by doing
an ‘experiment?

How .does the ghgle‘of the‘iémp affect the pulling force needed?
How does the mass to bempulled éffect the pulling force needed?

3

.

- .

. R )
How’can we, increase the pulling. force needed?

L +] i

¢

Does the angle of the ramp affect the pulling force needed?

.

. ’ * . '
Is the effect of the. angle of the ramp on the necessary pulling
force different for d¥fferent masses? ; ¢

. &

>
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Questiyﬁing ) L ' | Intermediate -

i

3., Héat Conduction : T .

. e——

Four boys were cooking the bacon and eggs at a s er caﬁp. Each had a
similar Coleman stove. Their frying pans were the\same size and each had
the same amount of food in his pan, yet the food in e was cooking faster
than in others. . ’ ‘

"

Directions: One boy said they.could do an experiment.
t  Which is the best question for them to ask?

- ”

LN . \

|
i
” circle the letter of your choice. ‘ )
‘ S |
(a) What makeﬁ/the food cook faster in some pans than in others? ‘

(B) Is the effect of metal type on héat conduction §ifferent for
. different thicknesses?

Il : : ’
e ) . A — s '
(c) 1If I use a copper pan will the food cook faster? e
(@) 1Is the conductlon of heat affected by the, type of metal in the ‘ oL L
pan? Is it affected by qpe thickness of the pan? *
: |
. 1
- 3 |

(e) Is the conduction of heat affected by the type of metal in the pan? g '

S *
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Questionfng Ihtermediate

4. Onion Sprouts’ . ; ’ ) .

v .

Jéhn was helping his father clean out the basement. In a dim corner they
found' a net bag.full of onions. Most of the onions had sprouted long green
shoots. All the shoots grew up through the top of the bag, even when the ,
onion was upside down. John was puzzled. ¢ . oo

- -

Direétions: John. wanted to experiment to understand what had happened.
Which is the best question for him to ask?

s £ , -

Circle the letter of your choice.

.
—_— ~ ~
] - s o

(a) boes the effect of the source of light on the direction of growth N
of the sprouts depend on the degree of E:midity?

- '

LS

(bf Is the direction of éfowth of the sprouté affected by the source .
of 1ight? Is, it affected by the degree of humidity of the room?

/ LY
(c) Does the source of light affect the direction of growth of the ) ,
sprouts? ) .

(d) If the bag.was above' the window would the sprouts grow down to
the light? ’ :

-

’
.

.(e) What makes the onion sprouts grow - upwards? L




Questioning R

e
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“ . 5. Irritability . . : : ‘ .
N . ‘ <

t . e
=
. a ., -

Johnny watches ants ‘and other insects. They look like they know where they
want to go. His teachexr says they may be moving towards ox away from

certain things in the environment. ; _ . .
. ‘ !

, , One end of? tube wrapped
Glass Tube : in black tape

one end of tube open to light .

. . : - .
- - - v

> Directions: Suppose Johnny collected some ants. Suppose he has some

‘ - glass tubes to put the insects in. Pe can make the~ |
environment different at either end of a tube, for example

. he can cover one end to make it dark and leave the other
’ ’ end uncovered to let in light. He can make the two ends ¢
. different in other ways as well. If he did an experiment,

> " which of the following -would it he best for him to ask?

' Ciréle the Ietteg of'gour phoipe. . ’ ,
™ ‘
. e

-

~ .

vy o -
: (a) Does the source of light jffect the direction of movement of an insect? .

- f . S

3,

kb) What attracts ants so they will Mve towards it?

o (¢) Is the direction-of movement of an insect affected by the source of
’ 1ight? 1Is it affected by the degree of humidity? . \

=
DGR 4
M -~ \ ¢

~ .

(d) If I let light into a dark place will the ant move towards the light? .,

N ——

X ' . -
o (e) Does the effect of the source of light on the direction of movement
ﬁg{ of an insect depend on the degree of humidity? . : .
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Provided

‘Directions: Whlch of the fbllow1ng gpestlons would be best for the

T

Questioning
. -

’

6. Respiration

i
.

The class had"a fish tank at the back of the rbdom. They\turned on a bubbler
from time to time to keep air in the water. Sometimes the fish were more
active than atgothér times and the class wondered why this should be. The
teacher asked them to thlnk of a question they could answer by doing an

experiment.
[

m to asgk?
»

Circle .the lette of your choice. ~*, si ‘

. >
~ > -
- - [ ¢

-

(a) Is the Lactivity of the fish affected ﬁy the amount of air in the water?
is 1t'affected by the amount of vegetation in the tank?

(b) 1Is the activity of the fish affected by the -amount of air in the water?

{c). How can’ we make the flsh moxe actlve? . . .

2 «° T .
PO
ae & -

L » 5 Sa bY

. éd) Dg?s the effect of a1r in theé water on the act1v1ty of the fish depend

-

_on the- amount dﬁ }getatlon in the tank?
. e

“ ” . s &
) ¢ e, ' 24, D'g‘ 4 v/
(e) 1If we turn ‘on. the bubblersand add more air to the watexr will the fish
get more active? e T . . ..
A 4 W C .
v o o B
4 t . &
. ’ R 4
e : ‘. > ) ’ »
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Questioniny' s . N Intermediate
N ) ) z
7. Animal Growth ' =
Mr. Smith's science class got some tiny baby goldflsh from a man who raised
them. They wanted to take care of them SO‘they.Lwould grow as fast as poss:Lble. .,
They had quite a lot of little fish so Mr. Smlth suggested they put a few in
each of several tanks and treat each tank of flsh dlfferently
‘ . - ~
s ) .
Directions: Suppose you were a student in Mr. Smith's clgss. If you did an
experiment, which-of the following questlons would be best to ask'>
Circle the letter of your choice.
(a) How can we make the fish grow fast? .
(b) Is the rate of growth of the.fish affected by the amount they are fed?
Is it affected by the kind of fish food used? A
(c) Does the effect on the rate of growth of the amount the flSh are fed
. depend on~ the kind of fish feod used? .
\l
4
(d) Is the rate of growth of the fish affected by®the amount they are, fed?
(e) If we feed the fish more will they grow_faster?
- N 4 ,
A . 4 ’ )
A3 . '
. . - . 4 '
. ﬂ \
’ L
W ) . -
I8 A “
4
- <
AY
' - .
- ; /
e 4
, .
& bt . . { -
- * . ’
<. e b e *
. A
N 1
Fre A ~ ‘-.v’
) A ) R - .
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~

8. Property of Matter

Bill's’uncle didn't feel very welf. Bill watched his uncle p&t two tablets of
Alka-Seltzer in a glass of water. The water got full of bubbles before
his uncle drank it. Bill thought this was interesting and wanted to know

more about it. N

pirections:. Suppose Bill got a package of Blka-Seltzer tablets and ‘took
. them to school. At school he could use the beakers and other
. equipment in the science room to do an experiment. Which of
the following questions would it be best for Bill to ask?

/

2

Circle the letter of your choice.

g
<
.

-If I warm the water will I get more bubbles?

How can I make the tablets create more bubbles?

»

iIs the effect of the temperature of the‘water-on the amount of
bubbles Produced different for differirt quantities of watex?

- ~

Is the quantity of bubbles produced affggégd by the temperature
of the water? Is it affected by the quantity of water?

&

’ L1
Does the temperature of the water affect the quantity of bubbles
produced?




Qdestioning

9. -Thermai Egpansibn

w <

One day a student left a corked test tube which was completely filled with
a liquid on a sunny windowsill. Suddenly the cork flew out and the liquid
spilled. The liquid must have expanded (taken up more space) and pushed
out the coxk. '

Their teacher told the class they could do an experiment to find out more
about what had happened. L . . .

o ;o |

Directions: Which would be the best question for the class to ask?
/

Circle thé letter of your choice.

- o

Is the amount of expansion affected by the temperature of the liquid?

1f we heat the liquid will it expand?

<

e

Does the type of liquid affect the amount of expansion? Is the lamount
of expansion affected by thq}temperature.of the.liquid?

s

How caﬁ we make a liquid expand?

~ Is the effect of temperature on the amount of expansiop different for
different liquids? : . .

T
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a

[

10. Radiation and Heat Absorptidh SN

7]

On a warm sunny day Jim and his father went to buy an aluminum garden shed.
They inspected several models set up outside the store. Jim-noticed that
it felt much warmer inside some of them than in others. o
5 ' [
He mentioned this to his teacher who told him he might do an experiment.

He said:Jim could use empty aluminum juice cans.to represent the sheds .
and & larde lamp to represent the sun. - T :

’ - . t
Directions# Which would be ‘the best question for Jim to ask?

. Circle the letter of your choice.

(a) Is the 'coldur of the f£inish related to the amount of heat absorbed
through the ‘metal? . .

. : M ' / »”
(b) Do the colour and shininess of the finish together affect the amount 5%

of heat absorbed .through the metal?

(c) 1Is the amount of heat absorbed through the metal affected b§ the
colqdr of the finish? Is it affected by the shininess of the finish?

K 2 .
+(d) How can we make it hotter inside some "of the cans?
, ) . .o
(e): If we paint somé of the cans a dark colour will they get hotter inside?
4 . ‘ * . ) ) '/h
. ‘ - - A\l
' 3
Y o
— « . t
. ® . ~ ® \ '
W »
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. B. DEVELOPING A PLAN - Intermediate Level .. .
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. - C e \

. » .
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-

v . , - Answer Sheet . SR
¢ \ . L B
| / ! . v .
: . N g . . \
. Items ’ Level 2 Level 3 Level 4 Level 5 .
_1. Conduction a a ‘b .. e,
' 2. Irritability e .. b ca “a
. . b3
- . . v \ )
3. Ramp R | c b . a Co
. ' p
4. Spring and Wagon b ., d any. - c .
¥ ‘ . ¢ N

5. Metal Springs a d
~ . ‘ ) ‘@“ . . . oo
4 i :
- 6.@ermal Expansion da c b, a

¢ ~ ‘- .- -t
-7. pendulum ’ c . a . .d b
. * -
< , .
4 8. Radiation and Heat a . a ’ c . b ’
. -pbsorption :
. . ’ ’ 4 » > ."'I-
9. Fish -~ . b ¢ c d ! -
- “ ~ , .
- P o ! . /7o * ’
» . " B
+ :10. Onions : “a - d b . c
* ~\ . .
- . . . ‘ ‘ - - * °
3 . ! N
b . ¢ -
» . .
» - -
> ‘. . - « D .
- o
. N ‘ Co
. ) < .
¢ : .
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- . ’ *
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" peveloping A Plan
T s . ' Y

'

1. Conduction , ' : ) .

. . e Id " . .
You are asked to cook dihner at summer camp.. You.have a number of pots and
several single burner Coleman stoves. You put water in the pots and put them
on the stoves. Some come to a boil before the others. You wonder why.

“e . ¢ o

LT - - )

ey 4 R B - . : .
oy N 4 . N R ° M - ) B 1

pirections: ‘You decide to.find out more. Here are some ideas about what

' -you cowfd do. Which‘one is best? . ' .

A . - C ) I i
- Circle the.letter of your choice. - : :

e . ;. e ’ . ' i (R &
+ ¢ (a)- Put some ﬁatgr:}h two pots that are different thicknesses. * Put- each on a -
djfferent stove apd& turn on the burners. Note the time it takes each to S
come to a boil. See if it's different. You miéh; t¥y doing it fgain to
see if the same pot boils first a second time. } .

(b) Pick out two pots-thgt are the same size and the same metal, ‘but different
=" thicknesses. Put the same amount of water -in each. Be sure it: is the
safie tempergture. Put each on a stove. ,Tuin each stove on the same amount
at the same time. See in which pot the w§ter comes first to a full rolling
boil. ‘ - _ , ' ’ ' - .

.« ,
* -

. ) . _ ?

(c) Find two pots that are the same size and the same metal but different )

thicknesses. Find two more, of a different metal but the same size and

thicknesses as the first two. Put the same amount of water of the same

temperature in Sach. Start heating each pot at the,same time with the

burner of each stove you use turned on the same amount. 'See in which

metal or thickness of pot the water cémes first, second, third and gourth '

to a full rgl%iﬁg boil. B ~

. . . ) ¢ ' .

(@) Fill a pot:with water. Fut it on a stove. Turn on the burner. See if
it comes to.a boil. ,Change the amount of water and try that. Do it -

. " again on another stove. . Tty one of the other pots. Seé what you notice ) N

s when you dd that. Keep trying ﬁifﬁgrént things. - ¢ ‘ 4 ’
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Developing A Blan 3 e

2., Irritability »

Py N

ou have watched 1nsects crawling or flying around. They seem to know what -- .
they are d01ng Your teacher. says maybe something in the environment attracts
or repels them. LT

€ ”» -
'

Cld

-

-XYou have some glass tubes: Each is open at both ends.
is a small hole. You have some ants and other . insects

such as mealworms and
wood lice you can-put 1n the tubes. ° )

-
B

cover the ends of the

.
~

o You also have some dark paper'and transparent paper to

tdbes.. .

L 4

[y ¢ T

some ideas about what to do w1th this equlpment.
ne is best?

~

Circle the letter of your choice.

) .
Directions: Here a

‘Which

- N

~

i/, .

Cover one end of a tube with dark paper. Cover the other end with
transparent paper. Be sure both papers are very dry and have the same
odour ang_ temperature., Put in an ant and watch to see the direction it
goes. Repeat in exactly the same way with several more ants in case
the first one was not healthy and see. if they do the same thing.

[y
oy « v

Y f

Cover one end of g tube with dark paper. Cover the pther end w1th ,
transparent paper. Put an ant in the tube. Watch to see which direction
%t goes. -Shake the tube and then see what dlrectlon it goes. Put the
tube in other places and see if the ant still goes in the same directidn

when you set it down,

-

. . - +
) .
r > . !

.Usetzone of your materlals to covetr one.,end of a tube. Use ‘the other one
to cover the other end. Put an ant: into the tube. Watch,to sce what -

" happens? Bdd another ant. Watch adain. Put in a mealworm or a wood
louse. -.Watch again. Change 'the material covering one of the ends and
watch Keep’ changxng ox, adding insects and watch. )

, .

‘ “!isﬂt
Prepare three -tubes- with dark paper on one end and transparent paper on
.the other.” Be sure the papers are the same temperature, oddbur and dryness.
Put .an ant in dne tube, a mealworm ip the second and a wood louse in the
third. Watch‘ to see which direction each® goes. Repeat the experiment
several times with dlfferent ants, mealworms and wood -lice. .See if they
all go the same or different directions. )

. . *

Y ’
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Along the upper surface v
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Developing A Plan - Intermediate

3. Ramp : ' ’ )
Richard saw his friends rolling marbles down a ramp they had Puilt using boards
and books. They were trying to get the marble to reach a certain mark on the
floor. The mark was quite a long distance from the ramp and none of their ‘marbles

N “

,reached 1t. D . /
-~ l r !

Richard built & ramp of his own just the same as theirs. He got some marbles’ .
of di-fferent masses. .o o ) .

) 2 . . . -~ I ”~
i Marb . ' v

rble
e ~

®loor

v <—distance travelled by marble—:

N
pPirections: Here are some ideas for what Rlchard could do with hls equipment.
’ f g Which one is best° ' -

-

']
-Circls the letter of your choice.

(a) RoOll a small 1 g marble several times down a ramp that'is 10 cm hlgh, .
starting it the same way each time. Repeat this step with the same

' marble and ramps 12 cm and 14 cm high.* Take a 2 g makble and then a 3 g
marble and repeat the experiment with each of them. Usé all 3.ramp .
heights with each of the marbles. Measure the distance rolled each time.

Compare all the distances. 2 ) ' . .

(b) - Roll one marble several times down a-ramp that is 10 cm high. Start it .
from the same spot and ‘the same way each time., Raise the ramp to 12 cm
and then 14 cm and roil the same marble several times down each of them. .
Do it the, Same way. Measure how far it .rolls each time and compare the
distances from dlfferentphelgﬁts. o —

’

(c) Roll some marbles down a ramp that is 10 cm high. Raise the ramp fo 12 cm . J

and roll some”more. - Raise it agaln to 14 cm and roll some more. Measure “
. how far the marble goes each time and comp the distances.from the .

different heights. Use coloured chalk to mark how far each marble goes. . -

.(d) PRoll a‘lot of marbles down the ramp.. Use dlfferent masses. Try changlng

the height of the ramp by using a bigger board to hold it up. Try Some-

thing a little different each time he rolls another marble to see what .

happens. Keep doing-this, : ‘

. A S 154
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Developing a Plan - ; . Intermediate
—~——4: Spring and Wagon .. L . »

| i

Some students agreed it takes force to make a vehicle_éo up a hill.

l.
To learn more they built a hill by leaning a long board on a box. The hill could
.be made steeper by moving the box further under the board. They had a little
wagon and some different weights to load it. A spring sdale could be attached to
the wagon to measure the pulling force. e

®
)
.
3 4

-Board (Hill) - -

1 -
“ ~
. . - V- -
L e e - = 3 ~— .
spring N
- scale ) y
wagon N | ' 1 I .
eights A ’ 1 Box s
[ | 1 - l te
V. s ; ! |
- |
A9 [ f |

+ >

1

Directions: Here are some ideas about what they gpuld do‘with their equipﬁént.
Which do'you think is best? ..

.

Circle the letter of your choice.
. , ’

v

3

. (a) Put one of the weights in the wagon and place it at the bottom of the hill. ¥

: Mark off a 1 metre distance on the hill, Attach the scale and pull the wagan

slowly and smoothly' to this point. Shift the box two or three times to make

" the hill steeper, repeating the pull. exdctly the same way each time. Compare \
the pulling forces required each time, : =

* (b) Put the wagon at the bottom of the hill. Attach the scale and pull. 7Put in
a weight and repeat. Change or'add weights if desired. Also if desired,
change the height of the hill by shifting the box. Take turns pulling the
wagon., Watch carefully and make notes of.all observations.

*

y . {e} Put the smallest weight.in the wagon. Attach the sprihg scale to the wagon. \\5»
. Starting it from the same place at ,the bottom of the hill each time and pulling
it slowly and smoothly a 1 metie distance each time, méasure the pulling force
required for several steepnesses of thé hill. Repeat all these steps two or
three times with more weights in th?rﬁagon and compare all the pulling forces
required. : . .

(@) Put one of the weights in the wagon. Start the wagon near the bottom of the
. hill. Attach the scale and pull. Measure the éulling force required. Shift
. the box to make the hill steeper and repeat. shift it again to make it even
steeper and repéat again. Compare the pulling forces required.

155
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Develop}ng A Plan R . g Intermediate
. .“ . . .. g 1 ‘.
5. ,Metal Springs ot . . .
* . \.’ . - , e - [
Johnny found some old springs in his-fathgr's workshop. Some seemed heavier
ahd harder to stretch than othérs. -4, ,
.He collected some metal weigﬁt.s“t}}at cquld be ‘hooked to the s:prings. ! f
- . \
. :
. F) " , |
. . 5
| |
L) 4 4 ' } ¥
LYY *
- s .o .
. ¢ ; \
springs . weights
Directions: Here are -someyideas for ‘'what Johnny might do with this equipment. ‘
Which one is be§§? . .

o €,

Circle the lettex of'your choice.

12

~

Hang the springs from hocks on the.wall.’ Pull on them with his fingers

. to see how they feel, Attach a weight to one of 'them. Try a different | e

weight on another. Kegp moving weights around on -the springs. Watch
carefully and keep notes. - . - ‘ o .

9 » i
0 .

P ' .

eﬁngh to let each spring hangpgree. -Measure the length of each spring.
Using differernt weights one at a time, attach the weight smootply and
Eaéh time, measure its_length now.

|

Hang the springs fromghapks hp the wall, making sure the hooks are big. w
. . * i

"Compare the’ C L

carefully toone of the springs.
Repeat, using all the same weights, on the other springs.

" &mouht each spfing stretches with each of the weights.

(c)

oY

@

7

. . . . .
[Ned 4 - N

. o
Hang the springs from hooks qn the wéil. Be sure jéach spring hangs free vy
of the wall. Measuring the length of the spring before and after, attach
one of the weights to each spring‘in turn. Attach the weight carefully.
and do it the same way each time. Compare the amount each spring stretches,
* -~

B Te
»

Hang the springs from hobks” on the wall. Measure the length of the spring..
Take one weight and, hang it to the spring. Measure the length of the spring
now. Measure the length of the next spring. Move the weight to it. Méasure

‘it now. -Do this for all the springs. Compare the amolnt ‘each spring stretches.

-

-
..

o186 |
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L3

6. Thermal Expansion . -

[ _ - -

One day a student left a corked test tube which was completely filled with watéf‘
on a sunny windowsill. 'Suddenly the cork ‘flew out and the water spilled. The

teacher said the water had pushed out the cork because it had expanded (taken up

more. space) as it heated in the sun. '

The class. wanted to know more. Would that always happen? Suppose they had &

large pan which could be filled with hot water. They had three thin glass

cylinders marked in millilitres and some different liquids.
i

graduated cylinders

-

.

i - > =3
- / E ) E :
B : ‘ b X
< pe ‘ -, a8 N ,.:IW -
N RN o 3 E N
v -4
| 3
' . & ¥ watér bath
S .

Directions: Here are some ideas about what they could do with their equipment.
Which one is best? ’

. .

‘

N

Circle the letter of your choice. * .

- ° ‘

(ay Ceol the different liquids to the same temperature in the refrigerator.
partly fill each cylinder to the same mark with a different:liguid in each.
Heat the water bath to a mederate temperature and place“the cylinders in

. "i€, upright,; for 5 minutes each. Note the levels now. Using new samples

+  of the liquids, after cooling-.the cylinders, repeat with a very hot water

bath. Compare all the levels reached. N 8

~

(b) ‘Cool the liquids to the same temperatufe in the refrigerator. Par%ly

£ill each cylinder to the same mark with a different 'liquid in each. Heat’

the wate¥r bath to a high temperature. Place the cylinders upright in the,
bath. After each has been if-five minutes compare the height of the
liquid in the different cylinders. ‘

(c) Partly £i11 each cylinder with a different liquid. Mark the level in-eacgh
‘cylinder. Place them upright in the hot water bath for a while. See if the
liquid level is now higher in any of the cylinders.

. (d) Put a different 1iquid in each cylinder, maybe water, vinegar and corn oil.

Place the tubes in the hot water bath for a few minutes. Watch the liquids
carefully. See what they do. Before trying more liquids.in the same °
" eylinders, empty them and clean them carefully. :

4 ¢
.
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= B ’ ﬁ#
) ,/\\ ( There is a grandféther clock in the front hall of —
7 \ the sch901. Some students wondered how it works.,
// N : A teacher said it works by-means of a peridulum that
/ \ Arm’ moves back and forth. A pendulum can be made using .
2 ’ // S \\ - a mass (bob) and a string: : |
, . : : \ |
/ ' \  Directions: Here aré some ideas about how to study
7 \ 4 -
’ ' e\ -the principles on which the pendulum |
’ ' . works. Which is the best? . ‘.
. ‘- ® A\ .
. ' Bob | . .Circle the letter of your choice.

ﬂ - 2 . . L4
. . Pendulum . .= ’ L‘w-—-
(a) Attach the bob Yo' the string. Measure the time it takes for the pendulum
- to ,go from side to side (the period). Lengthen the string. See if the )
: period is changed. "Do this.several times. <. . - Ce .

" (b) Attach a 1 g bab to the string and swing it back and forth. Use a string:
" length of 10 cm, then 20 cm and then 30 cm, Measure the time it takes for
C lthe pendulum to move back and forth (the period) with each ’string length.
e Repeat, starting .each .swing from the same’point, using bobs of 5 g and then
10 g and compare al'l the periods. '

\

'(c) Attach the bob to the string. Suspend the bob so that 'it can swing back
and forth. Swing the bob several times. See if you can be careful enough
to make it “swing smoothly. Watch the pendulum swinging and see if you
can learn something about it. Lo

<

i
-»

(d) Attach a 1 g bob to .the string and swing it back and forth. Start each .
swing from the same point. Measure how long it takes for the pendulum
to go from one side to the other (the period). Use a string of 10 cm and
then'repeatqusing a string of 20_éh and compare the periods.
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8. Radiation and Héat Absorption °
’ ¢ . . - -
» . ‘ N - = 7 . R
On a warm sunny day Jim and his father went to buy an aluminum tool shed. They
"iﬁspected"several models set up outside the store. They found two' similar models
that they liked but Jim noticed that it felt much -warmer inside one of them. He
wondered about this.
/~%J;mAcollected empty juice cans with the labels removed to represent tool sheds ’
and a 250 watt lamp to represent the sun. He had a thermometer to measure ther
temperature.’ . v ‘ /
o
"e\- — -
{ — ‘
i
: 3 _— !
,Qﬂ -
) C ~
~ .
~
W ’
) “ . "
, Directjons: Here are some ideas for what Jim could .do with his equ@pment:
Which is best? : -
’ . - ;
‘ . Circle the letter of your choice. )
h . , ¢ . . _‘{t‘
(a) Paint one can black, one white and one green. Put some water in eachr of
them. First shine the lamp on the black can and see if the water gets hot.
Take the temperature .of the water. Shine the lamp on the white can, and
< then.the green one. See if the water gets hotter in one of them.’ ¢ o
(b) Paint 2 cans black, two white and Ewb,grgen. Use shiny enamel péint\for one
can of each colour and dull flat paint for the other one. Taking each can
in turn, put 1/2 litre of water in it and place it 20 cm from-the lamp for
half an hour. Be sure the water temperature in each canp’is the same at the
beginning of its turn. Measure the temperature again at the end. Compare
A ‘the water temperature reached in the 6 canss , ",
, (c;‘kgainf ohe can’black, one white and one green. Use shiny enamel paint for each.
Taking each can in turn fill it exactly.half full of water. Measure the water
temperature and be sure it's the same in each one before it is placed 20 cm
from the lamp for half an hour. Measure the temperature again at the end of
‘that time. Compare .the water temperatutes reached in the 3 cans. ) o
(d) Put some water, in‘an empty juice can. Hold the base of the lamp in his hand,
.Shine it on the can, Try holding the lamp closer or farther away. See what
x . happens to the water.in the ¢an. Try it with a different can. See what
(S . . [y

happens with it.

59
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-
S

9. Fish N .

Sue's class were studying the breathing mechanisms of several different kinds

of animals. Sue had noticed that the mouth ‘and gill movements of a fish were
sometimes faster than at other times. She wondered ‘how certain conditions affect
breathlng mate. . : . ’ (

She got some f£ish bowls and some goldflsh. She got a bottle of vinegar. Vinegar
is a mild acid. ) . -
™ ‘ N & -

Directions: Here are some ideas for what Sue might do with this equipment.
Which one is best? )

Circle the-letter of. your choice.

(a) let a pail of ta‘tg water settle. Warm 1 000 mL to 20°C and put it in one
bowl. Add 3 fish. Count the number of times each fish opens and closes
its mouth (the number of. bréathing movements) in one minute. Do this in
the plain water and again after adding first 10 mL of vinegar and then 0%
40 mL more vinegar to the bowl. Gradually adapt the¢ fish to warmer water.
Place them in a second-bowl ‘contaihing 1 000 mL fromthe same pail warmed
to 30°C. Repeat the counts without and Wwith vinegar. Compare all the
preathing counts. . . c —

- ] ~ - .

(b) Put water in two fish bowls! Make sure it's not too hot or too cold for.
the fish. Put some fish in each bowl. Put a little bit of vinegar 'in
one of the bowls. Get a notepad and make notes of. how the fish behave in

- the different bowls. Do it several times 1f you want. Change the ramount
of vinegar and see what happens. . . . ‘ \

-
.
¢ L4

4 B ———

4

(c) Put water ‘from the tap in two of the bowls. Make sure it's not too cold
.© or the fish might die. Put a fish in each bowl. Add 10 mL of vinegar to |
one bowl. Count the number of times the fish opens and closes its mouth
{the number of breathing movements) in pne minute. Do this for both fish
and compare.. Repeat if you'gyink yot cogld have made a mistake. . '
(d) Let a pall of tap water settle., Warm 1 000 mL to 20°C and élace in a bowl.
Add 3 fish.. Count the number of timgs each fish opens and closes its mouth
(the number of breathing movements) .in one minute. Add 10 mL of vinegar to'
.the water. Count each fish's breathing movements in one minute again. Add
40 mL more vinegar. Again count the breathing movements in one minute and
compare with the other counts. ‘ :

" e e . T 158
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{ , . X T
10, Onions ’ -

John helped his father clean out a storage room in the basement. 1In a dim
corner they found a net bag full‘bf’onion;. Most of the onions had sprouted
long green shoots. All the shoots grew up through the top of the bag, even

- when the onion was upside down.. John was puzzled. ¢

N

. VT

He went to the store and bought\a large bag of onions. There was an empty closet

in the house. It had an elegtric outlet on one wall.
. " \

vf-
Dirgsﬁions: Here are some ideas for what John could do with the onions.
: Which one is best? ‘ c,
~ P . -
€ircle the letter of your choice. v

4
é

(a) Plug in a night light to give a dim light in the.closet. Put oniond all .
around on the floor.« Put some on the shelf in the closet. Tie a string
around some and hang them from the '‘ceiling if you-want. Look everyday to

see what the onions are doing.
. 4

%

(b) Plug in a night light. Get 12 onions the.same size with no sprouts. Put
6 on the floor with the top of each pointiﬁg in a differént direction. Tie
strings around-the others. Hang‘them from the ceiling right above the first .
ones. Maké .sure they are the same distance from the.light as the onions on
the floor. Make sure the tops point in' the same directions. Check once a
‘week and compare' the direction the sprouts grow. ’ '
’ &
(¢) Plug in a night'light. Get 12 onions the éame size with no ‘sprouts. Put
6 on the floor. Make the top of each point in a different direction.. Hang «
the others from the ceiling right above them, the same distance from the .
light and pointing in the same directions. When those have sprouted enough
" to see what direction the sprouts are growing, repeat with 12 more onions.
" fThis time keep pails of water in the closet to make it damp. Compare these
'onions with' the first ones.. ’
» . ) ' . * )
. . : ; Y
(d8) Plug in a night light. Put an onion‘on the shelf. "It will be above the
light. ©Put another on the floor. It will be under the light. Check once
a week. When the onions sprout comparé the direction the sprouts are
ggoWing. Do it over again with more onions if you want.

-

f . e - —

¢ . o

by
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Judging The Adequacy of Data - Intermediate.

3.

- .

Bill wanted to know if a'l'l bean seeds have the same mass. He should use ) .
a balance which can be read to the nearest: : )

(a) gram ‘ ' : .

(b) kiiogram ‘ i ‘ - - .. .
{c) 0.1 gram

(d) milligra.m'= 0.001 gram

Jim wanted to measure the daily growth of a newly germinated bean seed. He
should.use a ruler which can'be read to the nearest:

£ 4

(%1) metre . .

(b) centimetre . ‘ \

(c) mil}imetre -

°

(d) 0.5 centimetres : ‘

* - M
~ 3£

Bob and Anne were measuring the weight of a piece of metal using spring

‘scales. They recoxded their values in the table below.

5 . Anne's. Bob!s
.Prial :. Measurements . Measurements . s
1 5.0 N . 4.8N ’ 5
2 4.9 N 4.7 N
3 5.0 N 4.8 N
4 5:1 N 4.9 N N
5 - 500 N 408 N N .
Average “ 5,0N 4.8 N° . o

Which of the following factors might account for the different answers. ]

(a) one "of the sp::ing scales ‘was not "zeroed" (reading zero) at: the’ beginning
- of the measurement . e
. . ) \

(b) either Anne or Bob was not reading the scale at eye level -

vy

f(c) one of the spring scales has lost some of the "tightness" of its coil

r

(d) possibly any of the above

¢ . -




LY

4. A graduated cylinder was used by four students to determine the volume
of an irregulq;ly shaped object.bxhwater displacement. Each student =~ - |
£ c

recorded a different answer. Which factor may have accounted for this?
’ ©on . - .
(a) the level of the water was not read at eye level ~

3

(b) the cylinder was held at an angle as the water level was read

o

(c) the object was not lowered carefully into the cylinder and water
splashed out. ° . ) ‘ , . \

>

(d) possibly any of the above h .o .
- ' . N ”

5. A graduateduéylinder with a scale marked every 1.0 mL wéé”usé% to find

the volumé of a thumb tack. This procedure would result in: . e

(a). an inaccurate answer ‘_ ;.
.(b) an accurate answer o )

(c) no answer ., -, - R .

‘e PR
(d) an answer that was close to the_actual value

-

+ . N
- . ¢ ~ Y

6% . In order to.discover the volume of one thumb tack, which~pfocedﬁre would
be best to usé? . N

~

(a) use a graduated cylinder marked every 1.0 mL but use 100 thumb tacks
at once, then divide the increigg in volume by 100 .

" (b) use a graduated pylinder marked “every 1.0 mL and repeat e procedure
with one tack ten times, then calculate the average

(c) use a graduated cylinder which Has a scale marked everyhp.s mL and _
take one measurement with one tack . ) .

-

(4} use a mathematical*formula to suit the shape of a thumb tack and
calculate the volume. ‘

\ -

7. A.class wanted tdrg;;:2§er the effect of exercise on the.rate of the heart
."peat. Each student needed to measure his own “"resting" heart rate by

taking his pulse. The best data would be obtained by: .
[ .

(a) taking one 60 second pulse rate using the first two fingérs'ofeyOur
right hand on the bottom of your left wrist s

takihg ofe 60 s pulse rate using the first two_fin;ers of your right
7d on your throat, half way between ypur voice box and corner of
jawbone -1 - ~, % s

~ . N .

‘' (@) taking several 5 second readings using either method'gbove,\multiplyiqg

RJf:ﬂ . by 12 to give §0 second readings, then averaging

, . oL 16¢4. -, .

A - \ -
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8.

9. Wendy‘is interested in learning about the structure of the willow tree

10.

,Thelr results are glven in the'table below. o

Student . Volude . ° SN o ' .
1 Jlsé em>L e s VR

2 150 en® o C

3 SO '
3 160 cm i :
=7 .
4 200 cm R C e
% »e o,
.Would you: - . PR T e

3

. Paul notlces that water in a pot’ s1tt1ng on a stove element is bubbllng.

, (b) conclude’ that 'the water.is definitely not boiling‘ ‘ . -

“(a) find a willow tree and examine a flower .

N .
_(a) conclude that theq water is definitely boiling , .

ety
vp
(94 ]

Ct L e . - . 163

’ - ' ° . ~ ‘

Four students calculated (1n8ependently) the volume of the same box by
measurlng the 1ength, width, and helght and us1ng the formula VELXWx H.

’ ‘ .y . .

{a) find the average volume using the four values given in the table

(b) flnd the average Volume using the first three values and throwing out

© the last one - - . . : -

‘ . ., \(, ’
(c) have the students repeat their measurements and calculatlons, then
" average the '8 results -

r

(d) have the students check their measurements and ®Malculations and if
student 4° gets*a value closer to- the values of the other three, then
average'the .four values . L

I . > A
. 5 PR . .
flower. , .She should:- . o
A 4

4 <

(b) £ind a #illow tree and examine several flowers

(c) examine one flower on several different willow trees . \ .

(d) examine several flowers on several different willow trees SN
¢ - $ .

A
[}

Would he: - L. . :

L}

o
- . .

« .=

M

‘

(c) make no conclusions until further observations were made - -

kd) conclude that the water in the pot is probably boiling.

- Lt . . . v -
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When determining the factors that may affect the degree of frlctlon ‘when

1.
o a block slides across a table, the least important consideration in the
- list below would be: . ..
(af the colour of the block ‘ L . .
- .« ¥
. (b)y the mass of thé block -
(c) the tYpe of surface on the block
(d) the type of surface on the table ' . \ '
- P 1 . »
12. In order to disgover the thlckness of one sheet of’paper in a book, you
should: . .. .
’ ‘ ,
. . N v
e (a) find a rulér with a scale small eﬁough to measure the thickness of
one sheet . . ' t
(b) try to measure the-th}ckness of 10 sheets in millimetres and divide
@& ¢ by 10 L . : .

. 1 N
(c) try to measure the thickness of 100 sheets in millimetres and divide
by 100 o J T -

'
. - .
Yoo, A

(d) try to measure the thlckness of 100 sheets in centlmetres and divide
" by *100 .

-
. \ .

.
& N ~
., IS

13.° Peter set up an xperlment to try to.prove that male mice could learn

- faster than femile mice, because he thought males were smarter than
females. His data seemed to indicate that male mice would f£ind their
way through a maze faster than female mice. Would you:

(a) accept Peter's data and conclude that male mice could learn fastek
than female mice L .

- ~

(b) accept Peter s* dataqand conclude that the male of most animal species ./
can learn faster than the female

(c) look for.flaws in Peter s procedure since you suspect sex has no -
bearlng on how qulckly anjials learn o

]
.

‘ a ] .
_(ay repeat Peter s experiment exactly and if you get the same results
< conclude that male mice learn more qulcxly than female mice .

. T 4
. . .
.




. .
. 1

14. .0p v1ew1ng the great, number of dandelions on hér front lawn, Mary wondered

". if_they grew any_taller in one area than in another. She decided to divide
her lawn ;nto eight, equal squares using-pegs and string. To see if the

taller dandeiions were lpcated in a specific area of the lawn she should:

(a) measure the tallest dandelions in each square

-

-

’

(b) measure one of -the tallest'and one of the shortest dandelions in each
square and flnd the average ,

(c) select 20 dandellons in each square, chosen at random with eyes closed,
measure the size and find the average size for*each square

°

inspect by eye each square and decide which 2 squares_have most of the
taller.dandelions L .
1 /

\ " k) - ) ’ ~
* 15, Frank took ‘the "resting" pulse {heart beat) of the 30 students in his class.’
'Bis values ranged from 55 bdats per minute-to 115 beats per minute. He
should: |, Lo ' ’ ’
- /

(a) not worry about‘the\variation and just find the average.

L3
-

(k) conclude that his technigue for taking the pulse is not good

* (¢) check with a!doctor to see if such a variatiqQn is normal

. -~

count only those which are within 10 beats ﬁer minute of the normal
resting pulse which he had heard was 72 beats per minute

>
. [

o [y

7

Linda’wanteg to uge five identical marbles for an experiment. .She bought 5
_which Iooked identical from the same box in a store but she decided to check
the mass of each using a balance. She got the follawing measurements:

, Marble
» . <
1
2’0
3.
g
5 -5.

.

What should she first do? " .

_(a)' assume that ‘the* balance may not be worklng properly and repeat her.
'ﬂbasuréments with another balance ] &

(b) not worry about the differenceé and‘just use the average mass value
when ‘using each marble e

- o a

-

‘ - N ) s . kg N
(¢} conclude that the marbles.are not identical in size

{a) coné!ude that, the marbles are'hade from different types of“glass

‘
e
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Fred wasvattempting to discover if there was any relationshié between the
mass of a substance and its volume. - He measured -the mass and volume of .
twelve different sized chunks of aluminum and divided the mass value by

_.the volume_value for each chunk. Eleven answers were within 50 kg/m~ of

2 100 kg/m~. One answer was out by 500 kg/m3. Fred should::

(a) omit the answer that was out by 500 kg/m3 and average the rest
i ; - . . .
(b) repeat the measurements and calculations for 'all samples with pa;ticular
emphasis on the one that was out by 500 kg/m3

-

(c) average the twelve answers as they stand

-

(d) scrap the experiment because none of the calculated values was identical

L]

Fred was attempting to discover if there was any relationship between the
mass of a substance and its volume. He measured the mass and volume of
twelve different sized chunks of aluminum and divided the mass value by

the volume value for each chunk. Eleven. answers were within 50 kg/m3 of
2100 yg/m3. One answer was out by 500 kg/m3. Fred checked his measurements
of the odd sample several times and got the same result. Fred should:

(a) scrap the experiment ) . . P
(b) ignore the one that was out by 500 kg/m3

(c) look for other reasons why one sample was so far out )
. Cot s : . .

(d) average all twelve results " .

Bob wanted to compare thé height of the maple trees and beech trees in a

. wooded area. He should:

EY

(a) measure the heights of the tallest maples and tallest beech trees and

compare . ¢

(b) choose, at random, several maple trees and several beech trees and
compare their heights )

v

(é),find the average height of several maple trees in.one area of the forest
and the average height of several beech trees in another area of the

forest and compare

*(d) walk to several different areas in the forest and estimate by eye which
trees seem to be taller, maples or beech .




20.

21.

22.

' (g) observing a mealworm in a glass dish

s

Cheryl wanted to find out what makes some solid balls bounce higher
than others. Which list of factors below should she consider in her
experiment?

-
.

\ f
(a) the mass, volume, and material of the ball

(b)'the mass, volume, and material of the ball and the height from which
it is dropped-

-~

(c) the mass and volume of the ball and the heighéhfrom which it is dropped

(d) the volume and® materlal of the ball and the helght £from which it is
dropped.

(e) the mass, volume and material of the ball, the country where it was
made and the height from which it is dropped )

>

Bill wanted to write a report about mealworms. The best report would be
pased upon:

(a) reading reference books about mealworms

(b) reading reference books about mealworms and observing one in a glass
dish .

(d) readihg reference books about mealworms and observing’ several in a
glass dish .

N [

. .
Carole' had thought of an interesting theory to explain how birds migrate

in the right direction at the rlght time of the year. - As a good scientist
she should: -~

(a) read only reference books which support her idea’

(b) set up an experiment so.that it supports her idea ' T
(c) read.several reference books to géglas many ideas on the'subjéét as ~’
possible ‘ . ’

A
[}
3

(d) read several reference books on the subject, set up an experiment, then,
« decide if her idea is correct, partly correct, or imGorrect

-~ -

Andrew carrled out an experlment whlch gave some data he did not expect.

He should: . : . . i

- N . . N

(a) accept all the data of the experiment - : v
>

(b) repeat the exact xperiment,then accept all the data

{c) check with a refe ence, perhaps his teacher, c0ncern1ng the design of
his experhment, -then experlment again

(d) ignore the data which was unexpected'andudgawrcodclusions from the rest

. of the data . . ' . S )

169 ~ ..
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24, Sam ound the length and width'of a piece of paper to be 5.10 cm and 7.25 cm
respbctively. He should report-the arearof the paper -as being: ;>/ ‘

(a) 36.975 cm? ~

3

(b) 37 cm?
(c) 37.0 cm?

(@) 36.96 cm?

-
v/ °
- -

-

. N - , -
When measuring the length of a line using a rulex marked every half em you,
could report the length in cm: .

-

(a) to two decimal places of accuracy
(b) to one decimal place of accuracy
(c) to three decimal places of accuracy

(d) to no decimal places of accuracy just whole centimefres

A class decided to study the amount of rainfall in the city of Peterborough
for the month of May. The best report would include:

(a) the average rafnfall for the month based on’'measurements taken in the
school .yard .

’

(b) the avérage rainfall for the month based on measurements taken at several
locations in the city *

(c) the daily rainfall for the month based on measurements gaken at several '
locations in the city

(d) the daily rainfall for the month as reported on the local newscast

In Olympic swim competit{ons the timing is now done electronically. This

is because:
i

(a) stop watches aren't accurate
(b) human error <in use of the stop watches is.eliminated

(c) not enhough people can be found to' do the timing :
.

(d) new ways of doing things‘are always better than old ways )

.
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One half a class found the volume of a block of wood by measuring the
length, width and height and calculating, using the formula, V'= L x W x H.
The other half of the class found the volume of the same block by using
the water displacement method with a graduated cylinder. Examine the data

-

table below. . .
’

Volume of Block . Volume of Block

(measured and-calculated) (water displacement)

60 cm3_ ) s 60 cm’ .

55 cmo - 50 cm> ' ' . l

65 cm3 47 cm3 ' 1

59 cm3 ) / - 67 cm3 3
3 3 ) ) ‘

61 cm 70 cm t
3 3 .

63 cm 68 cm |
3 3

57 cm 58 cm
3 3

60 cm Average 60 cm ~

From this data you would conclude that:

both methods of determining volume are equally aecurate

(a)

water displacement is a more accurate method than measurement and
calculation by formula

(b)

-

t

- . b .
measurement and calculation by formula is a more accurate method than
water displacement .
°
. .

one of the groups worked fiore carefully than the other group

(c)

(d)

invqQlved in determining the height of grade nine students. Which plan

B . k] ) *
A grade nine class at P.C.V.S. wanted to discover what factors might 1')e\\“\-~
would ydu follow?

(a) measure the helght of all the students in the class and record the
ay FEX w1th the height

1

(b) measure the height of all the students in the class and record the -
sex and age with the height ] .

(c) 'measure the height of all the students in all grade nine classes and
- record the sex and age with the‘ﬁelgbt

(d) measure the height'of all the students in all grade‘nine'classes and
record the sex, age and colour of eyes with the height

&
4

- N e
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A grade seven class at David Fife School wanted to study the amount of

traffic on Highway No. 7. The best report would include:

(a) a count of all vehicles travelling from east to west, from 9:00 a.m. ' |
to 3:00 p.m. on one day 4 t.

(b) a. count of all vehicles travelling both directioqs from 9:00 a.m. to

" 3:00 p.m. on several days °

(c) a count of all ‘vehicles travelling from east to west from 9:00 a.m. to
3:00 p.m. on several days ‘

- . N

(d) a count of all vehicles in ‘classification groups (transports, motorcycles,
cars, etc. ) travelling in both directions from 9:00 a.m. to 3:00 p.m.
on several days

v
[l

Richard wanted to learn.as much as he could about chipmunks during his
supmer holidays. He should: ) ’

¢

(a) catch a chipmunk and watch him in a cage supplied-with food and water.

(b) read a book about chipmunks <

hd -

(c) make notes one day while watching the chfpmpnks around his cottage ;

4 ’

(d) make notes from observations throughout the summer of chlpmunks ‘and
read reference books about these animals .

d ’

A certain industry was accused of pollutlng the river water w1th a waste
chemical. To prove whether or not this' was happenlng a sc1entlst would:, 4
(a) take a river water sample near the 1ndustry arfd analyse 1t ‘

v

(b) ask the owners of the industry if they were 1ndeed allowing the1r :

. wastes to escape into the river L
\ . * . - 4
(c) take a river water sample near the industry seqeral,tiggs throughout” .
one day ' ° N . . on

-, - -

- S ~

. ¥ .
(d) take river water samples, bdth above and below the industry one day t . j

. o

e

(e) take river water samples both above and bel& the 1ndustry .at Several "' .
1t” times on several dlfferent days . . .
’ -Q ** 4: v '
-3 L Y
* -~ Vet - - - - R
( i » ‘ IS
. - ‘
) A hOWP) .
) . \
v r ‘& B ©
*
- 9 od
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33. In order to determine the effect of the amount of fertilizer on the growth
of bean seeds, the same number of seeds were planted in three identical .
trays containing the same type and amount of soil.” The amount of water
and sunlight was the same for "each tray. After three weeks of growth the
data was recorded in four ways. Which do you think is thé best way?

Tray Column A Column B Column C Column D+
1 -16 of 20 seeds -80% Of the -most of the -16 of 20 seeds
grew ' seeds grew seeds grew grew ot
-all were tall -average height  -tallest was ° -tallest was
15 cm 18 ¢cm ’ 18 cm
-shortest was
, , // + 11l cm
2 -15 of 20 seeds "-75% of the -most of the -15 of 20 seeds,
grew seeds grew seeds grew grew
-most were tall -average height -tallest was -tallest was
12 cm 17 cm 17 cm
-shortest was
11 cm
3 " -10 of' 20 seeds -50% of the -about half -10 of 20 seeds
grew - ° seeds grew - the seeds grew grey /
-not as tall as -average height -tallest was -tallest was
Tray 1 or 2 8 cm , ll cm 11 cm .
: : -shortest was
. ¥ o * 4 cm .
. . -
(a) column A . .
b} ~ 3
. (b) column B .
(c) column C . .
. M - az -
. v ~(d) column D : .

34. ipgrid flipped a'égin five times
data she could:

~

(a) conclude that "héads" wil

-~

coin

HE '

'and got five "heads". From this simple

1 ‘come up more often than "tails" for this

. {b) decide that niore %rials were needed before concluding anything
4

-

. . »

(c) conclude tha

(d) conclude that the coin is weighted so that only

t the next five flips.will produce "tails" because there
is a 50-50 chance for "heads” or "tails"

"heads" will appear
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A 35. For a great many years men of science believed that the earth was the
centre of our solar system, and that the sun revolved around the carth.
They believed this because: : , :

(a) they accepted, without question, what previous men had said

A J - ' K . .

(b) they lacked the precision instruments needed to see and measure the
movepents of the planets

‘o

4 ' . N
(c) they di¥ not use the scientific method for investigating & problem

(d) all of the above

s
» - » ,

36. Todd had read in a newspaper article that someone had claimed that praying
over plants improved their growth rate. He decided to grow two bean plants
. from seed, praying over_oné’and not over the other. The one Todd prayed
’ over after one month was 5 cm taller than the other plant. Todd should \
conclude that: : . ) .

(a) praying over plants increases their rate of growth

R S

(b) ma ore trials are needed, which include controls for such things as
the warmth or moisture from his breath, before he accepts the statement

made in the newspaper . ”

(c). the taller plant received more water .or sunlight

(d) his breath, while praying over the plant, somehow caused the plant‘
to grow taller ¥ .

' . A - .
37. The school track coach wanted to pick girls and boys for the track team.,
He should: : y . .
£ . :
(a) watch the girls and boys duri recess qctivities then Q}ck his team

* .

: (b) pick-the older girls and boy/ .

(c) use stog\watch for time frialg'in.a 100 m sﬁfint
} . 7 ° ® .
ur

(d) -meadure the trials of all competitors for all the evénts scheduled
- \- ’ ' ' ' * - ‘. . .o
’ 38. At some soccer and hockey dMmps report cards are made out -for*feach boy
or girl. If these reports are done by an instructorywatching a final
‘scrimmage they-are: T -
t (a) probably not reliable because the instructor can ch one player
‘for only a few minytes
[ i ) ) . — ~ N . "'
* (b) proBably accirate because the instrugtor is very good at the skills
of the game . Tt ee . .
‘E ‘ T } : ’ .
- - (c) probably accurate because all the skills can be observed in a game

. f »
(d) probably accurate because, a student-whe is,weak or strong in one
 skill of the game is probablypweak or strong in all of the skills - v
\) A . -~ . . A 4 . ' .
IERJ!: \ .. . ’ . 1|7 , > ‘ V
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‘39.. Joan is tr¥ing to decide which weed killer she should buy. She decides
to buy two brands and carry out an experiment to see which is more
. _effective. * In a small section of her lawn she sprays brand "X" on fifty
dandekions and brand "Y" on fifty crab grass plants. After one we
~ *  she records her data. | '

[

. - Brand "X" ' Brand "¥y"
1. 40/50 dandélions |, 1. 35/50 crab grass . -
were dying or " plants were dying - '
dead B ¢ : or dead ~ N

2. 80% effective ‘2. 70% effective

© .

1y

From this data Joan should concludg that:

-

*  (a) brand "X" is the better weed killer - .
. . N : :
(b) brand "X" should be used on more dandelions and brand "y" on more
crab grass because.it's hard to.tell which is better
. . A . ‘ &
(c) the.experiment should be. repeated using brand "X" on the crab grass
. and brand "Y" on the dandelions °

- N

“

(d) the experiment would give more meaningful results if she tried both |,
- weed killers on a greater variety of weeds »

AN

</
A <

. . . " »”
‘ 40. Marxy_had 5u§t learned rthat the mass value of 1 mL of a I¥Auid varied from
liquid to liquid. .By using a balance to meadure mass and a.graduated
cylinder to measure volume, Mary obtained the following data.

- . ¢
' 1)

Mass Of -Gasoline  Volume of Gasoline Mass/Volume .

6.49 10.0 mL 0.64 g/mL . : i
! .. .~ When Mary checked in her text book the value given for g#soline was 0.68 g/mL.

Mary should: _ . .. s,

(a) conclude that her balance wasn't working properly

. 3 4 * .

- L 4
(b) conclude that the text book has printed an error .

¢y conclude that her volume measurement was not read correctly

' R ¢

) make ;no conclusions at this time ) . Y ,

’ . . ) .
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Mary had just learned that the mass value of 1 mL of a liquid varied from .
liquid to liquid. By using a balance to measure mass and ‘a graduated
cylinder to measure volume, Mary obtained the following data. .

*3 Y

. \
v ' €

Mass of Gasoline . 'Volume of Gasoline Mass/Volume

~

6.4 g R 10.0 mL 0.64 g/mL & -

- -
-

When Mary checked in her text book the value given for gasoline was 0.68 g/mL.
Mary decided to repeat her experiment five more times and asked Joe if he
would do the same experiment with his equipment. Mary's and Joe's data 1is
given below. ‘ . )

“'Mass of Gasoline Volume of Gasoline Mass/Volume

-
|

L)

g/mL
g/mL
g/mL
g/mL
g/mL

g/mL
g/mL
g/mL
g/mL
g/mL

BB ?«’é’aéﬁ

e

38
t

Average g/mL’

_Mary ghoulq: - . . N

-

(a) conclude that the text” book defiﬁitely has priA;ea an error
. 3

¢

(b) conclude’that poth her and Joe's balance are not working properly

.
s

" (c). make no conclusions af this time ' .
E——— ' -

) conclude that some othe? variable, such as type of gasoline, may be‘

at.work here ¢ , ’

1}

' ). . v -

42. Allison was trying to decide whether or not a particular insect ‘which
was abundant in her garden cquld be classifiedsin the same group as grass—
hoppers. Before making a decision she should: . ~

" (a) examine one of these insects very carefully comparing its structure .
* . to.that of the grasshopper . .

x & e .« 4

. F . ~
+ (b) ‘examine many of these insects ver§qcarefully c¢mpa£§hg their structure

to that of the grasshopper .

- . . P ) : .
(c) set up an escape proof terrarium and observe the structure and changes
that occur with several “specimens over a period of®time

() look for pictures of the insect in a reference book, discover its name,
, then check in a‘classification‘book to see if the name appears in the
grasshopper group ‘ ,

i . - . ’ ]76 .‘
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45.

”

. The correct reading of the level of the water in the graduated cylinder is: :s

B - _ - 175

~

A grade eight class wished to compare sewveral b¥ands of capned mixed ‘nuts.

The best data table would contain: : . e iﬁ

(a) mass values for each of the different kinds of nuts, both whole and
pieces, for each brand _ . '

(b) a count of the total number of nuts found #n each can \

(¢) a count of the number of each kindyof nut in each can

(df mass values for the emtire contents of each can

0

0

Hal wanted to find the volume of one small glass marble. He- decided ta
find the volume of 20 similar marbles -using a graduated cylinder and the
water displacement technique then dividing by 20.  Below are Hal's

results. . , )

éﬁtartlng Level of Final Level of
Number of Marbles Water in Cylinder Water in Cylinder

20 ) 25mL ’ 65 mL

o~

Hal concluded that the volume.of 1 marble.was 0.2 g. Do you think:

‘(a) Hal-has ‘enough data to find the correct éolume of 1 marble

(b)_Hal does not have enough data %o fin'd the correct yolume of 1 marblé

(c) Hal has not ueed his data. correctly to find the volume of 1 marble

(d) Hal could have simplified his experlment by placing just 1 marble
in the graduated cyllnder and read1ng the 1ncrease 1n‘volume )

Examine the diagram of the graduated cylinder - ‘ ,

. ' |
,
P 4

45 mL : . . .

s * 3 s -

] * N - f
. .

(a) 43.5 mL
(b) 43.0 mL : ] oo .
- {c) 42.5 mL . S Lo
(d) somewhere betweén 40 and 45 mL o . .
, & /71.7”7 .. ~ .,

. ' < C
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y 46. When reading a scale in order to obtain a measurement va&lue you usually:

.
.

! .
; (a) read to the nearest mark(gzdthe scale ‘ ' , ' .. - '
) ) (b) esti@ate i/2 or 1/4 of the way between the marks on the éc;le QQgending :
o on how far apart the marys are
. _1;ié) read to the ﬁearest piinted number on the scale ) ‘Q '
{(4d) a};ays roﬁna off to wholé’numbers T . . . . )

“~  47. Bob believes that adding fertilizer to a plant makes it grow .tallers He T e
. . does an experiment to prove this but the.results turn out to be somewhat
_~different from what he expected. What should he do next? 4 "

+ ‘ .

- -
«

._ia) change his opinion about fertilizer helping, plants to grow .

. b
(b) repeat ‘thé’ experiment and ;accept the results if they show what he
] Pl -4

d -

. expects . .
) o . . . .
(c) decide that something had gone wrong with the experiment and continue i
- ‘ believing that fertilizerX helps plants to grow . (/ <
. PR s ’ ~ ~
(d) repeat the experiment several times and base his opinion on the average’ -
‘results - ’ ‘ o '
) N (e) repeat the experiment several times and check-his resdlts with some
research material regarding this topic before forming his opinion ‘
. i . . .
48. Sﬁirley had these three measurements of volume to enter on a data sheet:
TP 73.482 m3, 4.7 m3,7238.467 n3. Which column would be the best way of
entering this data? ' . -
Column A Column B Column C PR
.73.487 m3 ~73.5 m3' .. 73.49 m3’ - c s -
4.7 W 47w 4.70 . : .
3 .
238.462 m3 238.5 m3' 238.46m . ,

-

(a) column A is the best way of expressing these numerals
B} « 7Y

« , . [\ . .

o ~ (b) column B is the best way of expressing these numerals c .

~ (¢) column C is the best way of expressing these numerals

. .
-

(&) anyone of these columns is a's good as the other o X

P . .
. . L2 N -




w

These two parallel lines were'given by a math teacher for the students to

talk about They were asked to state)how they thought the lengths of these

parallel lines compared Which would be the best way to make the comparison
+ of length? g . )

(a) by 1nspec§ion of the parallel lines .

(b) measure and compare thé‘lengths of the lines.in cm

> N 1

(c) measure and compare the lengths of the lines in ny

(d) by using your pencll to compare “their lengths
, , ) S . ,
50. When measuring tHe volume Of a cube, the most accurate answer would ber,
obtained by ® . T - :
. \-/.,

(a) measurlng the length of the sides and using the mathematlcal formula -
V=LxWxH. , . . ~
R 4 .

(b) placing‘the cube in a narrow graduated cyllnder and measurlng the
amount that the water rlses ; r .
L) “ i
(c) .placing the cube in a w1de graduated cyllnder and measuring the
amount that” the water rises \
. . .
(d) praclng the cube in a beaker that-is filled to the brim with water and
" measur}ng the amount of water that overflows . *

: @
Ty
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Listed below are 3 sets. of descriptions corresponding. to the necessar
infotfation listed at the léft. These aré httempts at accurately .
. describing a particular insect. .4 : Coe

Size

Shape

Colour

2

Texture

Mass

<

Attachments

’

Special Features

‘Which column gives the best sqientific‘descriptionggf\fff insect?’
Circle the letter of_the‘cor , .

(a) column A

(b} column B

(c).célumn C.

(d) either column is adequate

-~
° ¥
"‘ .
. , .
. .
.
kS
.
Yt
oA
.

2

”~

‘ i
Collimn A . Column B . . Column €
long , ‘ 5 cm ‘ length of my ~
¢ . " rubber
/ ' - =,

long and roundfsh“‘ .

,red and white bt
pbélka-dots . .

rough ° .
2

light .

vwings and legs

Y"
many hairs on front
of Head

]

a

. o : .
egg shaped " balloon shaped
!

- »

like a red

féddishforange 3
. spotted leopard

with white spots
‘- covered with short .like a ragged-
. prickly spines saw blade .

. .2.5 grams . .feather weight

2 sets “of wings’ similar. to ‘any

3 sets of legs in§ect
. N VS )
2 sets of antenna cat like
on head . whiskers on
Lt head

req t answer. “ s A e v
.
. . \ w ,
— . o .
. . ' A
¢ g .
” 4 "
oo . e '
d - -
¢ . E - s ° P )
PN . 3
- . . bt
- i t
+ & ¢ e - .
. - A}
. @ N .
, ’ .
g ) . ~
¢ - ‘4
’ . Ll * '
|
‘. { I i ‘ [}
- . | . . .
’ ‘ ' ‘
i‘ . .
X .| .
> ! | ’ - Q
. ) ’ i
) I 4
fet . . ~ ~
Pid . . . . . \
> » . B R #/ g . 1
L] ..
. ' ‘. h N LI . ‘ \‘ ~' L: N [
¢ - ) ‘. . ! . ¢ ’
N o P » ‘ roe
. ' Al Vo . ' * r° . ¢
‘ ” . . - ! L
v ~ N
-~ » ,
. . : G\
T S s .
. . ‘. : ) , . -
. A )
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. 52& +‘Paul wanted to see ,if there was a relatlonship between the, volumes of
d _-” figures (cube, rectangular solid, cylinder) when the dimen51ons were
’ doubled. He used the follow1ng data: ) . -

L4

L. Dimersions- .. ,Volhme Doubled Dimensions " New Volume
©. Cube >0 x'2.0 x 2.0, ° 8 ,cxg3 4:0'x 4.0 x 4.0 64 cn®
. ‘Rectangular 1.0 x 2.0 x 3.0 é em> 2,0 x 4.0 % 6.0 © 48 cm> -
. _ Solid o ' ' .
S .. -Radius 2.0 . : 3 Radius-4.0 ;o .3
¢ lind Con ' - L ;
, Cylinder Height 3.0 38 B . Height 6.0 300 o

»
<

-

o o - " . e . TN ' - Wt . 5
" ® .Paul found that wHen the dimen Sns were doybled the new volume.was 8 times
the original volume.’ What is,the‘ st con51deratlon before stating h1s,

- . L

conclusions:: . . 8

K}
4

(b) Check all his figures before writing his-concluding statement.
: L -

(c) Test his flndings by using another set of dimens1on§.,

E *

(d) Use many moré sets of dlmen51ons before wr;tlng "his concluding statement.

4,
< 3
. ., N

~53, Lisa wanted to see if there was’ a relatlonship betwgen the areas of figures
) (square, rectangle; tr1angle) when thé dimensions were deubled She used

- the following cata: ) Lo

.;‘ . Circle the 1etter of the best answer..'.
» s ‘ PR ’ ‘ ~ N
- (a) Con51deﬁ his data as correct ahd wrlte his concluding statement of
relationshlps. ) .o - ‘

Lisa found that when the dlmensions were doubled the new area was 4 times

.

-(a) Test her findings with mang more setd f dimens1ons before wriE}ng
) a concluding statement. J

3 » ‘
[ . . | ' ¢ 7/

+ (b). Accept her findings as correct. and wri e her concluding statement. .

» . -~ #
(c) Check all her ¥?;ures.and cflculationsyfor accuracy béfore'writing
* her, con¢lusion.. _ L ¢ '
' S . . SN .

(d) Test her findﬁngs‘by‘using another set af dimensions before writing
. her concluding statement ) . -

>

’ . Lot 5, Doubled - )
. ~—— Dimensions Area {cm) . Dimensions - . Nem Area (cm )
Square 2.0cmx 2/0cm . 4.0 -4.0cm x 4.0.cm 16
Iiect.‘angle 3.0 cm x 4.0 cm 12.0 _ 6.0 cm x 8.0 cm" - 48  * .
’.'I‘riangle“40cmx'50cm' 10.0 - "80cmx100cm'40 '

that of the origiﬁal. What would be her best cons1deration before writing .
_ - . her conglusions? ‘ : ’ Lo
T Circle the letter of the best answer. ) ' R
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° 54, Stan and Scott chose- to stuay a colony of Great Blue Herons that were .

. ) nesting on Rlce Lake. After one ddy’of observations they had accumulated
- . a number of pages of notes. Before reporting thelr flndlngs to the ‘class
. T they should do one of the ﬁollow1ng . P

Q" ,Circle the letter of the best statement). '

-

(a) They should check their observatlon notes over carefully before
writing thelr report.
' ) ~ N N
(b) They should invite.some. other students to witness their observations.
{c) They should observe the colony many more times before writing their
report of their findings S . . .
o) : ’
(d) They should observe the colony one, more day before writing their £inal
report.

-

\
{e) They should accept the1r observatlons as adequate and write their
—~ final report.

~

v ~
3

, ' . ’
55. )One day in the 1600's; Jean-Baptiste van_Helmont, a Belgian physician,
: wrote a re¢ipe for producing mice. He said it could be done in ‘21 days T
by putting a dirty shirt and some grains of wheat in a pot or box, and
setting this away in a dark place where it would not be disturbed.  He
. believed that the a?tlve principle in produc1ng the mice was the human

’ . perspiration in the shirt. . He tried out hif recipe many tlﬁes, and got T
mice every time. ) ) ! :
[} . ' N i , /v¢
There is obv1ously somethlng wrong w1th this rec1pe for producing mice.
What has this phvs1c1an not done with h;syexperlment to prove his recipe. )
. Circle the letter o€ the statement that YOU think is the best procedhre
to follow. ) N :
. R ( ) . ’ ’ l (] . - -
(a) Use the recipe with'a clean shirt! .
. . - . { . .
| (b) Have other people try the recipe. i
. " (c) Keep the shirt in a ﬁouie—proof‘container. ’ N
) ( .~ .'v
(d) Check his results more accurately . )
; (e) Try has zec1pe w1th other clothlng. . . ? \
. . ' . . o ‘
- | ! . -
. . P » AY L]
., : ~ EI .)
<.‘ . . *
.\ - i
: 1
¢ H — .
& - T ,
. -~ —, . 4
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a

Students in Mr. Green's Science class were each given a piece of paper.
Each student’ was asked to make a list of the things he or she would want
to make notes about or ¢otment about when describing some objects that

Mr, Green was’Soing to show them. Before the”students observe the opjects
each student should make sure his or her list is as adequate as possible.
Circle the letter of the best suggestion.

\

" “{a) Each student should check his or her list with a neighbour's list . ,
‘ for completeness. '
{(b) Each student fhould re-examine and check his or her list for complete-
" . ness.
(c) Students should‘EEke*3~master list from all the student)s suggestions
in the class. < ' o
(d) students should get together in groups to compile complete lists.

sob

.
.

Four separate groups of Students were trying to find the volume of an
irregularly shaped solid by displacing water from a large beaker. The
overflow of water was collected in a graduated cylipder.
4 ' ’ '

+ Which one of the statements below describes the wéy to ensure the most .
~» accurate result? ' .

Circle the letter of the best suggestion.’ . . !

s . .

-(a) Each group should repeat the experiment a number of times as carefully
as possible. , - .

-

Each group could accept their first result if it had been done carefully.

-

(¢) Each droup could repeat the experiment a number of times énd average
» its results.

¢

(b)

{d) The groups could average the results of a single .trial for the final
answer. oo
’ ¢ : M B\ ?
(e) Each group could do the experiment a number of-times.and average all

the results from all the groups together. ] |
- . .

’

- \ \ ,
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D. RECORDING INFORMATION - Intermediate 4 ¥

.

Answef Sheet — Version 1

-
-,

1. Radiation and Heat Absorption . (o)
- N M
" 2. Heat Conduction' , - . (b)
3. pendulum - . ' (4)
< »
4. Thermal Expansion ' ~tr(a) ! . .
/ ; ~ .
5. Goldfish - o - (e) . ' ' )
, « Answer Sheet - Version 2 )
- - . Items .
1 2, 3 4
1. Radiation and Heat Absorption’ (iii) - (i) (iii) . (4)
2. Heat Conduction: ) (iii) (iii) (ii) o (1)
) 3. péndulum (ii) (iii) (iii) L (id)
. A . ) " ’
4. Thermal Expansion . «(i) (iii) (i) . (iid) )
° 5. Goldfish ©o(idii) (i) (iii) (iii)

«

Note: Students must select the correct answer for all 4 questions to. °

, . score- correcy on the item.
> .t
Answer Sheet - Version 3 .
/.{ l“«""?‘?" 3y . R
« ; 1; Radiation and at Absorption See option (c), version 1
2. Heat Conduction : _See option (b), version 1 ' !
3. Pendulum See option, (d), version®l = )
- v / . - ' ’ . ' : A4 . .
. 4. Thermal. Expansion - See option (a), version 1 :
' - L] * ' , — N
5. Goldfish . \ See option (e), version 1

. ¢ {
* \ R . / .
. -
o
.
.

3. T Ao Wi I X, —
T T T e e T an e NI SR T e ST ——
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1. Radiation and Heat Apsorpqioﬁ - ’ R . ... ’ A
(Version 1) ' ’ g i -
Jim and his father went to buy an aluminum tool shed on a hot day. *They liked v
two models but Jim noticed one was much warpér inside than the other. The two
were of different colours, also ore was shiny and one dulk. He decided to try
and .find out if colour and the lustre of the finish could affect the temperature
inside the sheds. ’ . 2 “ -
o
He used 6 empty juice cans with the labels removed to represent thgﬁtool sheds ”
and a big iight bulb to represent the sun. He painted ‘two cans black, 2 green - .
" and 2 white. He used shtiny enamel paint for orfe of the cans of each colour,. ‘
. and a dull flat paint for the other can of each colour. Taking each can in turn,
‘\’, he put a thermcmeter inside it, turned it upside down andyplaced it near the
- lamp. After 10 minutes he read the temperature inside the can. He is a careful
~worker so after the cans had cooled off he did this a second time with each one,
and thén a third time. . - . .
. -, X .
Here are the notes he kept. .
.
. ' . . Temp. - |
Interior Size . Size Temp. inside Temp.,
Colour of Distance Time of of. of can after change .
Colour .Lustre of Can Trial Lamp éf,Lamp Exposure Can Room exposure * in °C
black shiny silver 1 250 W 20 cm 10 min 1L . 20°c 26.9°C 6.9 . ‘
black shiny silver 2 250 W 20 cm 10 min 1L 20°C 26.7°C 6.7
black shiny silver 3 250 W 20 cm 10 min 1L  20°C 26.7¢C 6.7
* ' - e ‘ - -
black dull sifver 1A, 250 W 20 cm 10 min . 1L 20°C 30.0°C 10.0
black dull  silver 2. 250 W 20 cm 1% min 1L 20°C “29:8°C 9.8
black dull silver 3 250 W 20 cm .10 min 1L, ZOfC 30.1°C‘§ 10.1
. : N i
- white shiny silver 1 250 W 20 cm 10 min 1L 20°C 23.2°C i 3.2
white ~ shiny silver 2 250 W 20 ¢m 10 min 1L 20°C 23.3°C 3.3, .
white shiny silver 3 256w 20 cm 10 min 1L 20°C 23.2°C 3.2
white , aull  silver 1 250 W 20 cm 10 min ¥ L 20°C ‘24.8°c ‘4.8 *
white dull silver 2 250 W' 20 cm 10 min. 1\L. 20°c 24.7°C 4.7
white silver 3 250 W 20 cm 10 min 1L 20°C 24.7°C 4.7 ~
4, ) . ' ’ * ® @
. green silver 1 250 W 20 cm 10 min 1L 20°C 26.1°C 6.1 -
green silver 2 250 W 20 cf 10 min 1L 20°C 25.98C , 5.9
green 1in silver 3 250 W 20 cm 10 min 1L 20°C 26.0°C . 6.0
L2 .‘ . K .I ‘ ; \ : . R - \ .
green du&l silver 1 250 ¥ 20 cm 10 min 1L 20°C 28.7°C . 8.7
green ~“dull ., silver 2 +250'W 20 cm 10 min 1L 20°C 28.8°C 8.8
green dull  silver 3 250 W 20 em 10 min 1L 20°C 28.7°C.7- 8.7
N T . S . , '
. i ¥ '

M
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A ] . . . - v .
This was Jim"s question:.

‘.

/DlrectiOns.. Wh:u:h of these charts best or‘gan‘lzes the 1nform‘a‘clon he

»
P

.Q

(b)

(c)

(e)

o .

';Do co,lour énd degreé of s}nnmess ‘togethég: determlne‘
the absorpt:.on of ’hea,t through alum:.qum"" R .
iy

S - RS .
~ f)’- -~

r g ".

[
-

e

\needs to- -;

s ,an$wer his questlon? > - . .

» 4°

AL Ci;:cle the letter of the cOrrect answer. “w

. ‘. 'l . ? )' \,
. Temperature in sC insi.de can after exposure ' '
> . Shiny Dull . . . : Size of

Colour Trial 1 Trial 2 Trif1\3 Trial 1 TrJ.al 2 TrJ.al 3 Lamp

:‘blagk  26.9 26.7 26.7° 30.0 29.8 30.1 T 250'W
white 23.2 23.3 q 23.2 24.8 24.7 24.7 250 W- .
green 26.1 25.9 -~ '26.0 28.7 28.8 e 28.7 250 W~ °

Y . ‘ . ..
Temperature in °C ins?de can after exposure
Shiny Dull ‘

Colour Trial 1 Trial 1 , .

_black  26.9 30.0 PR )
white 23.2 ' ‘24.8 .
greeri  26.1 28.7 » ’ .

! ‘Temperature in °C inside can after exposure .
- Shiny ) - Dull .

Colour Trial 1 _Trial 2 Trial 3 Trial 1 Trial 2° Trial 3 ,
black 26,9 26.7 26,7 30.0 . 29.8 30.1 -
white 23.2 ( 23.3 23.2 24.8 24.7 24.7
green  26.1 Y 25.9 26.0 ,28.7 - %8.8 28.7 .

. . < !
‘ , o= c L
Temperature in °C inside cah after exposure . N
_ Shiny © + pull : )
Colour Trial 1 ’Drial 2 Trial 3 “Trial 1 Trial 2 Trial 3
white  23.2 23.3 23.2 24:8 24.7 . 24.7
-, ]? .

- . . . N .
colour - Size of Lamp : . \ % . )
of Can Dull ihiny .
black 250 W 250 ¥ o ,
white {250W 250 W -
green {250 W 250 f - . \

* N Q . N +
- - . ‘ . . .
Co . <
d’;.' ° . ‘
. ) . A -, &
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-’<¥  Recording Information

L 9 ‘ v

s
1. - Radiation and Heat Absorptlon
(Version 2) * » <
T . -n . .-.

« Jim and his” father went to buy an aluminum tool shed on a hot day.
two models but Jim noticed one was much warmer inside than the other.
e of dlfferent colours, also one was' shiny and one dull

w

1n51de the—sheds.

- P

He used 6 empty: juic

They Iiked
The two

He decided to try .
find out Lﬁ eolour and the lustre of the flnlsh_could afcht\tEE~Egmperature

cans with the lhb;ls removed to represent the tool sheds

and a big llght bulb to represent the sun.

He painted two cans black, 2 green >

and 2. whfte., He .used shiny enamel paint for one.of the cans of each colour),

and a dull flat paint for the other can of each colour.
he put a thermométer inside it, turned it upside down and placed it near the
After 10 minutes he read the temperature inside the can.

lamp.

Taklng each can in turn,

~

He is a careful

« *

worker so aftet the cans had cooled off he did this a second tlme with each one,

and then a third timé.
¢

‘.
. .o, 5 -

’

¢ <
-

Here are the a.ﬁotes he kept.
re

~

a

N

»

Lo ‘ ; . Temp,
o Interior ", Size . . Size -Temp. inside Temp.
‘ s Colotir of  -Distance Time of of  of " can after change ¢
Colour Lustre of Qap .- -Tpial’s Lamp of Lamp Exposure Can Room  exposure in °C
lack shiny = silvére 1 250 W 20 em 10 min 1L 20°C  26.9°C 6.9
black .shiny >silver, 2 250 W 20 cm 10 min 1L 20°C 26.7°C 6.7
Jblack shiny silggg 3 , 250 W 20 cm 10 min- 1L 20°C 26.7°C 6.7"
Plack dull silver * ‘1° " 250 W 20 em 10 min 1L 20°C 30.0°C Y 10.0
*plack dull silver * 2 | 250 W 20 cm 10 min 1L ,20°C 29.8°C 9.8. "'
black dull - silver ,' 3 ' ~ 250 - 20 %m 10 min 1L 20°C_ 30.1°C . 10.1
white shiny silve? *'1-. 250 W 20 cm -10min ° 1L 20°C 23.2°C 3.2
white shiny silver 2 "' 250 W 20'cm 10 min 1'L 20°Cc 23.3°C: 3.3
white shiny silver, :"3 . 250" 20 ¢m, 10 min 11 -20%C, 23.2°c'/ -3.2 .
."x; I . i ° - - 2 N
white dull  silver 1 - 250fW* 20 cm 10 min 1L 20°C - 24.8°C 4.8
white dull silver 2 . .. 250 W 20 cm 0omin -1 L 20°C 24.7°C 4.7 . °
thite dull ~ silver - 3} ¥ 250W 20 cf  16min 1L 20°C  24.7°C 4:7
I3 \ o . . :_; * " N N ‘ . - .
green shiny " silver 1 250 W 2 cm " T io‘min ; L+ 20°C . 26.1%c - 6.1
‘green  shiny silver 2 250 W.~'20 cmyq,  10jmin 4.1 L. 20°c 25.9°t 5.9
.green  shiny = silver 3 250 % 207cm ~ 10min -1 L ‘20°C  26.0°C 6:0 * |
TLon ' . M i v Sy
green dull silver 1 250 W 20 ctnL ” 100 min L L 20°C 28.7° ?
green  dull silver 2 250 W 20 em 10 min i L 20°C 28.8° .81 |
.. gréén dull  silver 3 250 W 20 cm ,lO‘mm ’i L. »20°C ¥ .7%¢ 8.7 -,
N ) foe v 7 Be - : L0t
f . ™ ) ) Y < . . . .”.':- :“‘ ". ".. |
* . [ . Py "j .ol \";e
. ’ l . T ? \ : .
k] Iy - - . ‘ }
o o, - B - -t '
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!
This was Jim's question: "Do colour and degree.of shininess tggether determine -
- the absorption of heat through aluminunm?" * <.
- ) o ' . e
- He pade up this chart to organize the information he needed-to answer it. >
o -Temperature in °C inside can after exposure ' e,
v - . . 4 B * - hd
A, Shiny Dull . : vl e .
®.* colour * Trial 1 Trial 2 Trial 3 ' Trial 1 ' Trial 2 Trial 3 .
black (s). . (a) (b) - (e) (a) (e) . (f) - e ®
. white (£)° (g (h) (1) - - (3§ N v .
green (u) (m) (n) " (o) (p) (q) (x) AR
1. How should he regord the:; information that the lamp was 250 W’> - SRR
RO P * \
Circle the number of the correct answer. . —— — . - ) T o
. (1) Put 250 W in ‘spats (a) 'to (r). : .5 , -
(ii) Put 250 W in spac & (s) ,. (t) apd (u). T - . '
’ (iii)" Leave it out: : e -
- (iy) Make upqa new ’space for the in'fdrmation'.“ S
» N --‘ 4 - [§
2. * Hlow should he record the, fadt that the temperature reached 26 9°C in th,e ’
R , > sh&ny black can on the lst trial? “ Co .
Circle the number of: the correct ranswii‘f =y C Lo
8 _ P ¢ 4 - 3 .
. T (d) Put 26.9°C in space (@)l . ’ . .
K » . e 3 . ‘
—_— (i¥)  Put-26.9°%@ in space (d).
(iii) 'Leave it out. ST : A S PR
- (iv) Make up a new-sp’ace for the inforfha:tion. ’ v
’ © 3. How should he r.ecord the fact that the temperature changed 4.8°C in the, )
- dull white can on, the lst trial?®. . i\ N, S :
‘e ' - & 5'. S ' '., '\ ‘ . ‘. . '
.- Circle the number of thé correct answer. - : .
. ° Y . | - ¢ °. T . : -5
“‘ ) ' . P -
,."j . . (i), Put 4. §°C 1n space (3). i . . ‘ . .
L (ii).. Put 4. 8°C in Space (1) o, LT ?
rt Yy . b - ) T N
l; . (ii.i) Leave it out Do ‘ CoTL . - } s
. "ﬂ L (iv) Make up~ a new s&ace for ):J-ﬁ,a information. . "7 ) . \,'
\ -‘ A Y \m Y ) . P 1 . v ,
4. How should he record the peratures reaéhed in the shJ.ny green can? ; .
:. « ? “ oo . ‘ ,‘ ‘ e
R Circle-sthe pumber of the corpect afiswer: LN T . ‘ .
< e T h » .
R g (i) ,pu; 26.1°¢, 1 25 9°C” and 26 6%C in spaces, (nf)., (nd and (o). L
Voot dy put 2847 c,..,zs 28°C and '28.7% s ‘spaces (nf) (n) apdste). T e
, T Leave Hhem oite) . ., ¥ - o -..‘.‘igk S,
[MC T (i) Make up new spaces for -the infomation. O T e wd !
e roviodn o [ . * ° s e . o
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-Recording- Information - . ‘ .Intermediate
1 '; ; . ’ LK

1. Radiation and Heat Absorption,
* « (Version 3) s et

- ’ P -
-
. - N @

2 . v '’
Jim and his father dent to buy an aluninum tool shed on a hot day. They liked
two modéls but’ Jifm noticed one was much Warmer inside than the other. The two”
were of differentr colours, also one was shiny and one dull. He ‘decided to try
and findout if colour and the lustre of the finish cquld affect the temperature
inside the, sheds., . ) . = L .

s. - . .

N e 8 ., -
° He uséd*g’gmpgg Yyice céqs‘witgfthe labels removed.-to.represent the tool sheds
and p Yig light bulb to:rppf%§ent the sun. He paint&d two ‘cans black, 2 green
4nd 2 white. He used-shiny enamel paint for one of ‘the cans of each colour,
and a dwll flat paint for the' other can of each colour. Paking each can in turn,
he put a thermometer inside it, turned it upside down and placed’{i?ﬁéﬁf the— .
lamp. After 10 minutes he read thg tgmperature-dnside'the can. He is a careful
worker so after the cans had cooled aff he did this a second time with each one,
. and then a third time. o '

Here are the notes he kept. C \\ ’
» . ’ . - o

. . “Temp.
Interior - Size’ . ] Temp. ' inside
. Colour ' of Distance Time of . 'of can.after
Lustre of Can Lamp of Lamp' Exposure Room exposure

‘shiny  silver 250 20 cm 10 min 20°C  26.9°C
shiny silver 250 w. 20 .cm 40 min . *20°C  26.7°C
shiny silver 250 W 20-em 10 min © 20°C  26.7°C
dull-  silver, 250 W 20°cm 10 min 20°C ~ 30.0°C
_ dull silver 250 W 20 cm 10 min 20°c  29.8°C
" dull silver 250 20 cm. 10 min 20°C  30.1°C
° ‘ . . ‘ v - - *
shiny silver /250 20 cm 10 min 20°C %23.2°C
shiny silver 250 20 cm 10 min 20°C 23.3°C
shiny silver : 250 20 cm 10 min 20°C 23.2°C
dull  silver '250 W 20 cm 10 min | 20°c 24.8%C
dull silver 250 W 20.cm 10 min ) 20°C  24.7°C
dull silver 250 W 20 cm 10 min 20°C  24.7°C

*.shiny silver 250 W 20 cm 10 min 20°C 26.1°C

shiny silver - 250 W 20 cm 10 min 20°Cc 25.9°C

. shiny ~ silver 250 W 20 cm 10 min 20°C  26.0°C
o ’ ‘ . , Lo

aull | silver 250 W 20 cm  10min IL 209 28.7°C

dull ' silver 250 W_ 20 » 10 min 20°C*  28.8°C

dull silver 250.W 20 10 min 20°C" " 28.7°C

\

.
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. * ~ S - M B "“' % v .. - *
- - This was Jip's questlon- "Do colour ‘and degree of shininess together determ:.ne
_ the absorptlon of heat thrdugh alumirum?" ~ ¢ .
- v
g pirections: Use the information -to £i11 ‘in. this chart so he can answer his ,
questlon. ot - % ' . )
- . . . . . .
‘s e e ) Add more rows' or columns a.f you need them. . .o
’ ) - % G ' ¢ .
. . . ,
& Temperature in °C inside can after edposure -
! ) Shiny . Dull .
— Colour Trial 1 Trial 2 'Trial 3 Trial 1 _Trial 2 -« Trial 3 3 -
—_— n v = -
black . N .
- - ¢ ' . . .
_ . white b ‘ [} N ) ’ e
' * - 1 M
s Kl ’
— green S — . . —_— ®
i . . . - T T ’ -
. ’ s
’ » . -
. -~ A
3 .
. . .
. . ~ R4 . '
® - - M - ! W ’
- 5 v .. ~ ~
. / 4
— ) @ s -
L] * N . 3 .
- ! ) N ‘o * .
. Lo .
-4 ) ‘
— - k3
‘ “ . e
- - ‘
° . . ! 3 .
M ' r
S , .
- - 3y ., ) *
_ 7 . s : ' ! ‘ .
an - -~ t
. ‘ v “y ot N - 2 ¢
_ . - . s .
———— . . rd ~.
- J\ ’ . . [
i . K
J— , “ ¢ | s N . EY
= | ! e ! | N Lt
! ’
. ‘ .
‘ " ! r <
v [ — . .
* ) i s : . ’ 8 ‘ ’
7 < L]
' . ~ .
[ , . < ) .
£l A -
~ » 3 -, . ‘ ,
o o ’ ! . N ”
ERIC « . 190 . .
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, Recording Information | . L ‘ _ . .. Intermediate-
T R - ' T .o ,
2. Heat Conduction . )
P “ " (Version 1) ’ v ’ . ) -
- 1] . _n - \ﬁ' .._ »
hY - ’ \ ,
.Suppdse you wanted to find out whether he as conducted better through .

one kind of cooking pot than another. You found 4 flat-bottomed pots, two

. of alyminum and two of’q_pper Two of the pots, one of each metal, were

* 2 mm thick.on the bottom and the-other 2 were just 1 mm thick. You had |

{ four hotplates with*equal burners. You filled-each pot w1th the same amount

« .and téRlperature of water and placed each on one of the burners. You put a

. floating thexmometer in each pot. Then you turned on all the burners at <
the same time and watched thém carefully, measurlng the time it took the
water to reagh 100°C You did-r all this three- times, using fresh water in

' the pots each time and waiting between trials for-the burners to cool down.

o

Here is the information yol collected.

< 5
. Thickness < Température Amount Time Time to

- Metal "~ of Diameter of water at of between reach

of Pot bottom of pot ' beginning Water Trial trials 100°C
aluminum 1 mm 12 om 10°C i r 1 0 6 min 5
aluminum 1 mm . 13 ecm =~ 10°C 1L 2 5 min 5 min 59
alumipum 1 mm 12 cm 10°c . 1L 3 5 min 5 min 40
aluminui 2 mm ‘- 12 cm nogc 1L 1. - 0 8 min 6
aluminum 2 mm 12 ecm ~ ° lo°c 1L 2‘ 5 min 7 min 53
aluminym ¥ 2 mm 12 cm 10°C 1L 3 5 min 7 min 48
copper lmm °  l12.em. - 10°C ‘ 1L 1 ) % min 2
.  copper .1 mm 12 cm 10°C 1L =~ 2 5 min 4 min 56
.+ " copper ‘1 mm+ 12 em -10°C 1L 3 ;’ 5 min 4 min 30
T coppef' 2 mm - lz/em 10°C 1L <1 0 . 7 min 6
* cdpper « 2 mm 12 cm 10°C -, 1L 2 5 min 6 min 50
copper 2 mm 12 cm 10°c *° 1L 3 5 min— 6 min 30

’ <

v . . . :

Youf question is: Do metal type or thickness together determine heat conduction?

‘~pirections; ,K Which of tthe charts. best rganizes the information you n ed to
. s .. answer youar:*x;uestion’>
- Circle the letter of the best answer. ! B
(@ '\~ 7 Tige to Reach loo0°C, '
S v Thickpess - ° g b ,
- Metal qﬁ,Pot “1 gm \ 2 mm ’ / ’
‘ . ] . ‘ : )
' \alur.nlntne 6 min'5s -8 mlxy s i .
‘copper - 5min2s 7min 6 s
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Thickness’ . o B 190
) 1 mm SN . 2mm : : P 4 )
. .Metal of Pot Trial 1  Tfial.2  Trial3”  Triall Trial2  Trial 3
aluminum .6 min 58 5min 59 s 5 min.40 § 8min6s 7min 535 7 min 48 s
copper Smin 28 34min 568 4min 30 s . 7min 68 . 6 min 50 s 6 min 30 s -
@ . ) o ~.
Time to Reach 100°C s . . .
Thickness ““ /,T/ ' . ' .
‘ imm < , 2 mm . .
. . Metal of Pot Trial 1l  Trial 2  Trial 3 " ‘Trial.l  Txial 2 Trial 3 '
aluminum Emin 58 5min 59 s* 5min 40's ®min 6 s 7 mip 535 7 min 48 s
.; . * - Ld N , ° . 'y . " t
. . v . . '
(@) ) o . A . ' ‘ ,s' o ’
/ Time Between Trials o s '
. - “ : . - C -
' Thickness Lt i_Né,//} ‘ : ‘
1 mm. © 2 mm e ) :
. petal of Pot Trial 1.Trial 2 Telgksd  Teial 1 Trial 2. Trial 3., , .-
- - : . .
aluminum 0 5 min 5 min 0 S min, ; 5 min ‘
$ ’, . . . N . P v
copper ' 04 5 min 5 min 0. 5 min S;min . \\k
- ‘ . R w_\/} \ . l‘ ) ' N ‘ -
i o . | N . N L
.. (e) ' | _ \T\k\\ ' : Time Between Trials :
;o Time.To Reach 100°C Tt
: 192 - . P . : , " . Thickness '
. Thickness e : s * . 1mm 2 a 193
P . C 2 mm . s ' ' .

P 1 , 2 . : oo .
Metal e O ‘ , o , * orial Trial Trial -.Trdal Trial Trial
Gf pot  Trial 1  Trlal 2 Trial-3- Trial 1 Trial 2 Trial 3 1 2 .3 1 2° '3
'El{llCm‘ 6 mins s 5 min’59 s 5 min 40 s 8min 6s 7min53s 7min48s O Smin 5 min - O 5 min 5 mis
5 oy N R . . . . R o

Full Tt Provided by ERIC.

 copper -

X

&hmgg\SG s 4'min‘30*§‘

,5 min 2 8

7.min 6 s, 6 min 506 6min 30 s’ O
) . e 7 . J

5 min. 5 miﬁ ., 0

5 min 5 mij
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2. Heat Conduction ° .
(Version 2) . .

4

Suppose ycu wanted to find out whether heat was conducted better through
one'kind of cooking pot than another. You found 4 flat-bottomed potss two
of aluminum and two of copper. Two of the pots, one of each metal, were

mm thick on the bottom and the other 2 were just 1 mm thick. You had
four hotplates with equal burners. You filled each pot with the same amount
and temperature cf water and placed each on one of the burners. You put a
nfloatlng thermometexr in each pot. Then you turnegﬁgnaall the burners at
the same time and watched them carefully, measuripf the time it took the .
water to reach 100°C. You did all this three times, usiwg fresh water in. . ,
the pots each time and waiting between trials for E%e burﬂers to cool down.

'

Here is the information you collecte';i. . ;

' . ) s

; Thickness Temperature Amount gf Time Time to

Metal = of Diameter of water at of ) between reach

of Pot bottom of pot  _beginning Water . Trial trials 100°C
‘aluminum 1 mm 12 cem .- 10°C 1L 1 0 6 min 5 s
aluminum - 1 mm 12 cm "10°C . 1L 2 5 min 5 min 59 s
. aluminum .1 mm 12 cm " 10°C 1L 3 ° 5min 5 min 40 s
aluminum 2 rm’ (12 e 10°C }~£ 1 0 ' 8 min 6 s
aluminum 2 mm - 12 cm - 10°€ 1L 2. 5 min 7 min 53 s
i 12 cm 10°C 1L ‘3 5 min 7 min 48 s
¥ 12 cm 10°c | 1L 1 0 Smin 2 s
‘12 em . 10°C 1L 2 , 5 min 4 min 56 s
12 em - 10°c 1L 3. 5 min 4 min 30 s

; . . _ \

12 em 10°C 1L T 0 7min 6 s
12 cm 10°C 1L 2 5 min 6 min 50 s
12 cm lo0°C 1L 3 5 min 6 min 30 s

" BN , ) . . )
'm_‘gpur question is: "Do metal type or thickness together determine heat conduction?"

v
You made up this chart to organize the information you need to answe{\}t

& > . . L4

« Time To Reach 100° C
- Thickness ’ L . ' .

1 m& 2 mm .
Metal. of Pot Trial 1, Trial 2 Trial 3 Trial 1 Trial 2 Trial @

aluminum (m) ()™~ (b) () . (9 (h) (1),

‘copper  (n) {4 (@ . (8 ) () (1)
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1. How should you record the information that the water was 10°C at the
beginning of the lst trial in the 1 mm thick aluminum poQ?

-

Circle the number of the correct answer.

i Put 10°C in space (a). ’
1) pace (a) e .
(ii) Put 10°C in spaces (gm) to (1).
. R . N
(iii) Leave it out. e y
. (iv) Make up a new space for the information.

v .

2. How shoqldgyou record the times between trials for the 2 mm thick copper‘
pot?. : 4 .

¢
1~

Circle the number of the correct answer.
(1) Put 0, 5 min and 5 min in spaces (j), (k).and (1).

(ii) ~ Put 0, 5 min and 5 min in spaces (d), (e) and (f) and also in spaces
(371 (k) and (l) K

(iii) Leave them out.

(iv) Make up new spaces for the information.

3. How should you-record the information that on the 3rd trial the 2 mm thick
copper pot took 6 min 30 s to reach 100°C?

4

Circle the number of the correct answer.

(1) Put 6 min 30 s in space (J).

(ii) Put 6 min 30 s in space (1)i
(iii) ,Leave it out. .

(iv) - Make up a new space for the Lnfqrmétion.

E o o

4. How should you recérd the times taken to reagﬁ J00°c by the 1 mm thick. .
aluminum pot? L . ’

Circle the nug?g; of the correct answer. . a. ‘
(1) Put the times taken in spaces (a), (b) and (c).

(iis " put the times taken in‘séaces (a), {e)’and jé). . .
(1ii) Leave them out. . ~ ' , -

‘ig ) (iv) Make up new spaces for the informabipn. ‘

N 195
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2. Heat Conduction
(Version 3)

Suppose you wanted to find out whether heat was conducted better through
one kind.-of cooking pot than another. You found 4 flat-bottomed pots, two
of alumlnum‘and two of copper. Two of the pots, one of each metal were ‘ e
2 mm thick on the bottom and the other 2 were just 1 mm thick.” You had
four hotplates with equal burners. You filled each pot with the same amount
and temperature of water and placed eacﬂ"bn one of the burners. ‘You put_a
floating thermometer in each pot. Then you ‘turned on all the burners. at
the same time and watched them caréfully, measuring the time it took the
water to reach 100°C. You did all this three times, using fresh water in
the pots each time and waiting between trials for the burners to cool down.

. Here is the information you collected..

r . “

Thickness “ - Temperature Amount Time Time to
Metal of Diameter of water at of between reach
" of Pot bottom of pot beginning Water Trial trials 100°C
N J < -
aluminum 1 mm 12 cm 10°C 1L 1 0 6 min 5 s
aluminum 1 mm 12 cm 10°C 1'L 2 5 min 5 min 59 s
aluminum 1 mm 12 cm 10°C o)l L 3 5 min 5 min 49 s
aluminum 2 mm 12/em -~ 10°C 1L 1 0 8 min 6 s
aluminum 2 mm 12 cm 10°C 1L 2 Smin. . 7 min 53 s -
“aluminum 2 mm 12 cm - 10°C 1L 3 5 min 7 min 48 s
copper 1 mm 12 cm . 10°C 1L 1 0 5min 2 s
copper 1 tfm . 12 cm 10°c 1L 2 5 min 4 min 56 s
copper 1 mm " 12 em ' '10°C 1L 3 5 min 4 min 30 s
, :
copper 2 mm © 12 cm 1o0°C 1L 0 7min 6 s
copper 2 mm 12 cfn 10°C 1L 2 5 min 6 min 50 s
_ copper 2 mm 12 cm 10°C lLn 3 5 min 6 min 30 s

r . . M :
Your question is: "Do metal type or' thickness together determine heat conduttion?"

Directions: Use the information to £ill in this chart so you can answer your
question.

Add more rows or columns if you need them.

~

Time to Reach 100°C ; ) N
. . - _
Thickness - k
\ ' 1 mm . 2 mm L. : '
retal of Ppot “prial 1 Trial 2 Trial 3 * Trial 1 Trial 2 Trial 3
. "‘ al num . . s ‘
: copper

e R

e
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3. Pendulum
" {Vexrsion 1) ( -

]

To study how a grandfather clock works the class made a pendulum. They used

a string, attached to the edge of a tabIe, for an arm and attached a weight ,

for a bob. They selected 2 different strings of 10 cm and 30 cm in length 4‘\
and 3 different masses of bob (1 g, 5 g and 10 g). They measured the period

(the time it takes for the pendulum to move through its arc) for each arm

length and mass combination. They made 3 measurements for each. Everything

else, such as starting the swing from the same point, was kept the same for

each test.

Here is the information they collected.

Height‘of bob
from floor at

23

Length Mass Period beginning of Metal Shape
offarm of bob Trial in seconds  swing °  of bob of bob
10 cm . Lg 1 .6 lm aluminum round
10 cm lg 2 .7 lm aluminum round
10 cm lg 3 .6, lm aluminum_  round
L4 .

10 cm 5 g. 1 ( .6 lm _copper round
10 cm 549 2 N) lm copper round .
10 cm 5g _ 3 .6 l1m copper round
l0em. 10°'g 1 .7 ‘ lm iron round
10 cm- 10 g 2 .7 /] 1m * iron round
10 cm 10 g 3 .6 lm iron round
30 cm lg 1. l.e lm aluminum round
30 cm 14 2 1.5 1m aluminum  round
30 em lg* 3 l.6 lm - aluminum  round
30 cm 549 1 1.5 ’ Im . copper round ’
30 cm 5g 2 1.5 lm copper round ‘
30 cm 5g 3. 1.6 lm copper round

” : .
30 cm 10 g 1 1.6 lm iron round
30 cm 10°g 2 1.6 lm iron . round
‘30 em ~ 10 g 3 1.5 lm iron round

197
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Their question is: "Do arm length and-mass of the bob together determine the
period of a pendulum?" .
Directions: W¥hich of these charts best organizes the information yolu need /
to answer your dquestion. - ' -
Circle the letter of the correct answer. o
(a) - - Period -in Seconds \\\/ )
T Length of Arm :
Mass of Bob 10 cm 30 cm
. lg .6 1.6 T e
. 5g- .6 1.5 :
10 g .7 1le .
"(b) Period in Seconds . .
Length of Arnr. ~
10 cm 30 ¢cm . '
3 .
Mass of Bob, Trial 1 Trial 2 Trial 3 ° Trial 1 ¢Trial 2 Trial 3
59 .6 .6 .6 1.5 . . 1.5 ' 1.6
R - (¢) ~Mass of Bob Méﬁa]. of Bob ~ ) s
: _ v
lg aluminum ¢
5g copper ol .Y
10 g iron ’ -
(a) Period in Seconds ™ '
’ _Length of Arm \
X 10 cm ) 30 e )
Mass of Bob Trial 1 Trial 2 Trial 3 Trial 1 Trial 2 Trial 3 .
l1g- .6 .7 .6 1.6 , 1.5 1.6 '
» { -
5g <6 .6 .6 I.5 1.5 1.6
09 .7 a6 1.6 1.6 1.5
I ¢
* (ef Period in Seconds - s
) Length of Krm - 4 "
. A 10 cm _ . 30 cm - K
. Mass of Bob .Trial 1. Trial 2 Trjal 3 Trial 1 Trfal 2 Trial 3 Metal. of Bob
i ) i - v
, lg Y .7 .6 1.6 1.5 " 1.6 aluminum
54 .6 6 - 6. 1.5 1.5 1.6 , copper
. 6 ., 1.6 1.6 1.5

l 10 g

"iron

*

198
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To study how a grandfather clock works the class made a pendulumif They used
a string, attached to the edge of a table, for an arm and attached a weight

for a bob.
and 3 different masses of bob (1 g, 5 g and 10 g).

They selected'2 different strings of 10 cm and 30 c¢m in length ) .

(the time it takes for the pendulum to move through its arc) for each arm™

“length and mass combination.
each test.

Here is the information they'collécted. )

They made 3 measurements for each.
else, such as starting the swihg from the same point, was kept the same for

[

\

/

P

Height ‘of bob
from floor at

196
»
They measured the period
Everything .
\
) ™

T

Length Mass Period beginning of . Metal Shape U
of arm .of bob Trial 1in seconds  swing of bob of bob
LA — —- —
10 cm lg 1 .6 e 1m aluminum Yeund
'10 cm lg 2 W77 lm aluminum round ~
10 cm lg 3 .6 1m , aluminum_  round
. ¥ )
10 cm 5.9 1 .6 lm - _copper round
410 cm 5 g 21 .6 lm copper round
10 cm 5 g 3 .6 " 1lm gepper - round :
. . 4
10cm 10g 1 .7 1m iron round
10 cm 10 g 2’ .7 1m g iron ' round
10 cm 10 g 3 .6 lm iron round
) 1
30 cm lg 1l 1.6 lm - aluminum  round
+30 ¢cm lg 2 1.5 lm < aluminum round
30 em 1l g 3 -1.6 lm aluminum round
30 em 5g 1 1.5 1m copper round
30 cm 5g 2 1.5 l1m copper round
30 cm 5g 3 1.6 l1m copper round
3pem 10g "1 1.6 1m iron round
30 cm 10 g 2 1.6 1m ‘* dron round .
30 cm 10 g 3 1.5 lm iron round ,
s
o ; .
g ¢ i, 1595) i ' i
< * “’t * . - v




) »
Their questlon is: 'po arm’ “length and mass of the bob together determine the

“we

period of the  pendulum?" J . N N
4 TR~ ) . . 4
They made up this chart to organize the information they needed to ansYer it.
* , =. N
Period in Seconds v . T *
Length of Arm j ' . .
’ 10 cm 30 cm . . -
Mass of bob Trial 1 Trial 2 Trial 3 Trial 1 Trial 2 Trial 3 ‘
1,9 () ¢ (a) (b) (c) @ (e (£)
5g (t): - (g (h) (i) ©G) Sk (D) N
10g (@ . (m Y R S I ¢ 3 (@ . (x) |

1. How should  they recdrd the periods of the 30 cm arm with a 10 g bob?
Circle the number of the correct answer.

(i) Put the periods in spaces (j), (k) and (1).

- )

(ii) "Put the periods in spaces (p), (4q) and (r).
* Y

(iii) Leave it out.’ : ‘ -
. (iv) Make up new spaces/for the information.

. i . \ . -
2. How should they record the information about the metal of the bobs?

1 Circle the number of the correct answer.

(i Put this informat;on in séaceg (s), (t) ;;d (). . . )

(ii) Put this information ‘in spaces'\(a) to (x). . )
* (iii) Ieave it out. RV ' : . .

(iv)  Make up new spaces for the 1nformatiod.r . B -

3. How should they record the fact that the helght of the bob at the begrnnlng v

of the swing was always 1 m? ) :
. . »

\

© %V circle the number of the correct answer. ,

(i) Put 1 m in each of the spaces (s), (t) a;d (n). -
(i1) ‘'Put 1 @ in each of the spaces (d) to (r). ’ ( e
(1ii) Leave it out. \ ) 4

» . - -

{iv) Make up new spaces for the information,

4. How should they recQrd the fact that the 3rd trial period of the 5 g bob on ' ’
© 210 cm arm was .6 seconds?

Circle the number of the correct answer. A .

(i) Put .6 séconds in space (c).
(ii) Put .6 seconds in space (i).
(iii) Leave it out.

{iv) Make up a new space for the information.

s

.
’ -
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3. Pendulum C ' _ ) )
K {Version 3) R ) .
To study how a gréndfather clock works the class made a pendulum. They used
- a string, attached to the edge of a table, for an ‘arm and attached a weight
- " for a bob. They selected 2 different strings of 10 cm and 30 cm in length
and 3 different masses of bob (1 g, 5 g and 10 g). They' measured the period
(the time it takes for the pendulum to move through its arc) for each arm
length and mass combination. They made 3 measurements for each. Everything
~ else, such a§ starting the swing from %the same point, was kept the same for °.
‘each test. -
.« Here is the information they collected. :
! ' . L
Height of bob
. from floor at .
Length 'Mass Period beginning of ; Metal Shape
of arm of bob Trial in seconds  swing of bob ° of bob
l0emyg 1lg 1 6, lm dluminum  round
10 cm lg- 2 N lm " aluminum round
10 cm lg 3 .6 1m aluminum © round
10 cm, 5g 1 .6 1m _copper round
10 cm 549 =2 .6 1m *  copper round R .
10 cm - 5 g//, 3 .6 1n ‘copper round
10 cnp 10 g 1 . 1m "iron round
10 cm 10 g 2 .7 lm iron round
10 cm 10 g 3 . lm iron - round
30 cm lg 1 1.6 1m alﬁminum * round
+30 cm lg 2 1.5 lm aluminum  round
" 30 em lg 3 1.6 lm aluninum . round
4 .
i %0 em Sg 1 ¢ 1.5 lm . copper round '
_ 30 cm 5g 2 . L5 - lmnm copper '  round
30 cm 5g ° 3. : l.6 < -1lm copper _round
30em 104 1 1.6 *1m iron round
30 em 10 g 2 1.6 ;  1m iron . round
30cem 10g 3 Y 1.5 1w iron round ' .
. N ~
» " .
% . ‘(;:'( ?




- . S
[y

- . [

- .

Their Gguestion is: "Do arm length-fnd mass of the bob together determine the
period, of the pendulum?" ) ¢

\ . \

Directions: Use the information #o £ill in this chart so they can answer
: their question. i

, Add more rows or columns if you need them.

Period iq Seconds
Length of Arm

10 cm 30 cm
Trial 1 Trial 2 Trial 3 Trial 1 Trial Trial 3
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4. ermal Expansion ] . X ~{
w\' (Version 1) . L. . - .o

. -~ * .

, Some students had noticed that whén water is heated it expands (fllls more *
space). They wondered if different liquids did the same thlng They put
dlfferent liquids 1n a thln graduated cylinder. Then they heated water in

a pan to a measured temgerature and olaced the tube upright in the pan for

5 miputes.: . . . \\\\ ' . .

They used water, an acid solutlon (v1neqar) and ugar solution (coca-cola)

. « for the liquids. They heated the watexr%in the pdfi first to 30°C and tested °
3 samples of each liquid at that temperature. Then they heated the waLer . .
to ?5‘0 and tested 3 more samples of each liquid. * . . . o

Here is the infprmation they collected. "

4 .
. a
L4 N v
‘. h > ’

. Amount ‘oL, " . ) . - «
of ¢ Temperature Ingide’ Volume  Volume Increase d &
water of wdter _  Sample’ diateter of fold of.heated in - Atmospheri:
in pan Liquiq in pan number of cylinder liquid liquid "’ volume _pressure
1L, water . 30°c 1 10mm- | 40 mL 44.2 mL 4.2 my” ~102 kpPa
1L water 30 . 2 10mm 40°'mL  44.3 mL 4.3 mL 102 kPa
1L water 30°c . 3 10 mm 40 mL  44.1 mL 4.1 mL 102 kPa |
LY e T A L. . . - . . PN |
1L watér socc ‘. T 1/ 10mm , * 40 mL 45.7 mL 5.7 mL 102 kpa’
1L, water, 90°C 2 10.mm .40 -mL 45.6 mL 5.6 mL 102 kRa
1L water  ° 90°C 3 10 mm 40 mL  45.6 mL  5.6.mL 102 kPa
. . : : . -V - ¢
1L . vinegar 30°C 1+ 12 mm 40 mL 45.8 mL =~ 5.8 mL ;(ﬁ kPa
1L vinegar 30°C -2 10 mm 40 mI, ~ 45.6 mL 5.6 mL 102 kPa
1L vinegar 30°C. . 3 - ,10m 40 mL - 45.9 mL 5.9 mL 102 kPa
-1 L  vinegar  90°C ! 10 mm 40 mL  47.1 mL 7:1 mL 102 kPa
1L vinegar . 90°C 2 10 mm - - 40 mL 47-, 3 mL 7.3 mI, 102 kPa
1L vinegar  90°C 3 -10 Tm’ 40 mL 47.2 mL 7.2 mL 102 kpPa _,
1L_ coca-cola 30°C, . 1 10 mm 40 mL  48.8 mL 8.8 mL 102 kPa -
1L coca-¢ola 30°Cp . . 2 - 10 mm * 40 mL  49.0 mL 9.0 mL * 102 kPa .
B coca-cola 30°C 3, 110 mm 40 mL  48.8 mL _ 8.8'mL 102 kPa
1L  coca-Bola '90°C 1, 10 md '« 40 kL  50.1mL Q0.1 mL 102 kpa
1L °’ coca~cola “90°C 2° <10 mm 40 mL 50.1 mL .1 mL 102 kPa
1L, doca-cola -90°C 3 10 mm 40 mL 50,2 mL  10.2 mL 1l02%kPa- --
» ". . ' - \ y ) . , ] ' ] M , 2
~ 4 . b 9
. . rd -




Directions:

A

Their question is:

\

- [y

to answer their quest10ns°

Ci

Liquid

le the' letter of the best qnewer.

Amount of Expansion in mL
Temperature: ' 30°C~

‘Sample 1 Sample¢2 Sample '3

N

"Do liquid type and the.temperature.to’whidh they are
heated together determine amount of,expansion of a liquid?"

Which of these charts ordanize ‘best the 1nformat10n they need’

s

(

-

Temperature: 90°C

\Sample 1 Sample 2

" water
vinegar

coca-cola

-

_ Liquid

4.3
5.6
9.0
- ]

Amount of Expansioh:in mL

4.1
5.9
8.8

4;2i)
5.8
8.8

Tenlperature

30°C 90°C
y i

water
.vinegar

coca-cola

Liquid

5.7
C 7.1
10.1

4.2
5.8 -

8.9

Améunt of Expans&on in mL -

Temperature. *30°C

P’

_Sample. 1 Sample 2 Sample 3

&

5.7
7.1
10.1

5.6

7:3
10.1

&4
9o0°C’
. 'S
Sample 1 Sdmple 2 Sample 3

Temperature:

coca-cola

Liquid . .

v

8.8 9.0 8.8

Amaunt of Expansion in mL

Temperature

. 30°C .

Sample No.
1 2 3

. 10.1

I3

10.1 10.2

Volume ‘of Fluid When ﬁeated
'Temperature Fo
30°C -90°C
Sample No. ;
12

4

»

o

" water

vinegar

coca-cola

© Liquid

' 8.8

‘4.1

5.9
8.8

4.2
5.8

5.7
7.1

5.6
7.3

4.3
5.6
9.0,

Volume Gf Fluid When tHeated
Temperature: . 30°C

Sample 1 Sample 2 Sample 3

5.6
7.2

-10.1 10.1 10.2

‘Temperature:

44.2 44.3
45.8 45.6
48.8 49.0

90°C

_Sample 1 Sample 2 ‘Sample 3

waterxr -
vinegar

¢coca~-cola

44,1 -
45.9
48.8

"44.2
45.8
48.8

44.3
45.6
49.0

AN

. 45.6
47.3
50.1

45.6
47.2

v
50.2

45,7
471
50.1

204
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Some students d noticed that when water is heated it expands (f;‘:'lls more A

space) ... They gﬁhdered if different liquids 4did the same i&ng. They put

different liquids in a thin graduated cylinder. Then the} heated water in
- a pan to a measured, tempéraﬁure and placed the tybe upright in.the pan for

5 minutes.. (’ » “'.\“ ’

o

" 'They used water, an acid solution (vinegar) and a sugar sSlut¥on (coca-cola)
for the liquids. They heated the water in the pan first to 30°C and ‘tested
3 samples of each liquid at that temperature. .Then ,they heated the water
to 90°C and tested 3 more samples of each liquid: {_} )

Recording Inforfnvatiégn ) . - i ; I'ntermec’.ia,te . v‘?

..
Fag

' , . . . . N
., HeYe is the information they collected. A \ ' 71
Amount _ ' & C
oﬁ : ‘ -.  Temperature Inside ~ Volume ‘Volume Increase '
. yatex of waterx Sample diametex of cold " of heated in . ' Atmospher::
in pan\ Liquid in pan number - of “cylinder liquid  liquid volume ‘pressure
water _  30°C 1 - 10 mm 4 mL - 44.2mL 4.2 mk 102 kPa
water 30°C 2 .. 10. mm 40 mL 44.3 mL 4.3 mL 102 kPa
water 30°C 3.%  10mm A0 mL  44.1mb 4,1 mL 102 kPa .
.'\_: ' * . : ., N . ~ ‘. ? -
water 90°C 1 10 magmy, - 40 mL 45.7 mL 5.7 mL 102 kPa
water \90;3 o2 10 mm .40 mL ~ 45.6 mL 5.6 mL 102 kPa
 water 90°C .- 3 *10 mm 40 mL 45.6 mL 5.6 mL 102 kPa
3 ’ s o : ~
" vinegar  30°C ‘- 1 ‘l0m 40 mL  45.8 mL 5.8 mL 102 kPa,
. vinegax  30°c . ° ,2° ° 10-mm 40 mL  45.6 mL 5.6 mL 102 kPa
. vinegar  ‘30°C ' 3 < 10-mm 40 mL 45.9 mL 5.9 mL 102 kPa
-~ _‘ -
vinegar  90°C " 1 . 10m ‘40 mL  47.1 nL 7.1 mL 102 kPa .
'vineg'a; .» 90°cC . 2 . 10 mm 40 mL 47.3 mL 7.3 mL 102 kPa
viregar#® , 90°C% 3 ¢, 10 mm . 40mL  47.2 mL 7.2 mL 102 kPa
' cécascola -30°C .. .1 10 mm 40 mL - 48.8 ml, 8.8 mL 102 kPd
'/" coca—éolé-'30°c L 2 10 mm . © 40 mL 49.0mL . 9.0 mL 102 kBa
coca-cola. 30°C 3 10 mm. 40 mL  48.8 mL ° 8.8 mL 102 kPa
: - ' s 9. ’
. 'coca#gola. 90°C 1 10 mm 40 mL 50.1 mL - 10.1 mL 102 kPa
" Loda=~epla 90°C . .2 10 mm . 40 mL 50.1I 'mL 10.1 nL. 102 kPa
o ° coca=¢ola 90°C 3 10 mm_ Y . 40 mL 50.2 mL 30.2 mL 102 kPa

14

= -




° Their Questlon dg: "Po type of liquid and temperature towhich Lhey are
heated together determine amounf of expdnsion of a liquid?" ( .

at

-

Amount of ‘Expansion in mL

Temperature. )
30°c ¢ \ o 90°C : .
Liquid ) .Sample 1 Sample 2 Sample 3 ' sSample,1 Sample 2 . Sample 3

A -

'yater s (a)/. (b) . (c) (@, - (el (£)
; ‘vinegar (£)  (g) (h) (i) (3) (k) (1)
coca-cola (u) (m) (n) (o) (p) (q) (r)

4

v N ¢ »
‘ . .

1.. How" should they record the 1nformat10n that therznd sample of coca-cola
expanded 9.0 mL when heated to-30°C?’ :

Circle the number of the corréct answer.

LN .

. (1) _Put 9.0 in space (n).

. -

(i) Put 9.0 in space (q).’

(iii)  Leave it out. . .
{ .

(iv) = Make up“a new space for the information.
- L F

How should they record the fact that the volime of each sample when cold ’
was 40, mL’ '

Circle the number of the correct answer.

(i) *Put this information in" each of the spaces (a) to (r).
(ii) Put this information in ‘the spaces (s), (t) and (u).

(iii) Leave it out. ' » -

(iv) Make up new spaces for.the information.

1

. How should they record :the information about the amount of expansion of the
3 samples of v1negar heated to 90°C?

f .
[

Circle the jnumber of the correct answer.

«d)  put 7.1, 7.3 and 7.2 in spaces (j), (k) and (1).
(i) Put 7.1, 7.3 and 7.2 in spaces (g), (h) and (i).
(1ii) leave it out.

(iv) Make up new spaces for the information.

.

»
0

How should they record the information about the volume of each sample
of . vinegar when heated°

Circle the nunber of the correct answer. L

(i) Put each volume in’ each of the spaces (g) to (1).
.' (ii) - Put each volume in each of the spaces (a) to (f)

¢ AP

[:R\f: (iii) Leave it out. |
. (iv) . Make’up new spaces for, the information. 2 Ob ’
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4. Thermal Expansion o
" (Version 3» . ‘
. . . ¢ .
.Some students had noticed that when water is heated it exbands (fills more
ce). They wondered if different liquids did the same thing. They, put
difggrent liquids in a thin graduated cylinder. Then they heated water in
. a pan to @ measured temperature and placed the tube upright in the pan for
5 minutes§\\\\\ ’ ' !
They used wgtér, an acid solution (vinegar) and a ;ﬁgar solution (coca-cola)
for the liquids. They;geated the water in the pan first to 30°C and tested
3 samples of each liquid-at that temperature.  Then they heated the water )
\ to 90°C and tested 3 more samples-of each liquid. ) .
Here\islghe information they collected. ’ '
_ a
Amount N . . -
of Temperature ‘ Inside Volume Volume Increase .
watex of water ' Sample diameter of cold of heated in Atmospheri-
in pan Liquid in pan - number of qylinder 1liquid 1liquid volume  pressure
1L  water 0cc ° 1 10 mm 40 mL . 44.2 mL 4.2 mL 102 kPa
1L water 30°c - -2 10 mm’ . 40 mI,  44.3.mL 4.3 mL 102 kPa
1L water 30°C ¢ 3 10 mm 40 mL 44,1 nb - 4.1 mL 102 kPa
. ' . . \:& -,
1L water - 90°Cc , , 1l 10 mm 40 mL 45,7 mL 5.\7\mL 102 kPa
1L water 90°c 2 10 mm 40 mL 45,6 mL 5.6 102 kPa
1L water 90°C /3 10 mm 40 mL 45.6 mL 5.6 102 kPa
1L vinegar  30°C -1 10 mm 40 mL  45.8 mL_ 5.8 mL 102 kPa
1L ‘wvinegar 30°C - 2 10 mm 40 mL  _45.6 mL 5.6 mL 102 kPa
1L vinegar - . 30°C ' 3 10 mm 40 mI7 45,9 mL 5.9 mL 102 kPa
1L vinegar 90°C 1l .10 mm 40 mL Zg’.l mL 7.1 mL 102 kPa
1L vinegar 90°C ° 2 10 tmm 40 mL .3 mL 7.3 mL 102 kPa
1L vinegar 90°C 3 10 mm 40 mL 47.2 mL 7.2 mL 102 kPa
1L coca-cola 30°C . 1 10 mm . 40 mL 48.8 mL 8.8. mL 102 kPa
1L coca-cola 30°C y 2 10, mm A0 mL 49.0 mL 9.0 mL 102 kPa
1L coca-cola 30°C : 3 10 mm : 40 mL 48.8 mL 8.8 mL 102 kPa
1L coca-cola 90°C” 1 100 mm ° 40 mL  50.1 mL 10.1 mL 102 kPa
1L coca-cola 90°C 2 10 mm 40 mL 50.1 mL -10.1 mL 102 kPa
1L coca-cola 90°C 3 10 mm 40 mL 50.2 mL 10.2 mL. 102 kPa



c »
N . r
~ " : «

Their quegtion is:” "Do type of liquid'and temperature to which they are
~ heaxe? together determine amount of expansion of a liquid?"
‘. ‘~ - . N 0'

A . . RN "' . : ’
Directions: Use the information to fill in this chart so they can answer their

guestions.

)

" Add more rows or columns if you need them.

. ' Amdﬁnt of Expansion in mL

Temperature ' .

-

CTT . 30°C ' 90°C . . .
Liguigd ., l’Sample iv~\§5mplg‘2 Sample 3 Sample 1 Sample 2 Sample 3

L

¢ .

water
<4
vinegar . .

coca-cola __
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5. @Goldfish - ' . . . .

(Version 1) . .
- f

1

The class studied what -happened to the growth of goldfish when tﬁey were kept
in 2 different temperatures of water and fed two different amounts of . food.
They put 4 identical fish in 4 identical tanks’. Fish A and B were put in water
at 26°C. Fish C and D were placed in water with a temperature of 20°C. All
were fed the same amount of food at the same .time each-day. Twelve hours later
fish B and D were given an extra feeding, also of the same amount.

1 . 26°C 20°C
[J> 2 QB Ry QD
fed once fed twice fed once . fed twice
- , a day a day a dyy a day \

The gain in mass between day 1" and day 21 was calculated for each fish.

. ®
Here are the notes they Kept bﬁ'their“experiment. t
Number " . ' Mass Gain
Water of plants Initial Feedings After in
. Temperature Goldfish in tank Massg per day 3 weeks Mass
26°C | . 4 lg 1 1.5. g ..54g
26°C B "3 lg 2 2.8¢g 1.8 g
~ 20°C ¢ - 6 1g 1 2.1g 1.1¢,
20°C . D © 4 - 1lg 2 3.0¢g 2.0 ¢

o
o

)

.ERIC | _ R0

- ¢ ¢
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“ « .
This is the question the cléss would like to answer: "Do Ehe number of feedings

per day and the temperature of the water in the tank together determine the
increase in mass of the fish?"
"

»

pirections: Which of these charts best orgaﬂizes the information they need ‘
to answer their question?

a n -

Circle the%letter of the best answer. R

(a) . Gain in Mass
Water Temperature Fed Once a Day Fed Twice a Day ;
20°C 1.1g 2.0 g 2‘
“~ (b) ~ Initial Mass _ Mass After 3 Weeks Gain in Mass
Water Fed Once Fed Twice Fed Once Fed Twice Fed Once Fed Twice -
\ Temperature a Day. a Day a Day a Day -, a Day a Day
26 lg lg 1.5g9, 2.8g . .59 1.8 g
20°C lg .1lgqg: 2.1 g 3.0 g . 1.1 g 2.0 g
(e) ' _ Gain in Mass.

Water Temperature Fed Twice a Day

26°C 1.8 g .

20°C ‘ 2.0 g
- () Water " .
) Temperature Initial Mass -
b26°c Fish As 1 g /.
, Fish Bs 1l g \ i .
. f ' 1
0°C FishC: 1l g
FishD: 1g
(e) Co Gain in Mass )
Water Temperature nged'Oncé a Day Fed Twice a Day ‘ ;', .
26°C S g 1.8 g
kY - / o .
zoec . l\l g ‘ .2.0 g , 3 .
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The class studied what happened to the growth of goldfish'wheﬂ they were kept
in 2 different temperatures of water and fed two different amounts of food., . ¢

They put 4 identical fish in 4 identical tanks. °
-at 26°C.

fish B and D were given an extra feeding, also

26°C

RNTY

fed once
a day

QNS

fed twice y ‘
a day

The'éain in mass between day 1 and . day 21 was c
]

Fish C and D were placed in water with a temperature of 20°C.
were fed the same amount of food at thé same time each day.

Fish A and B were put in water
All,
Twelve hours later
of the same amount.

20°C ) ,

S\
fed.twice
a day

¢

fed once
a day

alculated for each fish.

t. . A

Here are the notes they kebt of their experimer
) ‘Number . Mass Gain

Water of plants Initial Feedings After in
Temperature Goldfish in tank Mass . per day - 3 weeks Mass
26°C A 4 lg 1 1.5 g .5 g
26°C B ’ 3 lg L2 2.8g 1.8 g
20°C | C 6 - 1lg 1 2.1 g 1.1

, 20°C- D 4 . ‘149 2 3.0 g 2.0

.

Here is the question the class would like to answer: "Do the number of feedings

per day and the temperature of the water in the
increase in mass of the fish?"

tank together determine the -

The class made up this chart to organize the information to answer their question.

¢

ot

BGain in Mass

Water Temperature Fed Once a Day

Fed Twice a Day ’ e

26°C (e) (a) 3 (b)

20°c (f) (c). , (d)_
\

o

Y




[
-

. How should the& record the information about the initial mass?

J

Circle the number of the correct answer.
(i) Put 1 g in the spaces—{a) to (d).

kii) Put 1 g in the spaces (e) tqjkf).

¢

(iii) + Leave it out.

-

(iv) Make up a new spate for the information.

k3

. A . H .
How should they record that goldfish D had a gain in mass of 2.0 g?

<

Circle the number of the correct answer.’ B
(1) Put 2.0 g in-space (d).
(i) © 'Put 2.0 g in space (b).

v B
(iii) Ieave it out. o

N

i

(iv) Make up a new space for the information.

" ’ .
How should they record the fact that the differencé in the wWater temperatures
they used was 6°C? : )

Circle the number of the correct answer.

(i) - Put 6.0°C in spaces (a) and (c).

) S

. M . (
(i) Put 6.0°C in space (f).

(iii) Leave 'it out.

- W
«iv) Make up a few space for the ingorma%ion.

. ' v T ' .
How should Qheyfrecord the information about the number of plants in the
tanks? - ’ )

®

Cifcle the number of the correct answer.
(i) ° Put these numbers in spaces (a) to (d). .
(ii) Put ‘these numbers in spaces (e) and (f).

(iii) Leave it out.

(iv) Make up new spaces for the information.
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Recording Information

5. Goldfish _ : . )
(Versiqp 3) Co

K3 R -

. ¢ ~

The class studied what happeﬁed to Qbe growth of goldfish whep, they were kept
in 2 different temperatures of water and fed two different amounts of foed.

They put 4 identical fish in“4-identical tanks. Fish A-and B were put in water °
at 26°C. 'Fish C and'D were placed in water with a temperature of 20°C. All
were fed the same amount of food at the same time each day. Twelve hours later
fish B and D were given an extra feeding, also of the same amount.

~

26°C"

NG

20°C

e

[}

-
¢ -

S\

.

o .
fed once, fed twice - i fed once fed twice
a day a day a day a day -

Al

-

The gain in mass between day 1 and ddy 21 was calculated for each fish.

Here are the notes th

~

I

ey keptfoﬁ their %xperimént.

_Add more rows or *columns if you need them..

Water Temperature

Gain in Mass’ . .
Fed Once a Day Féd‘Twice a Day

,26°C

20°C

K 2B

‘ L]
L ca Number ;. . Mass, Gain ) -
Water , of plants Initial Feedings After in .
Temperature Goldfish in tank ° Mass_ "+ per day . 3 weeks Mass
" - " ‘
26°C A 4 lg 1 1.5d .5 g’ .
26°C B 3 g 2 . 2.8g 1.8 g.
20°C T C 6 1 g~ 1 2.1 g l.1g )
20°C D 4 lg 2 - 3.0¢g 2.0g9 . .
e} L .
Here is the questdon that the class woyld, like to answer: "Do the number'of
feedings per day and the temperature Qf.the'water in the tank together detgrm%ﬁe
thé increase in mass of the fish?" | L T
Directions: Use the information from the table to £ill in the following chart
: so the class can answer their question. . :
. o (4 ¥ -
Y 14
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« B. OBSERVING RELA?IONSHIPS - Intermediate Levels 2 - 5 -
. D Ve

: Answer Sheet "N . , . .

'Ievels
‘ . 2 3 4 .5
" 1. Ramp - c . a b a
:
A 2. Growth of Plants - a A c - b _ 4 )
’ Watexr ~ . ‘ —
. 3: Heat Conduction (a) . b 4 a c ,
4. Coasting on a Bicycle .a Ca c b ‘
-
5. Thermal Expansion a / 4a b - c '
6. Heat Conduction (b) c b Qa d

y

e

1. Ramp (a) - . - : b or d .« == a or e c
Distance .

2. Coasting on a ' d aor f -~ b or c e
Bicycle = : ’

3. Growth of Seedlings - - bord * -- aorc e
Soil and Water »

4. anduction of Heat (a) - b or ¢ - d a
5. Thermal Expansion . - vy aord - c b

/" 6. Conduction of Heat- (b) - .aorb = -- c a

7. Ramp (b) - Tiﬁe - aor d - ~bore c’
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1. Ramp s

Marble

. . Distance Marble Travelled - >

Richard did an experiment in which marbles of different mass rolled dOWn
a ramp.. He wanted to find out if the distance tr¥awelled by each marblé is

influenced by the mass of the marble. ° ' »
These were his results: . . . ’
" i ) . ‘
- Distance Travelled by Marble
Trial 1 g marble 2.g marble , 3 g marble R
1st 12 17 24 ‘
2nd 14 - .16 ‘ 22 ‘
3rd 11 "19 23
4th 15 A4 18 _
. 5th 9 L. 15 25

* = .
: -
- -

Directions: What would be the best way to find out if there is a relationship
between the mass of the marble and the distance it travels down

the ramp? - ¢ -

.Circle the lette® of the best answer.-

-

(a) Calculate the average distance travelled for each marble down~ each column.
* See if the average distance travelled increases as the mass of the marble
increases. )

’
. ~

(b) Look ag, all the info;wation. See if 'the distance travelled is always
longer as the marble's mass gets bigger.

(¢) Find the-longest and shortest %éetance travelled. See if the marble's
mass is bigger for the longest Wistance*than it is for the - shortest

distance.

(d) Compare the distance the marble travelled on the middle trial fpr, each
marble. See jf the distance increases as the mass of the marble increases.

’ » -

e \
.
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Observing Relationships Intermediate Levels

2. Growth of Plants -~ Water .
( .~

. 4
v . ’ ‘ . ) . .
A class is studying the effect of the amount of water on the gromth of radish
seedlings. They decided to plant radish seeds in 12 pots filled with garden
soil. Four of the pots received .0l L of water daily; four pots received 03 L
of water daily and the other four pots received .05 L of water daily.” They-
were careful to keep everythlng else the same for cach of the seedlings. After

3 weeks the heights of the seedi;ngs were medsured.

-

_ Here are the results of <the experiment: - s

P
. v

Amount of Water Helgpt of Seedlings A \ r 3'Weeks )

Given Dai}y g Plant 1 Plant 2 Plant 3 Plant 4 :

Q1L ' ) 6.2 cm 5.8 gn 6.0cm 6.1 cm R .
.03. L .. . 10.1 cm 9."1 cm 9.9 cm .- 10.3 cm |

o5L " 12.0,em, 11.8 cm 12.2 cn  11.9 cm )

v

~ Py g ‘ :g? ' 3
Directions: What woyZd. be the best way for the class to find out if the
: . heights of the seedlings are affected by the amounts of water
* given daily?
-

=
t

. "

LN Circld“the letter of the best answer. ]

» tr

#a)7 F Find the tallest'and tpe shortest helghts of the seedlings. See if the
amount of water is greater for the tallest seedling than it is for the
shortest seedling.

L4 Ed
—_—

<

(b) look at all the data in the table., K As the amount of water increases see
' if the height of the seedlings changes. e
' ) ‘. T \ o P .
(c).fCompare the helghts of each plant 3. See* if’ the ‘height of the seedlings
changes as the -amount of water added dally increases. . L

- ;T . t ; .
2 [ - . "'V

(d) Calculate the average height- of;.the seedlings across ,each row. See
if the average height for each row changes as the a unt of water added,
daily increases. ’ . - e

¢ »
«

[y

-

2 -5
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3.. Beat Conduction (a) ; ’ '
N . \ N . . i
e
. » ¢
Wax Metal Rods ’ . -
— == /| Conductometer - -l
, —‘-:-:—:—— Y ‘ <A N -
1]
1} ¢ .
- s A -
) . - , @+ ,
Mr. Simpson's class did an experiment to see if vaxjQus metals cdbnduct heat < .

at different rates. A conductometer was used. A spoty of wax was_placed at

* the tip of each of the four metal rods. A flame was posikioned 4 cm from the
centre of the conductoneter. The time taken .for each spot of wax to melt off

. ~was recorded. . . . 0
Here are the notes keét by the class: i, *
h= ) ‘*,- ——) . * . N ) >
Time to Melt Wax (in seconds) .
Trials . Copper Aluminumn Brass Iron
1st, s8 ~ - 80 . ©103 - 179
2nd | 60 79 - . 1027 180
3rd 61 79 . _. 100 178
4th 62 83 97 183 _— . A\

L] . N
-

~a .

P N i 3
] . .
pirections: What would be the best way to find out, if there is a relationship’ /)
between the type Of metal and its ability to conduct heat?
- . zCIrdle the lettex of the best answer. - ~\*,
N . .
‘(a) Look at all of the information. See if the time taken to melt the wax
‘is always different for different metals. .

1 4

(b) Find the least and greatest times taken to melt the wax. See if theke .
. ¢wo times are different for different metals, " '
: ' ;
"(c) Calculate the‘average time taken to melt the wax for each metal (the ‘
. average of each column). See if the average time is different for. - .
different metals. \

| . * ~ ' . ‘ :

B - . ¢

(4) cOmpére the times taken to melt the wax on the third trial. See if the
time'taken to melt the wax is affected by the type of metal. - .

- )

-
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Observing Relatienships . ’ ' . " . Intermediate 'Levelsg 2-5

Coasting on a Bicycle ) \\
. o : N ’ t
Jim did an experiment in which boys of different masses coasted down a hill on
similar Sekine 10 speed'bikes. The point from which the boys started, coastlng
was' 20 m up the hill. Each boy made 3 trial runs from that height. Jim
measured the distances the boys coasted before they had to pedal the bike to

keep their balance.

. .
¢
Here are his notes:

Distance Coasted , Yo

 Bill (30 kg)  Mike (35 kg) Gord (40 kq)

30m 36 m -
29 m 35m

3l.m | 3dn

> .

Directions: What would be the best way to find out if there is a relationship
between the mass of the boy and the dlstance he coasts down the
/’hlll?

°

Circle the letter of the best answer. ]

N

Compare the dlstance that each boy coasted on’their second trials. See

’1f didtance codsted increases as thg mass of the boy 1ncreases.~

" Calculate the average dlstance‘coasted for each boy down each column
of the table. See if the average distance coasted increases as the

mass of the boy ‘increases. : .. - .
) .
f . . '

Look at all the information. As the mass of the boy:increases ‘see if
distance coasted always incrgases. ' v ‘
- . - T, 7

~ -

.

., - 4 .

.Flnd the longest and shortest distance coasted.: See if the mass of “the
boy is greater for. the longest dlstance coasted than 1t is for the shortest
distance coasted. o . L

-

-
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5. Thermal Expansion

- o [

Susan did an exéeriﬁent to’jﬂscover ‘the effect of heat on a liquid:s The liquid -
she chose was water. She put a qiven volume of water, 40 mL in each of 4 ’

graduated cylinders. She heated each cylinder to 30°¢ and measured the change
in €he volume of the water in each cylinder. Susan repeated this samé procedure
by heating the same volume of water in each of four cylinders to 60°C and
finally tof 90°C. She recorded the change in volume in each graduated cylinder. ,

» » Y ‘ ‘

Here are the notes she kept:

& Change in Volume R
M 2. * * : Pl
« Temperature to Which Graduated Cylinders of Water - . :
Water was Heated 1st 2nd 3rd 4th ‘

30°Cc . . 4.2 4.3 4.1 4.3° , . \ oot

a' ! , ' . - ~ ’ § ' . -

60°C 4.8 4.0 . 4.8 4.7, . S
50°c 5.7 %.6 5.6 5.8 .

M ’

Directions: What would be the best way for.Susan to find out if there is
a relationship between the amount of heat applied to a liquid
. and the effect on the volume of the llqu1d° -

. Cixcle the letter  of the best answer. 4

. ) ) | 1

(a) Find the greatest and least volume change. See if the temperature to
which the water was heated/ls higher for the greatest change.ln volume .
than for the least change in volume. Lo~ . -

|

-
L 1
[
. A

(b) 1Ilook at all the data in the table. As the temperature-of the water
, increases see if the charge in volume always increases. . e - ¢

N

(c) Calculate the:average change in volume across each row of the table for
. each temperature. See if the .average change in volume increases as the .
temperature increases..

“

{Qd) ‘Compare the changes in volume in the cylinders of water for the third .
trial. See if these changes in volume get larger as the temperature of
‘the water gets higher. .

-
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6.

\

Heat Conduction (b)
»

. Mr. Murphy's class did an experiment to see if the thickness of the bottoms of
., aluminum pots‘affected the length of time required to heat t same volumes of
» water to boiling point (100°C). Three pots with 1 mm thick bottoms were heated
* and the class measured the time required to boil the wakter. This same proceduré
was repeated foflghree pots with 2 mm thick bottoms and with 3 mm thick bottoms.

s Here are their notes:

Time Required for Water to Reach Boiling Point

Thickness of. "’

. Aluminum Pots

.

Pot Bottoms 1 2 3 .

. . . N 4 -
1 mm 6 . min 5.8 min 6.1 min : ‘

. o

"2 mm 7.9 min 8 min 8.2 min ,
. &‘ .
3 mm 9.7 min 9.9 min 10.1 min
Directions: What would be the best way for the class to find out if the
. thickness of the pot bottoms affects the time reguired to boil
the water? '
. - " Circle the letter of the best answer. \

(a) Look at all the data in the table.* As the time required ts]Boil water
SR increases, see if the thicknesses of the bottoms always increase.
Y ) .

/ /

13) Compare the results for the 3rd pots. See if the time required to boil
water increases as the thickness of the bottoms increases.
% -(c) Find the least and greatest times required to boil the water. See if
the pot bottom was thicker for the longest time than it was for the
shortest time. ) .
e . L. e N
(d) . Calculate the average time requiréd to boil_ﬁgter'across each row for
* - each bottom thickness. ‘See if the average time increases as the thickness:
of the bottoms incréases. ) i
4 -
. s . <
- - »
’ ) ’ *
;r
4 *> . e -~ - N
- . " . -
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-

l.' Ramp (a).- Distance

. J./Ma-rble

Floor

Distance Marble Travelled — - o

N

. ° Richard did an experiment in which marbles of different mass rolled down a
ramp. - A 1 g marble was rolled three times down a ramp 10 cm high. The
distance travelled on each trial was measured. The experiment was repeated
using 2 g and 3 g marbles on ramps that were 10 cm, 15 cm and 20 cm high.
The .distances for each set of trials were averaged.

. e
¥

Here are Richard's results:

-

s o N

Average-Distance Rolled

Height of s o

Ramp — —3}-gmarble 2 g marble _ 3 g marble . .
3 10 cm " 20 cm 40 cm 80 cm B

15 cm 30 cm %60 cm 120 cm

20 cm 40cm 80 cm, 160 cm

Directions:* What would\be the best way for Richard to find out if the mass of
the marble affects how far the marble will roll when the height .
) -« of the ramp is changed? . * . . »

‘ -+, circle the letter of the best answer.

N EY) Calculate the average distance travelled for the marbles in each row of
the table. See if the distance-travelled 1ncreases as the height of the
ramp increases;, when the mass of the ‘marble is averaged. ,

‘ -

- (b) Study the data for the 15 cm ramp. See if the average distance the,
marble rolls incréases with the‘mass.of .the marble.

(c) See if the mass of the marble affects how far it rolls when the ramp is
10 cm high. See if the same effect of mass of the marble on dis ce is
showu for the. other ramp heights.

(d) Study the data for the 2 g marble. See if the average distance rolled
iricreases as the height of the ramp, increases. )

(e) Calculate the average distance travelled for each marble in each column
of the table. See if the distance travelled increases as the mass of
the marble increases, when thé height of the ramp %s averaged.

&

% .
Do
gl

Ty
o by
.
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2. [oasting on a Bicycle

- Jim did an experiment in which boys of different masses coasted down a hill on
similar Bikes. The height of the starting point was changed for different
trials. . Jim measured the distances that the boys travelled before they had
to pedal to keep the bikes balanced. - ] )

. Here are Jim's results: \\\ . ()'
. . . '
”* .
Height of Distance Travelled ' _ .
Start on Hill Bill (30 kg) Mike (35 kqg) Gord (40 kg)
20 m . 30m 35 m 40 m
50 m 45 m . - 52m 60 m
© 40 m ‘60m 70 m 80 m o

.

Directions: What would be the best way for Jim to find out if the boys' riass
. affects how far they will coast when they start at different
. 4 heights on the hill? : - :

Circle the letter of the best answer.

1

(a) Study the data for Gord. See if the distance he travq}stincreases as the °
height of the starting point on. the hill increases.
(b) Calculate the average distance travelled by each boy down each column of
the table. See if the average distance travelled increases as the mass
A -
of the boys increases. p

(c) Calculate the average distance t;évelled for the boys at each height
across each row of the table. See if the average distance travelled
increases as the height' of the starting point on the hill increases.

(@) Calculate the average starting height on the hill. See if the average

' starting height affects the mass of the boys. . .
j . . /-' -
.(e) see if the boys' mass affects how far they coast when the starting point
is 20 m high. sSee if the same effect of the boys' mass on the distance
travelled is shown for the other starting points on the hill. .

(£) Study the data for the 30 m high starting point. See if the distance’
\ that the boys coast ingreases with the mass of the boy riding the bike.
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3. Growth of Seedlings - . -
Soil and Water ’

+ A class is studying the effect of the type of soil and the amount of water on

the growtﬁ of radish seedlings. They planted radish seeds in three pots ] .
containing sand and in three similar pots containing garden soil. To one pot

of sand and one pot of garden soil .0l L of water was added daily. To one . ,

pot of sand and 1 pot of garden soil .03 L of water was added daily. Similarly,

to the temaining pot of sand and pot of garden soil .05 L of water was added
daily. They were careful to keep everything else the same for each of the
seedlings. They memsured the height of the s#¥dlings after 3 weeks. °

Here are the notes of their experiment: . i

{° e ~

Amount of Water Height of Seedling in Three Weeks

‘ "Given Daily Sand Garden Soil . ’ .
..0lL 4.0 cm *6.0 cm i
.03 L 6.0 cm ‘ 8.0 cm )
A N
,05 L 8.0 cm 10.0 cm

Directions: What would be the best way for the class to find out if the height
of the seedlings is affected by the type of soil when different
amounts of water are given daily? )

. Circle thé letter of the best answer. ‘ ‘

(a) Calculatd the average height of the seedlings across each row of the
table. See if the average height of the seedlings is affected by the
_ amount of water given daily. )

(b) Study the data for .05 L of water. See if the height of the seedlings
is affected by the type of soil. .

(c) Calculate the average height of the seedlings down eacqfcolumn of the
table. See if the average height of the seedlings is affected by the
. type of soil in the pots. ’ 2\\\;j

7

{d) studi the data. for sand. See if the height of the seediings is affected
by the amount of water given daily. - -

(e) See if the amounts of water given daily affect the height of the seedlings
in.the sand. See if the same effect is true for the seedlings in garden

© soil. ‘ bl ' .
. . ’ s -

A}

~ . ' . _
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-

Conductometer

\

: »
Mrs. Simpon's class did an experiment to find out if various metals conduct
heat at different rates.

A conductometer was used. A spot of wax was placed’ :
at the tip of each of the four metal rods. The flame was positioned 2 cm from "
the centre of ‘the conductometer and the time taken for each spot of wax to . '
drop was recorded. The experiment was repeated with the flame 4 cm from the
centre of the conductometer. ’ -
. [
Here are the results: ) : -7
Ly 4 — —
- ' '.\. y 0 .
. L Time to Melt Wax (in seconds) .
®  pistance -
Z  off Rlame Copper Aluminum Brass Iron .
- e o . .
. - 2<m 30 40 50 90 - .
2 4 cm 60 80 1Q0 180 e
N F
P
- “igbirections= What would be the best way for the students to find out if the
) - time needed to melt the wax is affected by the' type of metal
. when the flame is placed at different distances? *
¥ ,( .
Dyl ’
2 :. ©  circle the letter of the best-ansver.
f&y e | (a) See if the type of metal ' affects the time required to melt the wax when
§\~N the distance of the flame is 2 cm. See if this same effect is true for:
Wi ;7 the 4 cm distance of flame. . :
* R .
{Jga‘ (b) Study the data for the’2 cm distance. See if ‘the time gequired to melt )
"“ . the wax is affected by the type of metal used. .
e (c) Study the data for the aluminum metal rod. See if the time required to
’ . melt the wax increases as the distance of the ,flame from the rod increases.
o (d) Calculate the, average of the times required to melt the wax across each
s . row of, the table. See if the average time to melt the wax increases-as
< {  the distance of the flame increases.
\/ | e
-7 B S
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- fa udy the information for e C ém erature. See if the change in
(a) Study the inf ion for the 60°C temp f the ch

Observing Relationships ‘ ' ' Intermediate Advancéd

) _ 222
5. Thermal Expansion ' ' Lt
- v‘ {
Some students performed” ah experiment‘to study the effect of heat on three
types of liquid. They heated in a graduated cylinder the same volume of
water, an acid solution (vinegar), and a sugar solution (coca-cola) to 30°C
and recorded the changes in the volume of each liquid. The experiment was
repeated, heating the same volumes of each liquid to 60°C, and again, heating
the same volumes of each\}iquid to 90°C. ‘ . '
Here are the results of the experiment:
Temperature to Which . Cha?ge ?n Volume (in mL)
Liquids were Heated Water Acid Solution Sugar Solution
30°c * 7 4.0 5.0 10.0 ,
. . _ s .
60°C . J 8.0 10.0 20.0
90°C _ 12.0 _15.0 30.0 )
Directions: What would be the best ‘way for the students to find out if
the change in the volume of each liquid is affected by the
temperature to which it is heated when different liquids are .
used? ’
. ' (\
‘Cixcle the letter of the best answer. . .
b

volume of the liquids is affected by the type of liquid.
(b)’ See if the change in the volume of the water increases as the temperature

to which it was heated increases. See if the same relationship-is-true

for the acid solution and Fhe sugar solution. .

/

{c) CQlcdlate the éverage change in volume across each row of, the table.
-gee if the average change in volume increases as the temperature to
which the liquids were heated increases. \

{d) sStudy the information for the acid solution. See if the change in

volume has increased as the temperature increases.
L T

-l
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6. Heat Conduction (b) )
- 4 * N '

4 - : :
Carol did an experiment to find which kinds of pots are best for fast cooking.
she used alliminum and copper p5§s with different thicknesses of bottoms. The
same amounts of water at the same starting temperatures were set to-boil on !
jdentical hot plates. She then recorded the time required for each pot of ‘water

14

to reach boiling point (100°c) . o <

‘Her notes from the experimgnt are sbelow:

me Required for Water to Reach: Boilihg Point (100°C)

Thickness of Bottom . Aluminum Copper
1 mm ' 7 & min ~ Smin - )

-'! . :’

2 mm -~ . o 8 min _ 7-min® -
. . . . .

3mm 10 min '9 min -

. ~

Directions: What would be the best way for Carol to £ind out if the thickness
of the metal affects the time reqhired to Boil‘water when pots
of different metals are used? .

LY

Circle the letter of the SQQ; answer. )
& 4 )
(a) study the information for the 2 mm thickness of the bottom of each pot.
See if the time required to boil the water.is affected by the type of pot.
. ) ~ R -

(b) sStudy the information for the copper pot. See if the time required to
boil the water increases with the thickness of the bottom. .

(c) Calculat . the average- of the times required to boil water across each
row of the table. See if the average time requi%ed to'boil watex
jncreasés as the thickness of the bottom of the pots increases.

v

, (@) seé if the thickness of the bottom of the aluminum pots affects the time

required to boil water. See if the same effect of bottom thickness is
shown for ‘the copper pots. .

-
-

Intermediate Advanced
Tl
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7. Ramp (b) - Time L ce ' -

14 \ .

Mary did an experiment in which marbles of 1 g,.2 g- and 3 g were rolled down
a ramp. Three ramp heights of 10 cm,- 20 -cm andg30 cm were used.- Each marble
was released at each height and the length of time it took the marble to come

to rest was measured. . N
Here are Mary's results: . . i
, s T . )
Height of Length of Time Tge Magble Rolled L .
Ramp 1 g marble 2-g marble 3 g marble
10 cm . 1.0s i 1.5 s 2.0 s . . .- M.
20 cm ‘ 1.5 s 2.0 s 2.5 s i . ;
30 cm 2.0 s , 2.5 s °3.0°s .

-
EN
.

Directions: What would be the best way for Mary to find out if the size of
’ the marble affects: the length of time it'takes the marble to
come to rest when the height of,the ramp is changed?

Cirxcle the letter of the bestianswer. . .

(a) sStudy the data for the 30 cm ramp. See if ‘the time -that the marble rolls
; increases with the mass of the marble. . —

[y 3 s
- >

» o . \)W
{b) Calculate the average time, for the m&rbles across each row of the table.
See if the average time 1ncreases ‘as the height of _the- ramp increases.

a P

. .

(c) See if the mass of the marble affects the length of time that it rolls
when the ramp is 10 cm hlgh. See if the same effect of the marble S mass
on time is shown for the other ramp helghts .

a

(d) sStudy the data for the 2 g marble. See 1f the .timg the marble rolls -
increases as the height of. the ramp 1ncreases.

©

(e) Calculate the average time ‘for eaclr marble -mass: by averaglng down each’
column of the table. See if the average/time increases as the mass of
the marble increases. R //;,

LR
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1. Ramp (a) -~ Distance

~ [
Richard built a ramp and rolled a marble down it to see h{w far it would travel
across the floor. He decided to learn more. He rolled 3 fnarbles down thé ramp
when it was resting on a support 10 cm high, then repeated the xrolls, 'using the
same 3 marbles, when the ramp was 20 cm high and 30 cm high. He was careful to,
do everything the same each time he started a marble down the ramp. He got these
. > | :

results. C e ’
_*Qgsﬁance Marble Rolled ~ . T
Height ) . . !
of Ramp, 1 g marble 2 g marble 3 g marble . e
"(132:? 60 cm 120 cm 240 cm - o
20 om 120 cm - 240 cm 360 cm ; :
30 cm 180 cm- 360 cm 480 cm

Here are some statements about the results of the experiment.

:1, As the height of ‘the ramp was increased the;distance'the marble travslled R
also increased. -

2. As the distance the marble tr;Vglled increased- the mass of the marble
decreased.’ .
- N

- 3. As the mass of the marble ‘increased the distance the marble travelled also ¢

increased. . .
. 4. The distance the marble travelled was determined by the'miss of the marble
~and ramp height together. - v

4 . N »

Directions: Which statement or combination of statements best describes the
results of the experiment? N

#

Circle the letter of ‘the best answer. , - \
(a) Statement } and statepent 2 togéthe:.
’ s

. (b) statements 1, 3 and 4 together.’
4c). Statement 2 only. ' .
(d) Statement 3 only.

(e) Statément 1 only.

‘ S
(£) Statement 1-and statement 3 together.




]
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2. Bicycle . . ’ . ,
. . ¢ .

. . .
[3
[y

Jim tried to find out why some people ‘coast further en their bicytles than others
do. He gathered three of his classmates, Bill, Terry and Sam, who all had.the
same kind of bicycles, at the top of a hll; hear the school. -

One at a time each coasted down the hill from a stillk start. Jim measured how
far each travelled before needing to pedal to keep the bike balanced.

They then repeated the experiment from a Stlll start positlon half way up the
hill. These were’the’ results. B ,

< - N R . z \
Distance Travelled Without Pedalling. ‘
Boy's Mass Start Half Way Up Hill _Start at Top of Hill
B <
35 kg 160 m . 320m
36 kg . 175m .350 m ‘
41 kg 195 m , 390 m .

. [ 4 b .
Here are some statements about the results of the experiment.

1. The distance the boys could coast was dgtermined, by their mass and the
height of the starting point together. .

N

2. As the mass of the boys increased, the distance the bike travelled also

increased.. . . -

. -

3. As the height from which they started increased, the distance travelled

also increased. ° \\\\\\

4. Increasing the mass of the boy increased the height of the starting point
and the distance the bike travelled. ' / . :

pirections: Which statement or combination 25 statements best describes the
results of the experlment? ’

CixcIe the letter of the best answer.
(a) Statement 3 only.
(b) Statemett 4 and statement 2 together. . . J
(c) Statement 4 only:
(@) statement 2 and ;tateﬁentls together.

(¢) Statement 1, 2 apd 3 together.

(£) Statement 2 only.

LS ’ . N <




Concluding - - intexmediate

3. Radiation and Heat Absorption

-~ -

< .
Lyle did'aw experlment. _He had six tin cans that were exactly the same. He
painted each can a different colour or finish. * Then he filled each can with

.1 L of water at room temperature. A thermometer was placed in each can. -Each

can was placed 20 cm from a 250 watt lamp. After 30 minutes the temperature
change in each can was recorded. Here are the results‘

. -

Temperature Change of Water After 30 min in °C

Colour Dull Finish . shiny Finisk
Black - " 20 . " 10
Dark Green 16 ‘

White 12 @

Here are some statements about the results of the experiment.

.

1. When dull paint was hsed,the temperature change of the water was greater
than when shiny paint was used. '

2. The temperature change ‘of the water was -determined by the colour and the

dullness/shininess of the finish together. -

A\
3. The temperature of the waﬂér and the colour of the paint were both less

when the surface was dull rather than‘shlny.

"\

4. The temperature change was. greater when the colour yas darker. &

Directionsz Which statement or combination of statements best describes
the results of the expprlment? .

Circle the letter of’ the best answer. " '

®

(a), Statement 1 and statement 4 together.
- - .

(b) Statement 1 only.

« -

(c) statement 3 only. ,

(@) statement 1 and statement 3 together.

' : - ' -
(e) Statements 1, 2 and 4 together. N .
1
(£) -statement 4 only. 5 ) ]
. X .
. y
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4. BHeat Conduction

Mr. Black's class did an experument w1th a conductometer.

:Cbncludiné .

Wax

Metal Rods

placed at the tip of ‘each of four metal rods.

drop off was recorded.
- ’
the centre of the conductometer.

,

.
.
.
»

Here are the resdlts.

Time Reéuired to Melt Wax (in‘secondﬁ)~

" Metal Flame 2 cm Away Flame 4 cm Away .
Copper ° 30 60 )
Aluminum 40 s 80

.  Brass 50 100. .
Iron 90 180 ’

Here-are some statements about the results of the experiment.

.

S

Conductometer

A spot of wax was

The flame was placed 2 cm from
" the centre of the conductometer and the time taken for each spot of wax to
The experiment was repeated with the flame 4 cm from !

The meltlng time was determlned by y&e type of metal and the dlstance of

the flamewtogether.

€

Y

‘The 1ncrease in meltlng time affected the type of‘metal and the distance
of the flame.

-

-

The time required to melt the wax was affected by the t)be of metal in’

the rod.

4

[

[

.-

4. When the distance‘of the flame from the conductometer'was'increased, the
time taken for théxwaxoto melﬁ\a}so increased. ’

Directions: “Which statement or comhination of statéments best describes

results of the exPerlment°

Statement, 4 only.

Statement% 1, 3 and 4 together,

-« -

Statement 3 and statementl4 together..

Statemént 2 and statement 4 together.

Statement 3 only.

Statemént 2 only, . .

v
~

.

¢
e

! " R32

. Circle the letter .of the Beet answer.

A

~

the

~
"Intermediate

229




Intermediate
230
. 5. 'Fish

» . 4
The grade 7 science class .did a study with goldfish.. They put an identical
" fish in each of four tanks. Fish A and B were kept in cool water. Fish C
and D were. kept in warm water. Fish A and C 'were fed twice a day for 20 days
while the other 2 were- oﬂiy fed once a day. The galn in mass of .the fish .
between day’ 1 and day 20 was recorded., . s

R A B . C- D

Twice a day:  Once a day Twice a day Once a day

]

. . N

l i .ébol Water. L Water

i

Results: (//

t

Cool Water Twice a day

"Once a day -

.’

Wi?h Water fTwiceaday 1 g
Once a day .5g

[N

Here are some statements about the results of the expeiiment.
The experiment with the fish showeq’Bhat if we gave the fish more to eat,
their amount of growth was greater. . -

>

The*experiment with the fish showed that the fish grew more if they were
'kept in cool water rather . than warm watesn. -

When the quantlty oﬁ food yiven the fish was decreased over a perlod of
tlme the growth of the fish doubled, even when the' temperature of the water
was changed. .

<

. The experiment with the fish showed that the ‘growth of the fish was
determined by the’ amount of food they received.and the temperature of the -
water together.’ . . »

.

Directions: Whlch statement or comblﬁatlon of statements best descrlbes the
results of the experimept? R

<:;’ " - circle the .letter of the best answer.
t

‘atements 1, 2 and 4 together.

Statement ‘2 only. .

-

3

Statement'l and statement 3 together.

Statement 1 orly. ° ° E :
Statement 3 only.

Statemént 1 and statement 2 together.
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6. Thermal Expansion . ’

' . 2 ~ r . . ¢

. . F+ | .Graduated ’
oo r | Gylinder.
' ) it
. iqui
AL r7s /" I pan of Watexr . T e

/ . L \\\\él L ‘

Some students had noticed that when water is. heated it expands (f;lls more .o

space). They put different liquids one at a time into a thin graduated cylinder.
Then they heated water in a pan to a measured temperature and placed the tube
uprlght in the pan for 5 minutes. -

They used an acid solution (vinegar) and a sugar solutlon (coca~cola) for the e
liquids.- They heated the water in the pan’ flrst to 30° C, testing each liquid

at that temperature. Then they heated the water to 60°C and tested each liquid
again. Finally, they heated the water to 90°C and tested each liquid. .

Here are the results. N
» . L] ’
Temperature of - Volume of Volume of Increase
/;gquia Water in Pan - Cold Liquid Heated Liquid " in Volume
[ A

Vinegar ~ 30°%¢ 40 mL ‘ 45.0 mL, ) 5.0
Coca-cola 30°c” , . 40mL , 7 50.0 mL . _ _ 10.0 -
Vinegar °  60°C : - 40 nL ~ 50.0 mL 10.0
Coca-cola .  60°C . 40 mL 60.0 mL 20.0

Vinegar 90°C “ s~ 40 mL i 55.0 mL 485.0
.Coca-cola - 90°C_ |’ 40 mL 70.0 .mL 30.0 :
Here are some statements about the results of the experiment. .

1. Increasing the temperature of water in the pan increased the' amount the
liquids. expanded . . ) .

2. The type of solution (sugar or acid) and the temperature to which 1t was
' heated together- determingd the amount of expansion. .

l . o

3. The sugar solution (coca-cola) expanded more than the acid solution (vimegar).

" 4. The temperaturé of the water in the pan was affected by the type of liquid
°  being heated and 1ncreaslng the volume of that liquid.

Directionsz Whlch statement or combination of statements best describes the
results' of the experiment? o . ' )

L . { .

Circle the letter of tlie best answer.

(a) Statement 1 and statement 4 together.
(b) Statement 4 only. : SR - )

(c) Statement 3 only. . K \
(a) Statements 1, 2 and 3 tOgether. A . ‘ _ ‘
. Statement 1 and statement 3 together., 2 34 ' ’ S

*

" (£) .Statement 1 only.

K




i
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Concluding

7. - Pendulum S . c

¢ .

-

Ta study how a grandfathéf clock works the class made a pendulum. using a
weight as a bob and a string, attached to the edge of a table, for an arm.
They selected 3 diffé¥ent strings of 10 cm, 20 cm and 30 cm in length and

3 different masses of bop (1 g, 5 g and 10 g). They measured the period
(the time it takes for the pendulum to move through its swing) for each arm
length and mass combination 3 times. They kept everything else, such as
starting the swing at the same angle, the’'same for each test. T

°
e . +

Here are their results: .

Length Mass of Bob ” Period in Seconds .
10 cm J- g “ - O6 N o -

10 cm 5.9 - .6

10 cm g + . .6

20 -&m 1g - 1.1

-20 cm 5gqg . 1.1

20 cm 10 g ' * 1.1

30 cm lg L ) :

30 cm 25 g : 1.7

30 cm 10 g 1.7

Here are some statements about the results of the experiment.
o~

1. The peridd'of the pendulum was determined by the length ‘of the pendulum
' regardless of the'mass of the bob. -

.

2. The period of the ﬁéhdulum was not affecéed by the mass of the bob.

3. s the length of the arm was increased there was an increase in the
period of the pendulum. '

° '

-

" 4. As the mass of the bob was increased there was an increase in the length

"(a)

.

of the arm and the period of the pendulum. LN

v & 2 * .
Directions: Which statement or combination of statments best describes the

results of the experiment?

“circle the letter of the best answer.

Statement 2 only.
(b) Statement 3 only; * . , P
() Statements 1, 2 and 3 togethe:.r.. . »
(Q) statéﬁent 2 and §tétement 3 togetggr.. :
ée) St;tément 4 only.
(£) Statemeﬁf 3 and statement 4 t?gether.

* >
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Heat Conduction

.

\ ®

Bob boiled water in some pots. He used aluminum and copper pots, with different
thicknesses of bqttoms. The same amounts of water at the same starting
temperatures were set to boil on identical hot plates. He then recorded the
time required for each pot of water to reach boiling point. -

Here are his results:

- *

L]

PTime to Reach Boiling Point -

Thickness, Copper =~ . Aluminum : ’ . ~
of Bottom Pots Pots ’
1.mm 5 min T 6 min
‘ ; . |
2m , ., 7 min /@ min -
) ) .
3mm 9 min 10 min -

Here are some statements about the results of the experiment.

b

2.
. . determine the time required- to boil the water.

. ) .

If the pots have the same bottom thickness it is evident that water will
boil faster in aluminum pots rather than copper pots. . - ) -

The type of metal pot used and the thickness of the pot bottom together

As the thicknesses of the bottoms increased the time required to boil water
in them also increased. - 3

-

The time required to boil water is less for copper than for aluminum pots.

Directions: Which statement or combination of statements best describes the ,

(a)

(b)
(c)
(d)

(e)

(£)

results of this experiment?

&  eirole the letter of the best answer. _ e
sStatement 3 and.statemént 4 together. ) . j'
Statement 1 only. - S o K o '
Statement 3 only.’ o - ‘ o ~~ o

Statement 4 only.

Statement 1 ané

Statementé :-2 ;s 3

e
.
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-9. Ramp (b) - time

-

George did an experiment to determine the effect of ramp height and marble
mass on e length of time a marble would roll. He used marbles with masses

4 of 1 g, 2\g'and 3 g. He rolled them down a ramp 10 cm ‘high and recorded the’
length of jtime the marble rolled. He then repeated this procedure from a ramp
20 cm hi and then 30 cm high. He was careful to do everything the same each
time he started a marble down &he ramp.’

ol ~

"He got, these results: . . . -

Length of Time Marbide Rolled (in’ seconds) 7

Height of Rgmp 1 g marble 2 g marble 3 g marble.
10cem ‘.o - 2.4 4.6 6.8

" 20 cm, 3.9 5.1 8.3 o )
30 cm 5.4 6® - ' 9.8 g -

Here are some statements about the results of this experiment.

»

‘ 1. As the time the marble rolled increased, the mass of the marble decreased. .

, . * - <
. 2. The length of time the mérble rolled was determined by both the mass of -
. the marble and the height of the ramp.

3. As the.height of the.ramp was increased, the length of time the marble
. rolled also increased. » ’ '

o « D)
4. As the mass of the marble increased the length of time the marble rolled
increased.

1

-,

° ~ . . - .

Directions: Which statement or. combination of statements best describes the.
results of the experiment? A

. -« -

€ircle the letter of the best answer.‘

o

. < " -
- (a) Statement 1 and statement 3 togethet. . .

(b) Statement 3 only. T,

>

$ , C
(c) . Statement 3 and statemant 4 together.

71
.

. (d) Statements 2, 3 and 4 tOgethema

- (e) Statement 1 only.

(f) Statement 4 only.- . _ 7 . o ‘
¢ , . . .
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10.. Growth of Plants - soil and water . .
A class is studying the, effect of the fype of soil and the amount of water on
thd growth of radish seedlings. They planted radish seeds in three pots
containing sand and three similar pots containing garden soil. To one pot of
sand and one pot of garden.soil .0l L of water was added -daily. To one pot
of sand and one pot of garden soil .03 L of water was a ded daily. The
remaining pot of sand and pot of garden soil received . L of water daily.
They were careful to keep everything else the same for each™ of the seedlings.
After 3 weeks they measured the height of the. seedlings.
4 . y . -
Here are the results. .
3 . - Height of Seedlings After 3 Weeks
Amount of Water _ ‘ " ’
Given Daiiy Sand Garden Soil !
.01 L 4:0 cm 6.0 cm -
.03 L 6.0 cm 10.0 cm N l
.O§ L . v 8.0 cm 12.0.cm _
Here are some statements about the results of the experiment. ' ..

The amount of water giveh daily together with the type of soil determines

the growth of the seedlings. —_—-

i L

The height of the seedlings increases as the amount of water increases.

The plants grow taller in garden soil than.in.sand.

<

The type-of soil is determined by bofh the amount of water added daily and

the height of the seedlings after 3 weeks. -
, Rl

results of this experiment?

Directions: . Whié; statement or combination of statements best describes the

"Circle the letter of the best answer.’ i .-

,.Séatemen;s 1, 2 and 3 £ogether.
Statemenﬁ-zuand statement 3 together.
Statement 4 only. s -.f
Statement 3 only. "\

Statement 2 and statement.4 together.

Statement 2 only.

LY

8
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1. Pendulum ' . ~ -
- C @ - ’ . o
" Johnny did some experlments to find out what’makes pendulums go fgster and
slower. He tied some string of different lengths to a nail on the edge of a
table. He attached different weights to the strings. He also tried some :
other things but only the length of the arm (the weighted -string) affected the
perlod (the length of tlme taken td make one complete swing) of the pendulum. - .
Y
3 He got the following information about arm lengths and periods.
. - S
- . 4
Length of the weighted arm : - .
(his strings with weights - — .
- attached) Period of .the Pendulum 5
10 cm ) .5 seconas . . : . f
e 15 cm .75 seconds . i
' 20 cm . o 1.00 seconds’ |

* He concluded tha£ as the length of the arm was increased the period of -the
pendulum also increased. .

- pirdctions: From what he had learned, Johnny mlght say the following things.

Cirxcle the letter of the words that make each statgment trye. ) ,

éi. If I did the experiment over adain u51ng the same lengths of welghted
strings I would find the 15 cm arm has a perlod oﬁ , .

" (a) approx1mate1y .5 seconds ; : .

(b) approx1mately .75 secands

. (c) approx1mately 1.00 seconds . . ':

(d) approxxmately 2. .00 seconds

(e) approxxmately 1.50 seconds -~ I .

2. No matter how long the period itiil? is, tﬁe second hand of a grandfather

. clock moves once each time the Jpendulum swings and the minute hand jmoves
ahead one minute for every 60 swings. If my clock is taking 90 seconds to
move ahead ohe minute, I would:’ ’ -

k(a) make the pendulum Fwice as long as it is now .
:a%(b) make the pendulum 1% times its present length ”
" . (c) leave the pendulym the same length as it is now
(d) make the péndulum 2/3 gé long as it is now . .'\\ , ’
(e)‘make the pendulum 1/2 as long—ag“it is now.

v




’ * . ? '
3. Grandfather clocks use a pendulum to keep time. If I had a grandfather
clock that had a- 40 cm pendulum it would have a period of: Ll
‘ (a) 1.0 seconds ) .
. (b) 2.0 seconds | l . )
{c) 3.0 seconds : : ‘
. (@) 4.0 seconds : ., .
(e) 5.0 seconds" .
4. 1f f tried an experiment with a 12.5 cm weighted string the period would
be: . . )
(a) .5 seconds : s ’
.W\' Al . R
(b) .625 seconds v, .
(c) .75 seconds ’ . v ‘
(d) .875 seconds |
(e) 1.0 seconds: .
X i -~ .  J o
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2. Coasting Dié%ince ™~

¢ \ * )
Jim wondered if a,person'é mass has anything to do with how far he can coast

on a bicycle. He asked his friends Joe, E4 and Dave, who all had the same
kind of bicycles, to ride down a hill from a still start. Jim measured how

- far each travelled before needing to pedal to keep the bike balanced.

2 . b - . ,‘

fow

———

Here are the results:

. AY

. .
Rider's Name His Mass ° Distance Travelled

\ . -
Joe 20 kg 200 m ’ '
EQ 30 kg 300 m i
Dave 400 m

40 kg
: : : N S
He conc}uded'fhat the distance travelled increased with the mass of the rider.

. R ' ¢ .
Directions: From what he had learned, here are some things Jim might say.

L]

g €ircle the letter of the words that: make each statement true.

1. If I did the experiment over again using the same boys riding the same , "
bikes, I would find that Ed would travel: T,

»

(a) approximately 150 m
(b) approximately 250 m ] i
(c) approximately 300 m

(d) approximately 325 m py

(e) approximately 225 m ‘ ’ .
ﬂ \

2. We can say that for each of the boys the distance the bike travel%iis: M

(a) twice as many meters ad*theré are kilograms in his ma£§§

(b) half as many meters as there are kilograms in his mass °

(c) three times as many meters as there are kilograms in his mass

(d) ten times as many meters as théte are kilograms in his mass

h} -

(e) one tenth as many meters as there are kilograms in his mass

Fl

k

h




«

if my dad, who has a mass of 75 kg, rode down the hill on one of the same
bikes, I would find the distance travelled to be:

> -

(a) 750 m
(b) 7 500 m ’ : . 4
(c) 75 m .

(@) 175 m

(e) 675 m ) ’ .

;
1f my friend Bob, who has a mass of 5 kg more than Ed, tries the same
experiment, the distance travelled would be: . -

(a) 325 m . | o '
(b) 375 m ' '
(e) 275 m

(@ 340 m _

(e) 350 m
. A}

240
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3. Conduction of Heat

-l
.

Roger did an experiment to find out in which kind of pots water will boil
fastest. He found four flat bottom pots of the same size - two aluminum *°
and 2 copper. One aluminum pot and one copper pot had a bottom thickness

of 1 mm. The other aluminum pot and copper pot had a bottom thickness of

2 mm. Roger heated the same amounts of water, which were all the same
temperature to begin with, and found the time required” to heat each amount of
water to '100°C.—~ ’

-

Here are the notes that Roger kept about his experiment.

’ Thickness of 7 Time Needed
Métal Pot Bottom to Reach 100°C ,
A}uminum 1 mm 6 min 5 s ’ !
Aluminum 2 mm ' 8 min 6 s ~
Coppex 1 mm ) 5min 2 s
Copper 2 mm * 7 min 6 s '

[N

He concluded that copper is a better conductor of heat than aluminum. He also
concluded that the thicker the .metal the more time i% ggquired to t the .
» liquid. ’

Directions: From what he had learned, here are some things Roger might sa§.
Circle the letter of the words that make each- statement true.

1. If I repeated the experiment with a copper pot with a 3 mm thick bottom,
' the time required to reach 100°C would probably be: *°
(a) approximately 20 min 30 s -
It
(b) approximately 7 min 30 s N
(c) approximately 7 min ‘

{d) - approximately 10 min 15 s

. 4 . »

(e) approximately 9 min 10 s. g

2. .If there was twice as much water in the 1 mm copbef pot as in the others, .
water will réach boiling point (100°C) in the least time in:

N\

{a) an aluminum pot with a 2 mm bottom

(b) a copper pot with a'l mm boﬁxom

-

b (c) an aluminum pot with a 1 mm bbttom

(@) a copper pot with a 2 mm‘bot&om
‘ (e) a copper pot with a 3 mm bottom. . -

W
% ’ Fi
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‘I can assume that a copper pot with a bottom thickness of 1.5 mm would

take:
.l s .
(a) approximately 6 minutes to boil the same amount of water. . (\l )
(b) approximatel§ 5 minutes to boil the same amount of water ) .
" .(c) approximately 7 minutes to boil the game amount of water ‘
(@) approximately 8 minutes to boi% the same amouﬁs of water ‘
.(e) approximately 4 minutes to boil tﬁe same amount of water

"If I had an aluminum pot with a bottom thickness of

to boil twice as much water would probably be:

@
(b)
(c)
(a)

(e)

&

-

approximately 10 min
approximately' 19 min -~
approximately 2 min - °  °

approximately 26 mlp .

approx1mately 20 min., -

N

v

3
.

3 mm, the time needed

PR
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4. Thermal Expansion

v

some students noticed that water expands (fills more space) whén heated. They
wondered if the amount of expansion is different for different 'liquids and if
such differences are affected by the temperature to which the-liquids are
heated. The students put different liquids, using the samepambunt of each,

in .thin graduated cylindetrs. Then they heated water in a pan to a measured
temperature .and placed the tubes upright in the pan of watef ‘for 5 minutes.

The different liquids used in the experiment were water, vinegar, and.a sugar
solution (pepsi-cola). They. heated the water in the pan first to 30°C, testlng
the 3 different liquids at that temperature. The experiment’'was repeated
putting the 3 different liquids in the pan of water heated to, 90°C. -

Here are the results: ) . . . .
Temperature of Increase . . 2 o

Liquid Water in Pan in Volume ’ T ’

Water ~ 30°C 4.2 mL L

Water 90°C . 5.5 @b '

Vinegar ’ 30°C 5.8 mL . _

Vinegar . 90°C 7.5 mL

Pepsi-cola 30°C " og.omL -

Pepsi-cola 90°C 11.4 mL

e | .
The students concluded that the amount of expansion of a liquid depended on
the temperature to which it was heated as well as the type of liquid it was.

oo Intermediate A3
a3 \

}

N Y
Directiofis: From what they had learned, the students who had done the
. experlment now said the following things. - . :
¢ ’ .
Circle the letter of the words that make each statement true.
&

1. If we repeated the experiment’ using a-new sample .of vinegar of the same
. amount, placing it in.the same graduated cylinder in a pot of 90°C water
for 5 minutes, the.increase in v?lume of the vinegar would probably be:

-

’

‘(a) approximately 6.5 mL
(b) approximately 8,3, mL ‘ \ . )

A
« (d) approximately 7.4 mL
_(e) approximately 7.8 mL"

= -

2. *If the amount of pepsi-cola we tested is about the same as there is in a
»bottle of 'pepsi, the company should leave at least:

fa) 8 mL S
) 10mL o - ' .
(c) 12 mL . - ) )
(@) 14 mL - L C
(e) 16 mL ' . . . . .

° 4 N

of space in the bOttle to allow fqr expansion if the bottle is left o tdoors

on a hot day. 2 ;
.o ,-{ . 443‘ . ~ ) .

<

. (c) approximately 6.9 mL * / T ’ . ' -




-(c) approximately 5.0 mL : -

.(e)?apéioximatelyﬂ4.2 nL

Vegetables cooked in water are sealed in the can at b0111ng temperatures.
If a.can of peas contains about the same amoupt ‘of water as we used in our

4

experiment, after cooling the volume would "be reduced by v

.

(a) approximately 5.7 mL

(b) approximately 5.5 mL .

(@) approximately 4.5 mL

If the same amount of pepsi-cola was placed in a graduated cylinder and
heated in a pot of watler at §0°C for 5 minutes, the increase in volume
would be approximately: . * .

<
-

(a) :10.2 mL ) .

(b) 9:0 mL a
(c) 11.0 mI "
(d) 8.0 mL BRI \ .

-

“(e) 12.0 mL

.. ' . ' ~

ot

\, B
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5. ‘Ramp o
12
. : —

Mary built a ramp 10 cm high and rolled a marble down.it to see hew far it

- would travel across the floor. She raised-the ramp to 20 cm, and then to 30 cm
and rolled the marble again each time. She.was careful to do everything the - |
~* same each time she started the marble down the ramp. R |
ﬂere‘aregthe results: ’ ; i . e 3
‘ ‘ ; ' |
v B . Height . Distance- . ] N . .
. Roll ° of Ramp Marble Travelled ;
F1 ok T 60cm’ ’ _ ‘
.2 20 cm - 120 em . - ‘
o 3 30 em 180 cm . ‘e -

. . ’
] . ’ .
s b4 S

She concluded that the dlstance her marble travelled 1ncreased w1th the height
of the ramp h . . . . -

- .
7

Direqflons: From what she had learned, here are some thinés Mary said.

[

‘Circle thé letter of the words that make each sEatement‘true,
1. If I did the experlment over agaln using the same marble and a ramp height
‘af 20 cm, the marble would travel : . )

- ”

%2

(a) approximately 10 cm y

(b) exactly 120 cm . -

{c) exactly‘3d‘cm«» , ) et

(d)'approximateiy 240 cm . . &

{e) approximately 120_cm
e A o~ ' X N
2. No matter how far the marble did travel, it is safe to say that if the
. © « ramp helght is doubled or trlpled then the distance the marble w1ll travel -

- " is' - ;’ N . “ ) o
.(a) five times the ramg‘height . ) I

+ . Ny

(b) half the ramp height

. . +c) increaseddby 20 cm - . . ' .
(@) doubled of‘¢r 1ed
(e) ten times the ramp height -

3. If1 ‘raise the ramg\helght to-50 cm, then the marble will travel:

-
-

, (@) approximétel§ 300 cm . C
(b) approximately 290 cm : '

o~ . ’

I (c) apéroximétely 240 cm '
(@) approximately 50 cm )

approximately 500 cm



- a

4., 1f 1 did the experiment with a ramp height of 25 cm, I would £find that the
marble would “travel:, ’

.

(a) épproximatej.y 120

w () approximately 150
{c) approximately 250
(d) ‘approximately 105

(e) approximately.75 cm

P
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.
- °

\

‘Answer Sheet .

. ~
4
" A B c . ! :
1. Pendulum . L2 - 2 or 3 2 3or4
2. Coasting Distance .4 » é . lor 2 -3 b ‘
. ” ’ - T ¢ ) -
3. Heat Conduction lor 2 4 1l 3
. . ’ k “‘\\\\j
4. Thermal Expansion ' lor 2 1 1l or 2 4 (evaporation ,
. - ‘ should also
Ri ) i occur imn that
’ time) | |
5. Ramp - N lor 2 2o0r 3 2 o0or 3 3

Note: Students must provige a reasonable rating for all 4 questions to score
correct on the item. - - s : “

= toae - . %

[ 24
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Generalizing/Predicting

.

. 1. Pendulum

-

kS

Intermediate

. o4 . .
Johnny knows grandfather clocks make*hse of a pendulum to keep time. Some

clocks keep the right time and some xun fast, others_ slow.
experiments to find out what makes pendulums go faster and slower.
some string of different lengths to a nail on_the edge of a table.
attached different, weights to the strings.
but only the length of the arm (the weighted string) affected the period (the
length of timeé taken to make one complete swipg) of the pendulum.

Johnny did some h
He tied

. Hei /

He a§so tried some other things

ty

He got the folldwing information about érm lengths and periods.

Lenjtﬁ of the weighted amm

(his string with weights

I3

,
'

s . :
i B 4

B4

$248

attached) : Period of Pendulum ¢
.10 cm ' .5 seconds %ﬂé
15 cm .75‘seconds “ ' \
20 cm . 1.00 seconds ' -

He concluded that as the length of the arm was increased the period of the
pendulum also increased. . . . . .

-3

Johnny now says some things'aboﬁt other pé;dulums. Use this scale to show
for each of the statementsf below how true you think. it is:

. e

-

2
3
4

1

P

1

almost®certainly true
probably true ¥
may or may not be true

not likely to be true *

If I used a weighted string 12.5 &m long the period would be .625

(a)
seconds,

(b)

I (c)s

(@)

L4 s @( )
The period of a string 5 m long;Wou?d be about 25 seconds.

have a period

a

. ®
A grandfather eclock with a penddlum 20 cm long would
of 1 second. .o : . . )

o
@

-~

& grandfather, clock.,with-a 20-cm pendylum sitting on a table that is |

4

not level would havega period of 1 second.

'

- -
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* 2., Coasting Distance

»

Jim wondered if a person's mass has anything to do with how far he can coast
on a Bicyclq. He asked his friends Joe, Ed and Dave, who all had the same
kind of bicycles,~to ride down a hill from a still start. Jim measured how
far each travelled beéYore needing to pedal to keep the bike balanced.

. A

Here are the results:

Ridef's Name His Mass ' Distance Trawvelled
* 20 kg 200 m
©

-

Ed 30 kg . 7 300m

Dave . ° " 40 kg 400 m

He concluded that the distance travelled increased with the mass of the rider.
- r

Jim now says some things about other situations involving coasting down hill.

249

Use this, scale to show for each of the statements below how true you think it is:

I

= almost certainly true

= may or may not be true

= not likely to be true

’

1
2 = probably true
3
4

In a soap-box derby race held on Saturday, Jim notices that his big‘
friend is in the same race as, his smaller and younger brother. They .
are both riding in identical soap-box cars. Jim states' that his brothe
will win. . . : )
K fully loaded dump truck which is twice the mass of an[empty.dhmp
"truck wille coast twice as far. . .
\ < -
_Jim's mother, who has a mass of 35 kg, coasted down the same hill of
Jim's experiment. She would travel less distance than Dave travelled.

Jim's father, who has a mass of 75 kg, decided to coast down the hill.
The experiment was done with 3-speed bikes with big tires. He used a
10-speed bike with narrow tirds. From the top of the hill ‘to ‘the inter-
section and stop sign is 600 m. He will have to apply the brakes in
order to stop at the intersection. ’

\

.
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3. Conduction of Heat
Roger did an experiment to find out in which kind of pots water will boil
fastest. He found four flat bottom pots of the same size - two aluminum
and 2 copper. One aluminum pot and one copper pot have a bottom thickness
of 1 mm. The other aluminum pot and copper pot have a bottom thickness of
2 mm. Roger heated the same amounts of water, which were gil the same
temperature to begin with, and found the time required to heat each amount of
water to 100°C. ' “ "
Here are the notes that Roger kept about his experiment. \
k ( Thickness . Time Needed
Metal Pot “ of Bottom . to Reach 100°C
Aluminum 1 mm 6 min 5 s
. Aluminum 2 mm 8 min 6 s
Copper 1 mm Smin 2 s ’ ‘ ‘ : .
Copper 2 mm 7 min 6 s
ﬁe conclﬁded‘éhat copper is a better conductor of heat than aluminum. He also L,
-» -concluded that the thicker the metal the more time is required to heat the . .
liquid.

A

Roger now says some things about other situations where heat is conducted through
metal. Use this scale to show for each of the statements below how true you
. . ™

think it is: i .

=-almost certainly true
2

1
- 2= probabl§ true v ,
v .
3 = may or may not be true
4 = not likely to be txue . . .

3

. . \ :
(a) Food would cook faster in a copper frying pqh than an aluminum frying

.pan of the same thickness. N

(b) If I put a penny and a dime on the rqéd on a hot sunny'hay, the ground &
under the penny would get hot faster than it would under the dime.

(c) To conserve energy (electricity) I should cook with thin copper pots , .-
or pans. . S '

h 7

(@) Water will reach the boiling point faster in a copper pot with a*5 cm ;
thick bottom than in an aluminum pot with a 5 cm bottom. ' .
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4. Thermal Expansion ) 4

Some, students noticed that water expands (fills more space) When heated. They
wondered if the amount of expansion is different for different liguids and if
such differences are affected by the.temperature to which the liquid% are
heated. The studénts put different liquids, using the same amount of each,

in thin graduated cylinders. Then they heated water in a pan to a'measured
temperature and placed the tubes upright in the pan of water for 5 minutes.

The different liquids used in the experiment were water, vinegar and a sugar
solutiomr (pepsi-cola). They heated the water in the pan first to 30°c, testing
the 3 different liquids at that temperature. The experiment was.repeated
putting the 3 different liéuids in the pan of water heated to 90°C.

. Here are the results: -
| P
Temperature of Increase ’
Liquid - - Water in Pan in Volume
Water 30°%c . 4.2 mL ]
Water . 90°c . «. 5.5 mL ‘ '
Vinegar - 30°C 5.8 mL )
. Vinegar 90°c . . .5 mL .
! * 9 . : Q‘\ - y “
. .
Pepsi-cola 30° - 8.9 mL -
Pepsi-cola 90°C -’ . 11.4 mL: -

7

They concluded that as the temperature of the liquid increased, the bolume of

each liquid increased. . . ' .
. s

»

They now say‘some tﬁings about other situations where liquids are heated... Use ’
this scale to show for each statement how true you think it is: ' ’

+ - v

. . 1 = almost certainly trﬁg '
= v 2 = probably true ! ' ’
3 = may or may not be true ‘\ ‘ b ) .
s . - N . c. 4= not- likely tB.be true i S .
N 0 . « . y

(a) The increage in the volume of pepsi~-cola will be approximately twice th
° increase in volume of a similar amount of water when they are both heated ° ~
to the same temperature, ot ) ' .
(b) If the same volumes of vinegar and pepsi~cola are heaéed to the.same -
~ temperature, the pepsi-cola will occupy more space.

>

" (¢) If two identical capped bottles, one completely filled with water and
ne coﬁg&etely filled with pepsi-cola, are placed in the sun, the cap
should pop off the bottle of pepsi-cola first. - R

(@) Suppose we fill a pail brimful with water and place it in the sun on a
hot day_ﬁhat's about 30°C.—.The pail—has no lid. We know it holds exactly
10 times the amount of cool water that we placed in thé cylinder in our’
experiment. We leave it there for an hour or two to let the water heat,
then put it somewhere where ft—can grow cool again. We should find 42 mL
Q of water have overflowed because of expansion and the quantity %n‘the pail
IERJ!:‘ - is reduced by very close to that amount. ‘

.
T : . 25 4 . .
]

r
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5. Ramp : h : SR

-

Mary built a ramp 10 cm high and rolled a marble down it to see how far it

would travel across the floor. She raised the ramp to 20 cm,'and then to 30 cm

and rolled the marble again each time. She was careful to do everything tie
same each time she started the marble down the ramp.

.

3

Here are the results: . - ’
r ) ’ ’ K
: Height Distance
Roll of Ramp - Marble Travelled »
$1 10 cm .60 cm ‘ " ,
2" 20 cm . 120 cm
3 30 cm 180 cm

.
(3

She concluded that the distance her marbl ‘travelled ipcreased with the heigﬁt
of the ramp.: .
. ) )

- Mary now said some things about other ramps. ‘Usé this scale to show for each ~
of the statements below how true you think it is. ’ :

<
.
- Al

= almost certainly, true
= probably true e -~

= may or may nét be true . . _—

A N

= not likely to be true

.

(a) There are’2 roller ramps at fhe~Dominion Store. One is flat and one
is raised. The cartons of groceries will travel farther on the raised

ramp than the flat ramp.

(b) Suppogfe I:had a ramp large enough for my ten-pin bowling ball and rolled
the vhll down it. If I make the ramp twice as high, the ball will roll

. e} If the emergency brake fails on a car parked at the top of a fairly steep
hill, . it will travel much further than if the samej thing- had happened at

- twice-as far. .- i _ .

the: top of a small pill. - >

. - & . ’ '
(@) I can travel much farther .after reaching the bottom of a steep ski hill
than one with a gentle slope even if the snow conditions are better on

the smaller hill.

.. N 8
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