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APPENDICES

APPENDIX A

PIAGET'S SUMMARY

Piaget's summary of research from his book "A child's conception of motion
and speed" (1946).

Chapter 12 The operations constituting Movement and speed

The results of the foregoinz studies show that instead of being immediately
apprehended, movement and speed give rise to a long elaboration of responses at first
sensori-motor, then intuitive and finally operational. These operations themselves
commence with a system of quaitative 'groupments’ before resulting in (extensive
and above all metrical) quantitative groups. The concern of these conclusions is to
give a total view of this developnment (setting aside purely perceptual questions), and
to correlate this with the other closely related evolution studied in a complimentary
work: that of the conception of tinie.

Analysing quite genetically, with no theoretical presuppositions, how the
conceptions of movement and spe:d are elaborated, we were in fact led to distinguish
six great operational systems, opzrating even more closely together, of which four
depend upon qualitative logic, i.c. present a structure analogous to that of relations
and classes, but applied to incTralogical or internal transformations within the
construction of the object. These are:

1. Operations of 'placement’ which engender the ideas of succession in space
or of order and which thus constitute a first type of qualitative grouping,
necessary for the constuction of the idea of displacement.
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2. Operations of 'displacement’ (or change of position) which from the
qualitative point of v ew, form one single grouping with the foregoing
(although mathematicelly the group of displacements appears to be much
more restricted than topological groups), but may however be distinguished
from this as follows: n placement it is the subject who moves in order to
place the objects in order, while in displacements it is actually the objects
which change their pos ition.

3. Operations of 'co-displacement’, i.e. correspondence between placements
or displacements, ope-ations which simultaneously engender the ideas of
succession in time, cr duration and of absolute speed (i.e. relative to
stationary system or placement).

4. Operations of ‘relative displacement and co-displacement’ permitting
composition of correlative movements and their speeds.

5. Operations which are ‘extensive’ i.e. mathematical and no longer
qualitative, but still not metrical, which permit construction of relations of
ratios, or proportions hetween times taken and lengths travelled.

6. Finally, metrical operations permitting measurement (through the
construction of repeatible units) of these distances and durations, hence of

the paths traversed anc. the speeds.
(pp. 279 - 280)
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APPENDIX B

HIERARCHIES FOR SPEED

Hierarchies as discussed by Trowbridge (1979)

In talking about hierarchies, Trowbridge referred to Bloom (1956) and Gagne
(1977) for contrast. Bloom's hierarchy is based on what teachers would expect the

outcomes of students should be afier a course of instruction.

A hierarchy following Gagre's ideas for speed in a science curriculum is given
later (Science -- A Process Approach (AAA 1968, p. 12, in Trowbridge 1979, p.
237).

Hierarchies as Developed by Trowbridge (1979)

A hierarchy of understanding of the elementary concepts of space and time is
summarised as (pp. 241-243):

Level |
1. Ability to use spatial and temporal ordering relations.
2. Nondiscrimination betvseen distance and spatial order.
3. Nondiscrimination betvveen duration and temporal order of succession.

Level II

1. Discrimination between distance and spatial order of endpoints.

2. Discrimination between position and displacement; Clock reading and time
interval.

3. Discrimination between displacement, distance travelled, and distance
between endpoints.

4. Difficulty with the in'erpretartion of negative values of s and t, and the
interpretation of the sign as 6s.

Level III
1. Discrimination betwecn displacement, distance traveled, and distance
between endpoints.
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3.

Appendix B

Ability to interpret s, s, t, 6t for arbitrary values of positions and clock
readings.
Ability to interpret the sign of s and t, and the sign of s.

Hierarchy for velocity

Level 1

1.
2.

Level 11

1.

Level 111

1.
2.

Level IV

1.

Nondiscrimination bet\veen speed and spatial order of endpoints.
Nondiscrimination between speed and temporal order of arrival times.

Ability to compare simultaneous uniform motions according to the
phenomenon of overtaking.

Ability to compare uniform speeds when either distance or times are equal,
and motions are pa-tly simultaneous.

Inability to compare successive uniform speeds or reason with ratios of
distance and elapsed time.

Ability to compare specds using the ratio distance traveled/elapsed time.

Nondiscrimination between instantaneous velocity and position in situations
of non-uniform mction.

Nondiscrimination betwveen instantaneous velocity and average velocity in
situations of non-u1iform motion.

. Nondiscrimination between instantaneous velocity and change in velocity in

situations of non-uiform motion.

Discrimination between instantaneous velocity and position.

2. Discrimination between instantaneous velocity and average velocity.
3.
4. Ability to interpret the sign of v and the sign of dv.

Discrimination between instantaneous velocity and change in velocity.

requires an ability to imagine motion at an instant.
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Levels III and IV include and extend Piaget's description of formal reasoning.

A hierarchy following Gagne's 'deas for speed

time

Applying a rule that the
speed vith which an object
changes
distance moved per unit of

position is the

Distinguish between

the speed with
which an object
changes position

and the distance it
moves

Distinguish between
the speed with which
an object changes
position and the time
required for its
arrival at a given
point

Demonstrating a
test for deciding
whether an object
has changed
position.

I

Describing the
comparative rate
of change of
position of two
objects in
relativs terms.

Identifying
motion of various
objects as fast
or slow.
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APPENDIX C

A 1989 MODE _ OF THE SOLO TAXONOMY

R
Alternative
l -theories
| -Disciplines-
| . . .
L| - Symbcl . (EA) -, U >M
1 )
21 E| systems . R
Aj T
/ R| :
N| -Values {EA) - U >M
T - p
16ﬁ N| -Asthetics R
G| Motor . \
| skills 1
/ c - (EA) U——>M
b . /Z
64 ¢ R _
Lj
; o
/o (EA) - U—>M
|
1.5F | R / ——m
I T- l
| |
IU >M l
L- i L i ] i
Sensori Tkonic Concrete Formal-1 Formal-2
Age Motor Symbolic

MODE

U = Uni-structural
M = Multi-structural
R = Relational
(EA)= Extended Abstract

Figure A.1 Modes, Learning Cycle (SOLO Level) (Adapted from Biggs and Collis
1989, p. 160)
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APPENDIX D

THE SPEED QUESTIONS

Note: The questions that were used in the speed test are provided in the insert
in the back cover as a convenience to the reader.

PART A: SINGLE FOCUS SPEED QUESTIONS

Numerical Questions

N1.

If a car has a speed of 60 km/h, how far will it go in three hours?
N2.

A car that travels 100 km in a time of 5 hrs, what was its speed?
N3.

A boy on a pushbike rides at a speed of 20 km/hr, how many hours will it
take him to ride 10km?

Variation Questions

V1.

A car goes on two journe/s at the same speed. The second journey was twice
as far as the first. Hcw much more time would the second journey take?

V2.
The Smith family goes t> town slowly in their old car. Their neighbor Mr.
Jones drives his new car the same distance to town but at twice the speed.
How much more time will it take Mr. Jones to get to town?
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V3.
Lesley goes for a five minute ride. She can usually get around the block in
five minutes. Today she races with a friend and goes twice as fast as
normal. At this speed how many times will she get around the block in 5
minutes

V4.
A train travels at constan: speed from station A to station B. At this same
speed it takes 3 times as long to get from station B to station C. How
many times bigger must this distance BC be?

V5S.
Jimmy walks the same disiance every morning. On Monday it takes him 10
mins for his walk. On Tuesday he had a sore leg and it took him 20 mins.
How many times fastei/slower was his speed on Tuesday?

V6.
Mary and Matt hired a Co-Kart for 10 mins. Matt was able to do the full
circuit in his 10 mins Mary was able to do 3 circuits in her 10 mins.
How many times fastei' did Mary go than Matt?

PART B: DUAL FOCUS CLOSED SPEED COMPARISONS
Each problem below shows :wo identical carts A & B.

The picture on the left shows where they start from and the picture on the right
shows where they end. The time for A is shown above A and the time for B is shown
below B.

You must decide EITHER which cart is going the GREATER SPEED
OR if they are going the SAME SPEED.
Then explain your choice of answer.

Bl.
2 secs
— ]
X| Llo--0—A Llo--o—A
SN NN NN N NN NN RN
T T T J 1 1
0 1 2 3 4 5 6
— —
X| lo--o—IB Lo--0—B
LLLLLLL LI Ll b L L L LI
0 1 2 3 4 5 6
2 secs

Answer: A B same speed

360



Appendix D

B2.
2 secs
1 1
X|to--0o-n Lo--o—-Aa
RN N NN SRR NS NN RN R RN N R RSN NN
0 1 2 3 4 5 6
 —
X Lo--o0-B Lo--0-B
N NN NN NN RN NN AN NN EEEE
¢ 1 2 3 4 5 6
2 secs
Answer: A B same speed
B3.
2 secs
X [O‘—OjA er——O:].A
N N N NN NN NN RN NN NN NENEEE
0 1 2 3 4 5 6
—— 1
lo--oB Lo--o—IB
LLLL LG L L L L L Ll
0 1 2 3 4 5 6
5 secs

Answer: A B same speec

B4.
i secs
1 r— 1
lo--o0-a Lo--o0—A
NN RN NN AR NS NE AN NN NE NN
1 T f T ! i
0 1 2 3 4 5 6
Lo--o—IB lo--o—IB
LU L L L L
0 1 2 3 4 5 6
4 secs

Answer: A B same speed
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secs

[;—~o A

- A
Ittty o gy rerere vyt bty ert il
] | T I I I
0 1 2 3 4 5 6
1 1
LO__O_]B LO‘*O‘—JB
lIIIIl%lllIllIII}llllllll %IIILJJJII{IIIIIJJIIIIIIIIIIII}IIIIIII[I
0 1 2 3 4 5 6
3 secs
Answer: A B same speec
B6.
3 secs
Lo--o— A Lo--o—Aa
IIIIII{IIlllllll%llllllll =1|IIIIIll:IIIllllll}lllllllllllllllllll
0 1 2 3 4 5 6
 E—  E—
Llo--o0—IB Lo--o0—B
lIIlIl}IIllIIIII}lI[lI|II Illll(IIIlIlIIIIIlII}IIIIIIIII}IIIIIIIII
0 1 2 3 4 5 6
3 secs
Answer: A B same speed
B7.
5 secs
—
lo--o—A Lo--o—na
L b P et ety rerererpegeyrrerer it rer ettt riiil
T T T T | I
0 1 2 3 4 5 6
l:——ojB o--0—B
Illlll}llllllllI%lllllIlll{lllllIIlI}llIlLLlll}llIIIIIlI{lllllIlIl
0 1 2 3 4 5 6
3 secs
Answer: A B same speei|
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B8.
5 secs
[o'—o—]A I:o-—o::IA
N NN AN RN RN BN R NN RN AR NS R N
0 1 2 3 4 5 6
] 1
lo--o—B lo--0—B
TN NN NN NN AN NN NN RN AN NN
1 T T T 1
0 1 2 3 4 5 6
3 secs
Answer: A B same speed
B9.
5 secs
]
lo--o—n lo--0o—A
N N N NN R NN N SN NN NN NN RN RS NN NENNEEEE
0 1 2 3 4 5 6
[o—~o:]B l:o——o:]B
_LLI_J_LI_*__LJ_I_I_]_l_Ll_L+J_|_l_LlJ_LLJ1LJlllJIII_1+IIIlIIllI%lIIllIlll%lllllllll
0 1 2 3 4 5 6
3 secs
Answer: A B same speed
Blo‘
4 secs
0--0— A O--0— A
RN AN RSN NN R AR NN RN
I T I I ¥ L
0 1 2 3 4 5 6
| — 1
lo--o—IB lo--o0—B
ULl L L L NS NN NN NN RE SR NN
0 1 2 3 4 5 6
3 secs
Answer: A B same speec!

363



Appendix D

PART C: DUAL FOCUS OPEN QUESTIONS

Find the missing variable

In the following questions the first diagram gives all the information but the
second diagram has things cheénged (in bold print) and one bit missing. By
comparing diagrams, or otherwise, find the missing information required. (Note: the

speed of the trolley is on the speedo on the trolley)

This trolley has r2—
a speed of 2 units poer second. lo--o—Aa
Cl1.
2 secs
T
[ r2—
Lo--o-n lo--o—in
ittt ey prr ey erer e rre Pt
T T T T T I
0 1 2 3 4 5 6
r2— WHERE IS THE TROLLEY
lo--0—B WHLRE IS THE TROLLEY
Pt d v prrg e i ey ier ey per e eirerrprre ity rgial
T T ¥ T T i
¢] 1 2 3 4 5 )
1 sec

The time is halved, Find the listance?

C2.
2 secs
(- 2
o--o—'A 0--0—A
lllIlI{lllllllIl}lIllllll}IILI_I!III{I|l|l||l|=|||lIllll!lllllllll
0 1 2 3 4 5 6
r?=— r?
Llo--o—IB lo--o—B
Llllll}lilllllll_l[llllllll\%llLJ_llIll{llllJllll{l]llIIIII%IIIIIIIII
0 1 2 3 4 5 6
. . . 1 sec
The time is halved. Find the speed?
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C3.
2 secs
[2— [2
O--0 A O--0 A
_L_I_U._l_l_i._L.I_l_l_l_L_L.I_L.*_I_I_LI_L_LI._I_LillLIlLllLITJ¢IlIIIII%llllIIlll{IIlIIlIlI
0 1 2 3 4 5 6
rd—— WHERE IS THE TROLLEY
Llo--o—B WHERE IS THE TROLLEY
.LLLl_I_L.'_LLJ_I_l_I_l_LL.'_J_LlJ_l_LL.l_L{IILIILIILIrlJIJ_LIlll}lllllllllJ{llJlLJllJ
0 1 2 3 4 5 6
. ) ) 2 sec
The speed is doubled. Find thz distance?
C4.
1 secs
. [3
O-~-0— A 0--0— A
Vb ey ey ey by ey by ey pr vy ey ey by iy
T L ¥ T I T
0 1 2 3 4 5 6
1
r3— r3—
log--0IB lo--o-
(LU L L L L L L LT
0 1 2 3 4 5 6
. i L . ? secC
The distance is doubled. Find the time?
Cs.
1 secs
r3— r3
Lo--o-a Lo--o~A

_UJJLL+LLLLUJJJ+JLLLLLLL4JJJJJJJJA+LLLLLLLLLFUJJJJJJJ+LLLLLLLLL
0 1 2 3 4 5 6

re—m ré——
lo--o—B Lo--o—B
LLLL Ll L L L L L L
0 1 2 3 4 5 6
? sec

The speed is doubled.  Find the time?
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Ce.
2 secs
1
P—_ 3
0--0— A O--0— A
llIlll1llllllllll=lllllllll lIIIIIlII{IllIIIIII%IIIlIIIIlIlllllllllI
0 1 ) 3 4 5 6
2= [ —
Llo--o0—IB Lo--o—B
IIlIII%lIIlIIIII%IIIIIIIII lllllllll{lllllllll:lIIIIIII[%IIIIIIIII
0 1 2 3 4 5 5
. . . 2 sec
The distance is halved.  Find tl e speed?
C7.
1l secs
i
F3_ﬁ r3'——|
Llo--o—A Lo--o—A
IlIIIl{lll[lllll{lllllllll!lllllllllllllllllllIllIIIlIl{lllIlllllI
0 1 ] 3 4 5 6
1
?2— ?
|:o~o B La——o B
IIllll}lllllllllglllllllll}Illll [ll}lllllllll}lllllllll{IIIIIIiIII
0 1 ) 3 4 5 6
3 sec
Time is increased by 3 times and the distance doubled. Find the speed?
C8.
1 secs
1
3— r3—
lo--o—a Lo--oa
llIlII{IIIIIIIIIIIIIIIIIII}IIIIIIlIIIIlIlIlLIl:I||III1|I=IIIIIIIIII
0 1 ) 3 4 5 6
1
66— WHERE IS THE TROLLEY
Lo--0—B WHERE IS THE TROLLEY
llllll;lllllllll%lllllllll%lIIIIIIII{IIIIIIIIlIllllllIII%Illlllllll
0 1 2 3 4 5 6
: 3 sec . : :
Speed is doubled and time increa:ed by 3 times. Find the distance?
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9.
1 secs
-
3——j 3—
|:O——O A |:O---O A
.l_LLLJ_L.‘_L_LJJ_LJ_LJ_Li_L_LJJJ_LLLl_}IllJ_ILLJ_lIIILIIJ_LlIIlllllJIllLllJ_LllLJ_ll
BB T ]
0 1 z 3 4 5 6
1
rl—— rl—
Lo--o—IB Lo--0—B
LUl L L L L L L L LI L)
0 1 z 3 4 5 6
. . . ? sec
Speed decreased by 1/3, distance ioubled. Find the time?
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APPENDIX E

OUTCOMES OF PILCT STUDY ON YEAR 10 STUDENTS

This section presents the outcomes from the speed questions that were given in a
small Pilot Study to a group of “ear 10 students. The outcomes for each section of
the test are presented, namely, the Single Focus Questions of Part A, the Dual Focus
Closed Questions of Part B and, finally, the Dual Focus Open Questions of Part C.
The discussion of these outcomes and implications for the main study are presented in
Chapter 3.

PART A QUESTIONS

Method
Series of Speed Tests: Year 10

At the end of the school year eleven student volunteers were asked to try a
series of Speed Tests that covered all speed questions (not just the Single Focus ones).
Since there were more questions o be asked than could be reasonably done in thirty
minutes, a series of Speed Tests were developed with eleven questions in each one.
These tests covered all the different types of speed questions and were carefully coded
so that the data could be collated tor each question from any test.  Also, this method
allowed a study of Pilot issue number four which was: to investigate the implications
of using subsets of the items on di ferent students.

Table A.1 shows a matrix of how the questions were split into the different
tests. (Note the questions coded B and C are yet to be discussed in more detail)
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Matrix of speed Tests

Table A.1

Appendix E

TEST NO.
ques. no. 1 2 3 5
1 N1 N1 N1 N2 N1
2 N2 N3 N2 N3 N3
3 V4 V3 Vi V6 V4
4 V2 V5 V2 V5 V2
5 B1 B2 B3 Bl B2
6 B8 B5 B7 BS B6
7 B5 B6 B8 B4 B7
8 B10 B10 B10 B9 B9
9 C3 Cs o c3 Cs
10 C7 of:] i c9 C9 o)
i
11 C4 2 ? c1 c4 c1
i
Outcomes

Series of Speed Tests: Year 10

The Year 10 students were able to complete the eleven questions in the 30

minutes allowed for the tests.

The responses of the studerts to the Single Focus Questions are given in Table

A.2. This table indicates the number of correct and incorrect responses to the

question and typical methods usec by the students to solve the problem.
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Table A.2

Appendix E

Responses of Year 10 students to Single Focus Speed Questions,

using the series of Speed Tests

Question| Number Numkter methods of solution
No. Correct wrcng and comments
N1 11 did simple multiplication
N2 10 did division
N3 8 ased ratio approach
V1 2 ratio
V2 4 inverse variation
V3 3 see inverse variation v and d
V4 6 some saw direct dist versus speed
others used diagram
1 took it as A to C not B to C
V5 4 inverse t and v
V6 2 direct dist versus speed
1 2?2727
PART B AND C QUESTIONS
Method

Series of speed tests Year 10

Table A.1 showed a matrix of speed questions that were made into five different

Speed tests. The Dual Focus Questions. both Open and Closed, were given to some

Year 10 students at the same time as the Single Focus Questions.

Outcomes

A summary of types of res»onses from the Year 10 students to the Dual Focus

Closed Comparison Questions are given in Table A.3.

A summary of types of resyonses from the Year 10 students to the Dual Focus

Open Comparison Questions are yiven in Table A.4 .
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Respor ses of Year 10 students to

Appendix E

Dual Focus Closed Compariso1 Speed Questions, using the series of Speed Tests

Qu. |Number Numbe1
No. |[Correct wrong comments on methods used
Bl 6 0 - recognised similarity
B2 4 0 - compensate by 'pulling back’
- came dist in same time
B3 3 0 - find speed of each one
- compare dist and time
- make proportions
B4 1 ?
2 - focus on front one
- 1gnored start position
B5 8 - one in front?
- proportions
- further in same time
B6 5 0 - further in same time
- proportion
B7 4 - less time same d
- proportion
1 ?
B8 5 0 - less t same d
- proportional
B9 2 - found actual speed
3 - one in front/?7?/2?
B10 6 - proportions
- actual speeds
- comparison (2 cm more in 1 sec
2 problem with fractions /???
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Table A.4

Responses of Year 10 students to Dual Focus Open Comparison Speed Questions,

using the series of Speed Tests

Qu. |[Number Numbe:"
No. |Correct wrong comments on methods used
C1i 4 direct variation
used a formula
1 ignored the time
c2 3 used the formula
1 ucsed direct t and v
C3 4 cdirect variation of v and d
proportion
1 ?%
c4 4 direct variation of a and t
Lsed formula
C5 4 inverse variation of v and t
1 ignored change in speed
Cé inverse variation of v and t
Cc7 2 formula to calculate speed
2 ignored time used direct
77?
c8 2 formula
1 ignored the time
C9 4 formula
2 2%
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APPENDIX F

PILOT STUDY ON YEAR 8 AND YEAR 11 STUDENTS.

To obtain some preliminar/ results before the main study, a pilot study was
trialed on two classes. The Year 8 class that was selected was available at a
convenient time and the teacher vas willing to allow the students to do the questions.
This class was characterised for taving behaviour problems and was not noted for its
academic achievement.

The Year 11 class in contrast was those students who had elected to do Physics.
Out of a Year 11 population of 280 only 22 have chosen Physics (only 21 students
present on day of testing). This class is noted for its academic achievements and is
highly motivated. The questions on speed were given to this class just before they
started class work on speed anc acceleration. The intention was that this would
invoke less typical rote replies of recently learned definitions.

[t was anticipated that from these two classes that a range of responses would be
forthcoming.

Subtest: Year 8, 11

A subset of questions was ceveloped for piloting on Year 8 and 11 students. In
this subset of questions an attemipt was made to have at least one of each type of
question at a suitable level for thit year group. Compromises had to be made so that
the questions could be completed by most students in forty minutes.

Table A.5 indicates the quzstions that were used for these two different tests,
with some questions common to bioth tests.
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TABLE A.5
Speed Questions selected for trial

on Years 8 and 11 students

Year Levels

OUTCOMES

Questions 8 11
Meaning of
speed and vel X X
N1 X
N2
N3 X X
Vi1 X
V2 X
V3 X
v4
V5 X
V6
Bl X X
B2 X
B3 X
B4 X
B5 X X
B6
B7
B8 X X
B9
B10 X X
C1 X X
Cc2 X X
C3
C4 X
C5
Ce6
c7 X X
of}
C9 X
13 14

Appendix F

The descriptions of the students' meanings for the term speed were categorised

in Chapter 3 and the distribution of those categories is displayed in Table A.6 for both

the Year 8 and 11 students.
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Table A.6
Frequency Distribution of d:scription Categories for Speed by Year 8 and 11

Category Freqg

Year 8 Year 11

A 0 3

B 0 6

cC 5 4

D 10 8

E 4 0

F 1 0

G 1 0
21 21

Most of the Year 8 students gave a D category response, that is, speed means
'how fast or slow you go'. Over half the Year 11 students gave a higher category of
response though about 40% did give a D category response, that is, they could not
relate speed to the variables distance and time.

Table A.7 shows a summary of the responses to the Questions. The column
headed N (for Number) indicates how many students attempted the question. The
second figure gives an indication of the "Student difficulty ratio” (SDR) to one
decimal place. The "Student dificulty ratio” was calculated in the following way.
For each response that was correct with a good explanation two points were given. If
the answer was correct one poiit was given. If the response was wrong but the
explanation showed that some worthwhile thinking had taken place then 0.5 points
was given. Thus if the "Student difficulty ratio” was 2 then all responses were
correct with good explanations. A ratio of about one or greater indicates a
reasonable response. Anything below one was considered to be a poor response for
that question. A zero indicates that none of the students were able to answer that

question correctly.
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Table A.7
Summary of Year 8 and 11 speed responses

Question Ye:ar 8 Year 11
codes N SR N SDR
N1 23 1.6 - -
N3 22 1.0 21 1.9
Vi1 21 0.8 - -
V2 17 0.8 - -
V3 - - 21 1.
V5 - - 21 1.3
B1 23 1.1 20 1.9
B2 22 0.4 -

B3 22 0.2 - -
B4 - - 20 1.6
B5 22 0.9 20 1.7
B8 21 0.3 20 1.6
B10O 21 0.8 20 1.3
C1 11 0.8 19 1.8
C2 11 e 18 1.7
ca - - 17 1.8
c7 8 C 18 1.5
(63" - - 18 1.6

1
N = Number of responses

SDR = Student Difficulty ratio.

2 = perfect response

1 = Satisfactory response
I = poor response.

A summary of the statistics of the student scores is given in Table A.8 which
indicates the mean, median, stancard deviation (sd), the highest and lowest scores and

the total score possible for the tes .

Table A.8
Descriptive statistics of speed tests on student scores
mean median sd lowest highest Possible
Year 8 8.0 7 4.0 3 22 26
Year 11 19.9 21.5 4.6 8 26 28

From Table A.7 it can be seen that most of the Year 11 students were able to
complete the questions in the required time.

The Year 8 students had difficulty in completing the questions. While
observing the students during the test it was apparent that the less able students were
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having difficulty in reading and comprehending the instructions and the questions.
This was not necessarily a fault of the test but a reading problem associated with the
students. This problem slowed these students down so that they could not complete
the test. Some students had problems expressing themselves in writing which also
hindered their progress. When students were observed to have a reading difficulty the
question was read to them and a »rief explanation was given so that they were able to
proceed with the questions. Five students were advised to discontinue answering the
Single Focus Questions of Part A and were asked to continue with the Closed
Comparison Questions of Part B.

377



Appendix G

APPENDIX G

SCRIPTS OF STUDENTS IN THE PROFILES OF CHAPTER 9

Copies of the original scripts of students presented in the profile are given on

the following pages in the following order.

The quality of some of the copies are

poor due to the type of pen or pencil students used and how dark they wrote on the

paper.

The students are:

LUKE Studznt 610
KRISTY Stud :nt 622
LEISA Studznt 910
ANTHONY Stud2nt 906
HEATHER Studznt 110
RICHARD Studznt 113
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SPE:D QUESTIONAIRE

YEAR 6
Lylte

Name:

Year Level _é’ Date of 3irth "\ ) /

Male / female wCle

For each of the following words try and explain what they mean, as if you
were going to give a dictionary meaning. Please give it your best shot.

SPEED “
;LOL’f’D eyl g j(‘)q N e f
/ ,i/'f:”.d I!" 1) /T jj ﬁkﬂt J/ ’.(";{ & Nt

VELOCITY f Qﬁé’ﬁ 7 /J/Cy

For the remainder of the questions please place y»ur answer in the spaces
provided below and on the BACK of this sheet.” More paper is availale 1if
you need it. (YOU MAY TEAR OFF THIS PAGE FROM THE QUESTIONS)

Please give your ANSWER and an EXPLANATION of how you got it.

Ques Answer Explanation
No.
1.
b e
2. / ;
T
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otk GO

page 2

Ques Answer Explanation
No.

J;
|
4. ,
1
Jdo T
. '\_’/
-

5. 3 )
c Q’C in 5= 72‘! %T“é‘f@ i {ﬂ‘?( e
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.
[
10. -
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e
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Vo ~ / I L PP
12 \
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)
13. >f%f[ . ‘
, > - . : ' ' : g ) ~
: \ Uy . < - ’ e T . <
«,'// \\ \‘N' . /c7 [x_ ( st L ! \ / 4 "‘_C:'J','L ey

You may ask for more paper if you need it
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SPIED QUESTIONAIRE

YEAR 6
Name : I<Fiéﬁk!
Year Level ,QﬁE Dace of Birth q sy IQQJ

Male / female Fb[ng\e

For each of the following words try and explain what they mean, as if you
were going to give a dictionar:s meaning. Please give it your best shot.

SPEED

la___qovihe  AJ ,/m// A4 A/
7 30 7 4

Yo7 T

RO T DONT . KNOow ! NEVER  REARD

ofF 17|

=

For the remainder of the guestions please place your answer in the spaces
provided below and on the BACK of this sheet. More paper is availale if
you need it. (YOU MAY TEAR OFF THIS PAGE FROM THE QUESTIONS)

Please give your ANSWER and an EXPLANATION of how you got it.

Ques Answer Explanation
No.

L. 140 km| Iz fimes 60+ /40

30 e Recause he S i}(){k\fﬁ Z{C} anﬂ//lqr




f."f .~
[ =
\\ /////// page 2
Ques Answer Explanation
No.
3. J(\&Q 055 Recawse, -he  Sseg daondh ore 1S
:C\e ’f‘(\%‘\’ T\)\B\CE S \O‘\ACJ w the '(\Hjﬁ) one |
b @C\kw Rocqsse  be o went  fuiee  as fagf |
e .
gmifﬁsq(cw os  the Smih - cor,
> Some They Tosed  al the cam€ bime
6. Qome. THQ\( =REEE el the S
¢ stonce
7. 0 Tt went 38 (Lifher  Than '@-
8. ) I owd 2 dfferent speed  Then #
@ Tiot
9. ~AN ;
Same Went o sawme STanc<
10. f}' LOQV\\ {\ w \_ﬂ“\@\* hen @
11. /« —GUSE Fos ko e S Q& O(
2 » | pe
— co W Wl go mFP Tlo d{qj@\ﬂf@,
12 T4 fhey wenl The same  defonc 6 a4 The
4 fime 15 hafed  fhecpeedof SN
13. Reccus® o @ s (3) ond (B went 1w
S as fa- oo Y ey @
5 Qo b(i

You may ask for more paper if you need it



SHEED CQUESTIONATIRE

YEAR 9

Name: LJTVSY\

Year Level WEB Date of Rivth 2N /=7 /fga -

Male / female U< i, @

For each of the following words try and explain what they mean, as 1if you
were going to give a dictionary meaning. Flease give it youwr best shot.

SFEED
'."n f‘\ SO '\ \4‘*(‘( AT AN < [N o : v oo
Y -
Cned L AN D Cgny e Se kY 5% ey
\ N ,
VELOCITY
N =570 BT R T ha

For the remainder of the questions please place youwr answer in the spaces
provided below and on the BACK of this sheet. More paper is available if
you need it. (YOU MAY TEAR CFF THIS FAGE FROM THE QUESTIONS)

Flease give your ANSWER and &n EXPLANATION of how you got it.

Fues Answear Explanation
N,

(2D e N LS o

e S SRR

&

Ao\ e
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SHEED QUESTIONAIRE ///
|

YEAR 9 . .
%% e ot Cc ¢

Name: Anﬂ’\(){’\%

Year Level 9398 Date of Birth M /s [ 7 %

For each af the following words try and explain what they mean, as if you
were going to give a dictiona-y meaning. Flease give it yowr best shot.

SFEED O
- Dont Knows

VELOCITY . ‘
- Howy Q"ﬂ,.)\’ an ojoéczif i gong.

For the remainder of the guestions please place your answer in the spaces
provided below and on the BACK of this sheet. More paper is available if
you need it. (YOU MAY TEAR OFF THIS FAGE FROM THE QUESTIONS)

Flease give your ANSWER and an EXPLANATION of how you got it.

Mues ANnswear Explanation
Nz,

1. j%C) km 'ﬂ\OH‘&pl)Cd 60 6’;’) 6

i O Halo -
%O rﬂ‘ns d' Vi \J\t‘ (@) )\LS
!
6\ newr
3. e s tale +he @rsﬁ Boome»j bme. g mo \~pr\)\ ™ ow d

Moch +ime
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Gues Answer Evplanation
Nz,
+. A4 imes P she goen o ice s et <he = raluing her s peed, which
means she dees it in nall vhe e oo <he QES arovnad
Jooice.
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Aoene SC ey iNsh ot e <ome spot ot Hhe sanae Yoo
.
Divne Oecavse & teok A 3scconds ro o Tomits UiY feoik B Tgecerok
1o oS ooids
7.
o Berawme it teok A Zcecs do Qo Dot {B 3wy ko 0T orite,
8. Beawee A tcok S secs qo o doats §H 4cok B Reecs 4o o domis
R ‘
3. Recase A s gy Pt ever Lunit pecsec, bt B eiNg @0 by !
A U(\H‘ Pef “>ec
10. Because @Qeecvzﬁ-’np e;oms"'/bc+ Yime s m\%\ed <o distante is
11. e~ o b o " 2 ol Dot 2o B { :
Oistooce s 4ne <ame ot 4ime S m‘\gpd <o B woold Newe
L‘?‘ o e QEingy A x o Qqs)r
Diviele dhe onite \)‘\5 +Hho <ecs,.
9!
78
13. \Q +j\~@ (jP(Jo\ < (\JOUbIC() e bchV\/\ScQ uf\\'\"& F,(/(‘“’:m’(.
(s Froe o d iz po, theee fimes, it becems e
&Uf\ﬁgr Leees, o bunite, -
14.

b s«

\‘Q 44\9 ()Pel:o\ ‘CJO\‘*) (&O\k.‘) (06 L‘; ,* VW.R_\L,C'S ("‘\“ '\\Jw\i‘fpt’*f‘
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You may ask for more papev if you need it



SPIED QUESTTIONATRE
YEAR 12
Name: _HeoA ke
Year Level I3 Date of Birth X0/ S , 75
“#=Pe / female
Circle the subjects that you do. (gﬁ;\; D) Maths II
Phx;&;::s Multi Sci

For each of the following words3s try and explain what they mean, as if you
were going to give a dictionars meaning. Please give it your best shot.

SPEED
T hae df5+6w\Q¢/ O o <>b;i¢ﬁ— rf9~uﬂl? 2
oo p&/ﬁ'éwlw - +twe -

VELOCITY

-+ ﬂ{l‘sf/\/"\'ca/
ﬂw Airp {‘/ﬁ/()/\ 4 [ Oné\j(’g;c}’ ’T rO\/\LJS (~ [

{“L/""J'/—/ L/\,( o~— + \/l/\NU‘ .

For the remainder of the questions please place your answer in the spaces
provided below and on the BACK of this sheet. More paper is available if
vou need it. (YOU MAY TEAR OFT THIS FAGE FROM THE QUESTIONS)

Flease give your ANSWER and an EXFLANATION of how you got it.

Ques Answer Explanation
No.
N e TNY.
z .
= k= 5() oA oy AT € /4”.,
N R
2. ")Ly\/l.(/ll_« y@"? LL(_ Ul Y "(.,\_-,'C I e (C(V
s (o"(\@‘
:"-'4 i ce. 5 = = [ .4 B ,V_,...:‘Q 2 '& b s (* icL >
LS TS S




Q’Q

page 2
Ques Answer Explanation
No . ‘
* 02 M jSlower (O x &= =0
) x/ < ;__
= S fuma oo tin ?}C \Kﬂ Sov s .OL vET e ne
: \ B e—_ ‘ IR
ok Same as albole louwt exti o Sec ruce cle
~\. A e cenfimeve . frThe~ o ot |~
BRI S O o . Cer v%AﬁL\‘;p{ \1{: oo 'f‘;\//ﬂ\o/ Lo ol
T B 7S | becevos Frewvelng  fothen o TERC A0
]Dagh'// o S e . oY
I~
8- 6 {*& stes e c ez teckees o loime s +o ’}/cvu(«‘
< oV 0( g*&-——\c,ew
7. A 760«3%2”// ;f'/c«/\)(/(S fb»/"“-\ﬁ«/ 4’:&1 s IQ(S -‘Lm"'
Fromn o+ B treveled sone dislanes
10. f\% cm ‘,‘W;;éf/ o<, -F\‘:"‘Stb/ .:7, i le. oS {f/ .
S Foorcn  as  fost o lesé  time h peach
o S~ Olrs hr<e .
1z B A4° Ser~ ~  (scc
E¥ 8-~
13- D ¢ w Ax2 *»3= "%
14. ié é VC/VV\(,« 1\~ ( S
’ - (4/ Con [R PN 3{16/&
15- /\ Lo C-"l'*// ‘{Md [:{ I~ Q é,?é- \
& C}M S o (3 v ” c:&a '/a c; I sCe
B
You may ask for more paper if you need it



<>'{‘ [NS e . ~‘t { ] %
SPUEED QUESTIONATRE

YEAR 12
Name : R\C hew ol

Year Level _12-3 Daze of Birth 24 /9 , 7% |

Male / femate

e
Circle the subjects that you do>. C MEEE§;£:> Maths II
CPhysics > Multi Sci

For each of the following words try and explain what they mean, as if you
were going to give a dictionar,; meaning. Please give it your best shot.

SPEED
Speed s the  (gtance  taveled b\xj on ob}ed in qg{vm
amount of  Hme eJc, 20mls 20 km\]hr) lOGF+!S Zic .
Sp@cd f 0  wnop- vechr oluanmj.

VELOCITY
V@\O(dm s muych [k . Sp« ed bqu it aq Vechy Gucmhw

mg@mn% that o A%f@f is awm with the Speed, =
R0m|c " whik avelhing nm/’rh ;()kanf QUL EQH (QOGF+

Far tha remainder of the gquestions please place youwr answear in the spaces
provided below and on the BACE of this sheet. More paper is available if
vou need i, (YO MAY TE&R OFF THIS PARE FROM THE QUESTIONS)

Flease give yvour AMSHER and an EXFLANATION of how vou got it.

Oues ANswer Explanation
Nao.
L. 1 (eomrcu\c},a W& .
S hi Jd"v
Dl/)f'&/w\ + an ol SUbS_.

’ILL vutv(

T b M% while fetting pa st Jovrtey R
Mo e - (Carrapge  and  Subs.

I ot o = valve of d /luﬁfiifeﬂﬂ €
@.'h}\)lc(. L(‘/\ V anvw\ %%?d @ (]/armq\ vu(neﬁ &;‘v

'mmr\ﬂ ‘}n\O = I - cates




Gues | AN EwWeE T 5 Fupianation

A SRR i
102 finus _ ‘ .
Soor | FEU e g et Y gt smater as
sAmME SAME  Odshucec 9] hrae
- pom 1l 0quakos V=4 pelh Speeds ang
ESAME /CMIS
7. | ) "f%ﬁw %&.Q7ﬁ- ved d@; A :',dn1!. .
8BS * - 5/ B Lot
fuska & Scmls
8 Bis ~Fren Heoq vesq Ao :‘;C,m/g'
Ooikos B=ems
9 P _ ﬂVMHQQ:(/w J'(_c.:__;{- A < %&/S
fker 6~ (em(s
1@. A=v+] Ve "2 nfs. Ve mfs
0‘:4%. [_\j*\t .25023_ ~,ﬁ(ﬁ L&y cm. 4= 2S—€/L
Scm fl rom \Q%M"' A~-vit ] o= SCm
11. | li’:/_”, *Wﬁé;mg oA From Flo 2o~
{ = Jsee V< bemls oy 4 3
= 3em v b T2
12 —y
Ve Lemfs t+ = 3<Spc . — . d
vz = =
/ d:écm ‘ gl ZOM/f
13. 0{’;‘/{»‘ . -
f=18 e t=3¢gec . A~ v
_v'- ec/m]rg . Aa: (f(fy)
14. d= vt
t=bsec | d=pum |- % = b sec
V= km)s.
15. '
/’flu‘/?. t=1ste " -ud = Jem .
V= Zemlfe

You may ask for more paper if you need 1t



Insert - Speed Questions

SPEED QUESTIONS

USED IN THE SPEED TESTS

Years 6, 9, 12
The following questions are thos: that were used in the Speed Test questionaire.

They are reproduced here so that the reader has ready access to the questions
without having to turn to the Appendix every time a questions is referred to in the

thesis. Chapter 3 provides an analysis of the questions.

The questions are divided into fc ur sections:

1. A description of speed (page 1)

2. The Single Focus Straight-torward questions of Part A (page 2)
Numerical-type and variation-type.

3. The Dual Focus Closed Comparison Questions of Part B (page 3)

4. The Dual Focus Open Com parison Questions of Part C (page 6)

Each Question required an aniwer and an explanation for how the student

arrived at the answer.

Description

What is Speed? Write your best description of what you think speed is.



Insert - Speed Questions

PART A

SINGLE FOCUS STRAIGHT-FORWARD SPEED QUESTIONS

Numerical Questions

N1. (Year 6, 9)
If a car has a speed of 60 km/l, how far will it go in three hours?

N3. (Year 6, 9, 12)
A boy on a pushbike rides at a speed of 20 km/hr, how many hours will it
take him to ride 10km?

Variation Questions

V1. Year 6, 9, 12)
A car goes on two journeys at the same speed. The second journey was twice
as far as the first. How much more time would the second journey take?

<
)

. (Year 6)
The Smith family goes to tov'n slowly in their old car. Their neighbor Mr.
Jones drives his new car thz same distance to town but at twice the speed.
How much more time will it take Mr. Jones to get to town?

V3. (Years 9, 12)
Lesley goes for a five minute ride. She can usually get around the bfock in
five minutes. Today she races with a friend and goes twice as fast as
normal. At this speed hov/ many times will she get around the block in 5

minutes

V5. (Year 12)
Jimmy walks the same distanc: every morning. On Monday it takes him 10
mins for his walk. On Tu:sday he had a sore leg and it took him 20 mins.
How many times faster/slc wer was his speed on Tuesday?
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PART B

DUAL FOCUS CLOSED COMPARISONS QUESTIONS
Each problem below shows two identical carts A & B.

The picture on the left shows where they start from and the picture on the right
shows where they end. The time for A is shown above A and the time for B is shown
below B.

You must decide EITHER whicl: cart is going the GREATER SPEED
OR if they are goiag the SAME SPEED.
Then explain your choice of answer.

Bl. (Years 6, 9, 12)

2 secs
 — o
lo--o-1n Lo--o—A
LLLL Ll L L L L P L L L )
0 1 2 3 4 5 6
E;'—;:]B to--o—IB
0 1 2 3 4 5 6
2 secs
Answer: A B same speed
B2. (Year 6)
2 secs
o--o—Aa [o-—o—]A
0 1 3 4 5 6

Answer: A B same speed
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B3. (Year 6 and 9)

3 secs
]
Lo--o—lA 0--0— A
LOLL Ll 8 b b i L L )
0 1 2 3 4 S 6
1  a—
lo--o—IB lo--0—B
LU L L L L L L L L L)L
0 1 2 3 4 ) 6
5 secs
Answer: A B same speed
B4. (Year 12)
3 secs
[0“ jA [o“o——lA
0 1 2 3 4 5 6
[o—-o—JB |:o——o~—’B
0 1 2 3 4 5 6
4 secs
Answer: A B same speed
B5. (Year 6,9, 12)
3 secs
1 | —
lo--0—Aa lo--o-1a
AN R N NN R NN NN NN RN NN NERREENEEE
0 1 2 3 4 5 6
- B --0—B
0 1 3 5 6
3 secs

Answer: A B same speed
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B8. (Year 6, 9, 12)

5 secs
E;-—o:]A O--0— A
llllIl%]LLJIlllJ%!LJl]JJII }!lllllILLgllllll|IL%II|II|lll|LJlllllll
0 1 2 3 4 5 6
1 —
lo--0~IB Lo--0—B
_L+LLLLLLLLL+¢JJJJJJJJ4JJJ1 IlIII%|lllll[ll%lilllllll%lJJllllll
0 1 2 3 4 5 6
3 secs
Answer: A B same speed
B10. (Years 6, 9, 12)
4 secs
| | R
lo--0—n Lo--o—n
llIl}Illllll!L%llijlllIl%lLJlllllL%[llllllli%llllljllllIllllljl
0 1 2 3

0

[o--o1s

O- - B
_l_LJ.J_LJ_*_.LLJ_LLI_LLL_’_LL_L.L_LJ.J_LLi_LLLIIllll%!l!lllllL{JlllIJJll{lIIllllll
0 1 2 3 4 5 6
. 3 secs
Answer: A B same speed



Insert - Speed Questions

PART C

DUAL FOCUS OPEN COMPARISON QUESTIONS

Find the missing variable

In the following questions the -irst diagram gives all the information but the
second diagram has things changed (in bold print) and one bit missing. By
comparing diagrams or otherwise find the missing information required. (Note: the

speed of the trolley is on the speedo on the trolley)

The speed on this trolley is 2 units/sec

[2———|
o--o—A
Cl1. (Years 6,9, 12)
2 secs
. :
--0—Aa o--0— A
N N N N R NN NN NN NN NN
0 1 3 5 6
r2—— WHERE IS THE TROLLEY
lo--0—B WHERE (S THE TROLLEY
_1_1_1_LLJ+J._U_1_1_L1J_L+J.LLLLLLLJ_.I_LL'IIIJJL!TIJJJJllll]llll!lllll{lllll]lll
0 1 2 3 4 5 6
X . . R 1 sec
The time is halved, Find the distaace?
C2. (Year 6, 9)
2 secs
r2—— r2—
Llo--o—n log--o-n
NN N NN NSNS N N ENE RN N R RN SN NE NN N RN A
0 1 2 3 4 5 6
r?— r?—
lo--o—B lo--0—B
NN NN NN R SR E RN NN N NN NS NN NNEEEE
0 1 3 5 6
1 sec

The time is halved. Find the specd?
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C3. (Year 12)

2 secs
2 5
0--0— A 0--0—'A
Pl eyt er eyt rrgep e byt er bt ety erirriggl
T 1 1 | T T
0 1 2 3 4 5 6
rA—— WHERE IS THE TROLLEY
lo--0—B WHERE IS THE TROLLEY
L_l_l__l_l.LL*_Ll_l_l_LLl_l_LP.__I_LJ_LLJ_.LL{_L.L LLIIJLIrllLIIIIII:IlLIIllll{llllllll]
0 1 2 3 4 5 6
2 sec

The speed is doubled. Find the di:tance?

C5. (Year 12)

1l secCs
[(3)—! r3 1
--o—!n Lo--o—Ia
llIlll:IIIIIllll}llllIlllI{ll lIIIll{lllIlllll{llllllllL}lllllllll
0 1 2 3 4 5 6
S N
o--0—B 0--0—'B
llllIl}lllllllli;lllllllll{ll llllll%lIlllllll}lllllllll%lllIIIlIl
0 1 2 3 4 5 6
. . R ? sec
The speed is doubled.  Find the time?
C7. (Years 6,9, 12)
1 secs
—

3— r3
|:o——o-:]A “o--o—a

.J.LLL.l.L*.J_LLLLl_L_LL}_l_LLLLJ_LLL',_LLLilLIII{IlIIlI|I]%1Llllllll%llljllllll
0 1 2 3

4 5 6
1
r?— r?
lo--o—IB lo--0—B
Llll]l}LJll[l|ll{lll[llll]{lll'lJlll{l|||lll||=l|||l|lll=l||llllll|
0 1 2 3 4 5 6

3 sec

Time is increased by 3 times and the ¢ istance doubled. Find the speed?
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C8. (Years 9, 12)

1 secs
|
3—— -3
[o——o-:]A -0- -~ A
__l_Li_Ll_l_*_LL_l_I_LLLLL_‘I,_Ll_LL_L_Ll_LL*_L_l_LllLllTlJ_Llllllll%!JIlll_Lll%¢L[llllllJ
0 1 2 3 4 5 6
1
r6—— VHERE IS THE TROLLEY
Lo--o—B WH:IRE IS THE TROLLEY
_l_L_Ll_l_L_},_l_L_!_LLI_L_l_L_{_LL_LLLJ_LJ_L,}_LL_LllllIilllIllLll%LLllll[llIllllllllll
0 1 2 3 4 5 6
. , 3 sec . . .
Speed is doubled and time increased by 3 times. Find the distance?
C9. (Years 9, 12)
1 secs
1
33— 3
I:c>-~o-:ll>. [o"o A
Il[lll{l!llLLlll{Lilllllll{l[lllll[l%lillllillglllIllll({lll[llllll
0 1 2 3 4 5 6
1
(1 . rl——
Lo--o0—B Lo--o0—B
llIlll}l|l|l|lll%J;llllljll}llllllill:LllIIllll{llllllllI}llllllllll
0 1 2 3 4 5 6
? sec

Speed decreased by 1/3, distance doutled. Find the time?



