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FOREWORD

When the Tth issue of the School Mathematics Newsletter (SMN) was
issued in February 1987, it was published in a format different from all the
previous issues, i.e. its physiocal size was reduced from A4 to A5 size and it
Was produced by reprography instead of by cyclostyle. Experience has shown
that the new format is more handy and makes reading easier. The present

issue is, therefore, produced in the same format,

In this iseue, we have included some extracts from the printed
materials distributed in two of our teachers' seminars on Activities for
Mathematics in Secondary Sohools and on Internal Assessment for Mathematics in
Secondary Schools. We bave also reproduced an article on Problem Solving as
an Art Form from the Graduate magazine of the Univereity of Toronto. And, as
usual, some contributions from the mathematics teachers are included,
together with some mathematical puzzles, We hope you will again find the
contenta both interesting and useful,

We are thankful to all those who have contributed to this igsue of
the SN, Ve would like to have even more contributions from the classroom
teachers vhose support is of vital importance; without their support the SMN
will not be as useful as we would like it to be.

Please send your contributions direotly to the Mathematics Section
of the Advisory Inspectorate. Suggestions and comments on both the layout

and contents of the Newsletter are also welcome.

I would like to thank my colleagues who have spent their valuable
time to help produce this newsletter. Their efforts and contributions are

much appreciated.

C. P. Poon

Principal Inspector (Mathamatics)
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wE+TR (XX ) A i» .
= () = ¢ 3 (X INF(X,) 11\
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y¢ (X INf(X,) y=a

> y¢ (X IAy€ 10X) y=a
Sy = f,x€ XN = 1) xEX, y=E(), 5 =1@, 1 %2

> 5y = fk&),x€ X, NX,
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Mt TRBEEZF RMARB#Y
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—ERENSBFETRRAENBEEARE —BF —RY
Bl SHEARNERXABLENEBRFLAEHRAS AEAM
RIFEKEBNEE (BERXHRE) BHNELESE Y AR
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Hf (a,b) R (¢c,d) E A E ad=bc F o P HNIFHA L EMHF
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Bulletin (9) 1985,

BE HBZRERYT - WG H W 8/271987 o

B

ERE-BEFHBENERE - KT H K LLNIBT o

ERE -BA#aMme - XGE ® 107271987 °

BR-EERETE - KASHE R 117271987 o

i

AR -UBE2TBRESTZBHFE - HBEE (FH) -

l(l.Yj Wong, The First Lessen in Set Language. Mathematics Bulletin
13) 1987,

N.Y, %ong (Examphobiac), Hints to getting Higher Scores in A.L. Pure
¥aths Exams,Mathematics Bulletin (11} 1986,

MK, Sin & F.K, Sin, History of Mathematics and its relation to
Mathematics Education,Int. J,Math Ed, Sci. Technol (10) 1979.

14




ERMERSP ETHAMNKEXBRERAFTEHER
ERBF  BRELALTH TREFHE T £ HELE
ERBE BREZR HEF-—REH - L®BRR EE
mBEXR  NESEREODNEERARBEREANER AR
AMBEBBRERRER | REENRAAETHRM» AE b
AIRESEER (HEHR]  BREZIR MEHxl » B
EXTR2EH TABE—-X] - HE ' S REFELHHE
HEAFLBERBRELRR  BEEENLOFETKIER?
ERFRIEREBEERIFSAXEAKERENEM » UK
BEEBARRBUIME  BHAREREZERA EERE
BRERHG R BE-LCHBMNKBEN AEF N EHHX
REGAIFEF» EFEZREBEUHBII T K ETALED
E2HEAMNEH REZHAKREBDEA o

hNEBRRMGOARERETER RERRXAR (TA
B TEERALBEFRXELIEXRB ?EREREART o

15




kEEER: [RBERNL XKXFRE ! | REAHE
BECEBEMN M- ABALEBTREEEX B8 H
BIHAIC RERRLEX  REARRF NN TRM %
R o BABIAZE  BAEWAEBTAHOER K
EXY RESSLEBNARAMFRETHEER WM&
R ETHEG  LREBEEINAANL ) RELS F L
BFRETEEX » NS -_XWERA 2 LHFHOM
Bt MR BB 2

EEB EEMKBEXDRE R LERXE R

e 4E—%o
X X X

NEREEBDH AR ERSHS LR E—-—@LARE »

e —

PO - —THEBEREEH L BEREK » NB W R

[ FER  RUTNEFABR L-—EBIABE AWML
B B —TRIA  AEFREAK ? I

EEH (T -A B EREENEIBSEHH
B EBEREKRAUMR I AR AOA®K -

X X X

E—R M EIFABERAHRAXNR/MOETBH —@
BEREBEF 8 HRAMNRABTHREZT B EAHLEEK
FE [ RE—8X -8 Z0NHESNtEAE ] R —F
FBEEFT - MERXREHY » fRE ?

FER  CHAREBETHERES-—EDNNERE » TR EIS
B C1+1+3X4+5X6-++7xX8 )% mikk B HF
E-HERBIRRMEIFAXMERE A RBARAFE
B YHLTHAROY  RR B LtE&H - TRBAIEM
2O oOBRKEBABTER -] RUABAWNRS

=]

=]

16




X X X

—BAEREER-—BEES  ET-HBRARRERIMER
HE REBRROEEERAOER  TFHHEAXE N
BEENBIHER  EREARTINBEX A -2 — 3
FE mAAEESBERE THELCIAREBMER - MNBREX
BTt E gt h hBHAX—4f ERREKR K-
BER A 2—EHFAERANIRX  AEFLEOATCE
EFPHNTTEN?ET ! TAR?IDELRSH !

EEE I NBRATE_THE HOLARARBEK &
B—-—hEBEAFE TEtARE BR-RES» BANE

THEAER-—HIRNAXERBE R BRREKKE— N

BR LREELEBEERRINAXERT ©
X X X

MEmAF  RERHMETLEKSER TRE &
RBEEAROA%REERH A EEZXARBEORSRA » HF
ERAEBERNEAMAEBEN  BREEHAAREHN
RBEHMRE ETMBEYURBR ) —HELEFARE —
MiEmBE# CLERIFEHR—BKHOEBL » —MBB X

17



AR/ R B REY

REHER REARHARBEENOUAER «- K&
HEREREERARNEMNEERBRZ - MEBRRHKEKL
BT  mMERBEAEMBEREARIRKREERT FUEBBRE
TRREBREHAEF KX L V- EENNDUERTE  THEEXEER
HYpmeEs IrmeE] AXKR EOHEESCHPHEBERTER
it HEBE ARAMREEBEXBRETYT  ZXRAEBE L H
BE#H#EBROBERTRAL BREERED WEMARE?

HRFFRMER  FARBHEKBRNEZER FEHFM
ERHB EALANBAUERE  ARBLAEXNBREE  DHER
BHERA EIEREKZLBBFLR HRAERETRHEE
R BEFMBERANRMBAERORESI K - BER» HER
BAABIKBEALBZRBNER MAREXAEERR
BoABEFEAEREUENHEAERNE L MEH KB K
ERHBM - ANEIEKBHEOB G WCTM) RHIERE RS
ROEAMBER (EFHER BRER - XRANBEAR
i BEMNHERBEAERKBRRR] (HE—) c EXHE &
N2HEREKBABRENZEACECNEEES ) HHEHRM
R  BHEMBEERN IR A nmMERHEREKEBE
BHERLUUE  AZEZHEFRAOER DA IR HI RN BFE Do

THREZHAEBONER RETBRBEKBEELSMBRKER

BroFABEREREBSAORMBESRERBER B ¥ M E Ho

THERTAEEAKB2EERERIAFNIR o J

UAEMEBRERGKEXKTF IAENH AR EREZAEARARN
—BRER MAPAEF FPIRLEERME B RBHERT EER M
AREMmBEmMHF-o

BAERINBEBERBRR HEBNEEER §ET
LRBERESEREBHNAS - i EAERSEHER/NKEN
HRE »BETHNAHERAREBTIHEE

18




Uli—

= 0.333333333

= 0.111111111

© -

0.222222222

I

wflw

0.833333333

]

o o

= 0.545454545

—
=

------

BAMAITUBEN BRI N RN ELEMEARENXE T
ERNENBE HERAEBRABE ) —FERITEEH %
EMEANEE » - FAHBEBEARANRRD «- @RS
EE‘IFE;&([E?J‘EEK%‘%% %\ﬂﬁ&ﬁ’zﬁéﬁiﬁﬁd\&?_fﬁm
BaE(Hm: %” 5 ?" e 9 i u ! ﬁ o u )
ﬁmﬁ@ﬁmﬁWT%QEﬁ@%°ﬂﬁﬁ?%ﬁ%ﬁ@ﬁﬁ
MNERMBEBINEAANE S - BBEEHIEBEOELERSR »
METBEHERONEY ) ¥AR—SFA KNI BTIBINER
NERBEBEELENBR o

XAMERREFEKOR AR BETJHEHERZE S

Lo L4335 14345 14+3+5+71 -
EMBRESEF I RKREATR I ROMBE o ELEBHEE K
BEREUANS —Fik c EMBARO FEATEHES K2
EEREMOKE o

1 S

CLANFEANF EATHEERHERBREARBER
RB HEERYAER - ERBURAUREZEZ 2R cREE
BERRE WEY U5 BERAHERNBREOE®RS » BE
EERMEKF » FEBELTRHRERIOFI0 > 10+2 1 20 4+ 30
“~RIBRANMAMAEEDR (L +1 0 1 4+2 35 2435 0)
FEEEMAR BUANMERCENBRR  c EENFETHES
BB = KR AL Bk R A I0 4+ 00 s 2004300 0 1000 1000 »
200+ 3000 » - o

19
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ME s M E/M 73" BB EE 73000 o b4 » FIE A & EMS
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AB HEARSBRSEAESRAE  MOBRHERRBSTU
RARSBEALAFTEHIONIR - EXNUERE ST HEHRE F
FaR»I L ERTRANKBIRE  BUIERENBHRE
FAHEBERB - b4 REHERTHBERNEITRIM
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BERR % vvo' SHRERAE » BEHAR - &
BB E
Pp = s ensg’,
' -
%E <w< %? ’ k=0,1,2, ...
| !
kt‘ By % Tx % s
0 8 1 1.1547005383
1) 127090,5 0.13397459622 | 0.51763809022 | 0.53589838484
2 24 | 0.25881504511 | 0.03407417372 | 0.26105238442 | 0.26330499516
3 48 10.13052619221  |0,00855512863 | 0.13030625846 | 0.13108692562 |
4 96 10.065403129233 |0.00214107676 | 0.065438165644 | 2.065473220824 i
5| 192 {0.032719082822 0.00053541253 | 0.032723463250 |9.032727844268
61 384 [0.016361731625 |[0.00013386209 | 0.016362279209 | 0.016362826807
| 7.1 763 ]0.003131133605 J.00003346608 | 0.003131228053 | 2.0086181276500
81 1536 | 0,20409060:026 | 9.20000836656 0.004090612532 | 0.004050621138
9 1 3072 |0.002045306291 | 0.00000209164 0.002045307360 | 0.0020453084 30
10| 6144 |0.001022653680 |0.00000052292 | 0.001022653814 | 0.001022653948
11 {12228 19.202511323307 |[0.00000013G73 [ 0.0005113269237 | 0.0005113269404
12 [ 24576 |0.2002556614619 |0.00000003269 | 0,0002556634539 | 2.0002556634660
13| 29132 |0.9001273317320 | 0.00090000818 | 0.0901278317322 | 0,2001273317325
14 | 98304 9.00006391586612 0.000000002 05
e




k| omy ok ok THBERUE  |HBEEE (HESCE )
0 8 3 3.464101615 3 1
1 12 | 3.105828541 3.215390309 3 1
2] 2413.132628613 3.159659942 3.1 2
3 43 | 3.139350203 3.146086215 3.1 2
4 96 | 3.141231951 3.142714600 3.14 3
5 192 | 3.141452472 3.141873050 314 3
6| 1384 3.141557608 3.141662747 3.142 4
71 763 |3.141583392 3.141610176 3.1416 5
1536 | 3.141590463 3.141597034 3.1416 5
9 5072 3.141592105 3.141593748 3.14159 6
15 | 6144 | 3.141592517 3.141592927 3.141593 7
11 | 12288 | 3.141592619 3,141592722 3.141593 7
12 | 24576 | 3.141592645 3.141592670 3.241593 1
13 | 49152 | 3.141592652 3.141592658 3.1415927 8

xi® 2
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Problem-solving
as an Art Form

Ed Barbeau

REPRODUCED WITH PERMISSION FROM
GRADUATE, THE UNIV=RSITY OF
TORONTO ALUMNI MAGAZINE,

WEEREW LOGIC VIES WITH INTUITION, AND CALCULUS MAY NOT HELP

When I was in Bangzhou, China, Last June, I had the opportunity
of watching a Chinese brush artist at work. ‘After his assistant anchored
the corners of a blank page with slate bars, the artist began. Dipping
his brueh first into the ink, then into a water dieh, he made a mumber of
apparently random mmears, However, with deft and delioate strokes, he
incorporated them into hills, temples and trees. A middls band moross
the. page which he.sssiduously avoided proved to-be-mist which divided
peeks from lowlands. In three—quarters of an hour, he was done. I
thought as I saw him working how much like doing mathematics his task
vag. . One begins with a few ideas whose form may be unclear, and by a
combination of judgemeni and technique, binds them together into a whole

which is coherent aml even beautiful to contemplates

Ideas and solid reasoning are the brush and ink of methematics.
Just as the artist begins with an image or concept and with ekill and
aconomy mekes it live for his viewer; so the mathematician starts with
8 conjecture or a problem and with gkilful and scomomical juziaposition of
ideas arrives at & convicing and satisfying solution. I will illustrate

with some problems.

Hhat was on the turtle's back

Sinoe we sterted in Chinam, let us remain there for a while. The
ancient Chinese were fescinated with numbers. There im a legend that about
4,000 years ago, the Chineae Buperor Yu encountered, on the banks of the

25




Yellow River, a divine tortoise. On its back were the numbers from 1 to
9 inclusive in & three by three square array such that the sums of the
digite in each row, each column and each diagonal were the same (& "magic"

square).

Can we reconstruct this array?

First, let us make clear what the problem is. If we denote the

numbers by letters, we have the array

A B 4
D E F
G H I

for which all the sumss A+B+C, D+E+F, G+H+I, A+D+0, B+E+H, C4FsI, A+E+I
and C+E+G ought to be equal with the appropriate sutstitutlion of numbers
for letters. There is an obvious way to solve the problem 3 simply try
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all 362,880 ways of filling in the numbers and chuck out those which do
not work. However, this pedestrian approach seems unattractive., We have
to be more selective, finesse away the unpromising avenues of approach and

go to the core of the matier. Where should we focus our attention?

Perhaps we should go after the centre number s E. Why? It is
unique. There are four corner numbers, four numbers in the middle of an
edge but only one in the centre. And, it is involved in more sums (four)

than any other mumber. This is vague, but gives us a place to start.

Since we will make use of the sums involving the centre number,
what will the sum be? The sum of each row must be one-third of the sum
of all the figures in the array. This latter sum we know s it is 45, the

sum of all the digits from 1 to 9 inclusive., So the answer is 15.

The remaining mimbers can be divided into four pairs and, since
the sums of all rows are equal, the sum of each pair must be equal. In
the sums involving B, this gives us A+I = B+H = C+G = D+F, Therefore,
the sum of the eight numbers not in the middle, which is 45 ~ E, must be
divieible by 4. Thus, Eis 1, 50or 9. If E is 1, the sum of the other
eight mumbers is 24 so the sum for the four pairs, A+I and the others, must
be 11. But this gives ths wrong sum for A+E+I which is supposed to be 15.
Thus E camot be 1. Neither can E be 9 for the same reason. The only
possibility is that E is 5.

To narrow down the possibilities for the remaining numbers, it
is often useful in such situations to meke & parity determination, that
is, to see which numbers can be even and which odd. Can any rumber in
the middle of an sdge (B, D, F,rﬂ) be even? Suppose B ig even. Since
all sums are 15, an odd number, if B is even, H must also be even. One
of A and C must be odd and the other even. Because A and C are in
synmetrical positions, we might as well agsume that it is A which is
odd and C vhich is even. We are led to the following arrangement

odd even even
even odd even
aven even odd

Thus the array has to have gix even and ihree odd numbers. Unfortumately,
we Were provided with four even and five odd numbers, so we have to
conolude that none of the mumbers in the middle of an edge can be even.

All must be odde. Since we have four odd numbers to place (1, 3, 7, 9) they
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have to be placed in the middle of the edges. By the symmetry of the
array, we might as wWell take B to be 1, in which case E ism 9, If we take
D to be 3, then F must be 7, This gives us

A 1 ¢
3 5
¢ 9

A cannot be 2, 4 or 6. (th? See what these possibilities force on €
and 0.) Hence A must be 8 and we are left with

¥hich works. This is the only possibility in the sense that the edges
must contain those nmumbers in those relationships whether horizontally

or vertically.

If you arrived at a solution on your own, your reasoning might
bave been quite different. In fact, you might have been able to narrow
down the possibilities much more efficiently. I would be interested to
see these more elegant solutions. Of course, mathematicians have not
been content to leave the matter at this point. The situation can be
generalized in many different ways. For example; we could increase the
size of the square, and ask how to arrange the numbers from 1 to 16 in
a four by four array, from 1 to 25 in a five by five array, and so on,
80 that all row and column (and, perbaps, diagonal) sums are equal. In
fact, there are general methods which will enable a solution with equal
Tow and column sums to be found regardless of the size of the square
array. Here is a solution to the eight by eight problem due to Karl
Friedrich von Jinisch in 1859 which will be of particular interest to

chess players.

50 1 24 63 14 37 26 35
23 62 59 12 25 34 15 38
10 49 64 21 40 13 36 271
61 22 9 52 33 28 39 16
48 7 60 1 20 M 54 29
59 4 45 8 53 32 17 42.
47 2 57T 4 19 30 55
58 5 46 3t 56 43 18
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The sum of each row and each column is 260. If we mmber the squares of
& chessboard in this magic way and place a knight on the square marked 1,
then a succession of legal moves will carry him to each number in order and
finally back to the square he started on.

You could also try your hand at creating your own problem, Like
the writer of a good detective novel, the creator should try to find one
for which some basic reasoning will go a long way towards the denouement.

Here are two such problems.

An B of a problem

Fill in the mumbers from 1 to 7 inclusive so that the two sides
and the bar of the H all have the same sum.

J K
L M N
P Q

The twenty trinity

Fill in the mumbers from 1 to 9 inclusive to make each of the
three sides of the triangle add up to 20.

An oven—ended problem

In the situations discussed until now, a flash of insight may
help to cut down the amount of work nmeeded. One of ny favourite problems
vhich admits a quick solution if you have the right inspiration is the
following.

Two face diagonals of a cube meet at a common vertex. They
determine an angle. What is the angle?
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Forooor s TETODIT®T

If you give this problem to a first year university mathematics
student, he may try to apply some sophisticated geometry or vector
techniques. But you do not need any of this high-falutin' stuff; all you
have fo know is thst the sum of the angles in any triangle is 180 degrees.

What is this lying on the surface?

Another problem of the same ilk is attributed to Samuel Beatty,
for many years head of mathematics and dean of arts at the U of T. The
centre of gravity of an empty beer mug lies above the bottom of the mug.
Thus, when you start to fill it, the beer will go below this point and the
centre of gravity of the mug and beer together will descend. However, as
the mug fills up, the centre of gravity will eventually rise. Argue that
when the centre of gravity is at its lowest point, it is resting on the
surface of the beer. (This is a fiendish question for first-year calculus
students; they will often get tied up in high powered techniques rather
than use some basic reasoning. One of the most important things to learn

about calculus is when not to use it.)

A classical feast

We began with a turtle in ancient China. Let us change the
setting to an ancient Roman coliseum and an animal of another sort. The
stadiumn surrounds a circular field from which there is no exit. Onto the
field come a ferocious lion and a hapless gladiator. Both are tireless,
agile and intelligent. (In mathematical problems, we pick only the best.)
The lion is also hungry and wighes to meet the gladiator for lunch, while
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the latter bends every effort to avoid leo's clutches.

Let us suppose that the top speed of the lion exceeds that of
the gladiator. What will happen? Obviously (you say), the lion will catch
the gladiator and seal his doom. But is this so clear? Certainly, if both
Were out in the open, the gladiator would run like sixty and the lion would
take after him and eventually catch him. But it is conceivable that, in a
confined space, the gladiator could twist and dodge enough to aveid his
fate.

How can We resolve this element of doubt? Surely, the best the
lion can do is run at top speed, keeping his quarry in front of him at all
times. Actually to show that the lion will succeed, we have to set up and
solve what is called a pursuit problem which requires some fairly advanced
mathematics. But there is a simpler solution. We can prescribe for the
lion a strategy which is probably not as good as the one just described
but which can be justified much more easily. The lion should track the
gladiator. He should first run to a point that the gladiator has passed
and then follow his exact trail. Since the beast can run faster, eventually

he will catch up.

There .are variants to the problem $ what if the gladiator runs
faster than the lion? and both uss their best strategies? What if the

best speed of both is the same?

I will end with two problems for which solutions ere invited.
There is an appendix with some comments to get you started.
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Love of five oranges

You have five oranges, which look identiocal in every respect.
However, they all have different weights, Using only an equal-arm balanoe,
arrange the oranges in inoreasing order of weight. (An equal-arm balance
permits only a rough comperison of the masses placed in the two pans; you
can tell whether both have the same weight or else which one is heavier.
You oannot determine the actual weight in grams,) One way to solve the
problem is to compare all possible pairs of oranges; this will require
ten weighings. Reduce the rmmber of weighings required. What is the
least number of weighings that may be necessary to sort the oranges?
Problem of the dancing pairs

A line of six danocers is arranged so that three ladies are to
the left and three gentlemen are to the right s L L L G G G, When the

musioc beginsy; two dancers, keeping the same order, move io a new position

wfE
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not occupied by any of the others. Sometimes the pair that moves will be
two ladies, scmetimes two gentlemen, sometimes a lady and a gentlenﬁan. As
each pair reaches its new position, a new pair sets off., Arrange a dancing
sequence so that, at its conclusion, ladies and gentlemen alternate with
nogaps 1 GLGLGLor LOLG LG,

Here is one solution (the pair about to move is underlined) 1

LLLGGG T
LGGJGLL
Lga

a ¢ L

LG6LGL

Is this the solution which requires the fewest moves?

Solve the same problem with four dancers of each sex. See how
high you can raise the number of dancers and how small you can make the

number of moves.

¥hen doing these problems one tends to think on different levels.
Initially there is a period of familiarization which might involve some
experimentation, trying out special cases or trying to falsify the
asgsertion. Graduslly an intuition develops about what might be required
to solve the problem. Pinally, one's thinking becomes more formal as one
analgzes the possibilities and arrives at a solution which is definitive.

APPENDIX

The twenty trinity

If we total the totals of the three sides, we get 60. The
corner numbers R, W, Z each appear twice, one for each side to which it
belongs. Therefore, since the sum of the digits is 45, R+W+Z must be 15.
FRow it is not hard to argue that 5 must be at a corner s if 5 is within
an edge, say S=5, then the sum of the rest of the numbers in that edge,
R+U+¥, must be 15; but then, R+U+W a R+Z+W, so U«Z, which is not true
since all the numbers are to be distinot.

An open-ended problem

Close the open ends by joining the other ends of the face
disgonals to produce an equilateral triangle. The correot answer is 60
degrees,
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The beer and mug problem

The argument is reduction ad absurdum., We argue that the centre
of gravity can be neither above nor below the beer at its lowest point,
and therefore must be on the beer. Suppose, if possible, it is above the
surface of the beer; then any further beer would initially land below the
centre of gravity, and the centre of gravity of the new system would have
to be even lower. If the position of the centre of gravity is below the
surface of the beer, then we could make it even lower by removing a little

of the beer,

A classical feast

If the gladiator is the faster of the two, he should run to the
wall and around the edge at top speed. The lion, to catch his prey, must
attain both the same distance from the centre and the same direction as
the gladiator, Any atiempt to do one of these means that he loses ground
on the other. If both run at the same speed, the situation is more
complex. The gladiator must avoid going to the edge; if he stays on the
edge and the lion starts at the centre, the lion will cat¢h him in the
time taken to run a quarter of the way around. It can be shown that if
both gladiator and lion act wisely, the lion can come arbitrarily close
to the gladiator but will never actually catch him.

Love of five oranges

There are 120 possible ways in which the oranges might be orderedj
your task is to arrange the weighings so that all possibilities are
eliminated except the one which actuslly existd. Each result on the
balance will eliminate some of the possibilities while being in accord
with others. The atrategy to follow is to try to pick a pair to compare
at each stage so that whatever happené, the number of possibilities to
check is as small as possible. For example, the first application of the
balance should be such that each outcome legves you with only 60 possibi-~
lities to check. The second application reduces the number of outstanding

possibilities to 30, and so on.

To get a feel for the situation, you may wish to do the problem
with three (three weighings required) or four oranges (five weighings
required), EHow many weighings are needed for six?
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Problem of the dancing pairs

This one is quite time-consuming. There is a better solution
for three dancers. Keep plugging away to try to get the absolute best
solution for four and five dancers; you may then be able find a pattern

for dealing with higher numbers of dancers. Be warned that this is tough.

Have Comments, Suggestions,
and/or Criticism?
White SMIN
Mail entries to
The Editor, School Mathematics Newsletter,

Mathematics Section, Education Department,
Les Gardens, Hysan Avenue, Hong Kong.

Deadline for entries is 1-6-89
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Solving Trigonometric
E quations of the Type

acosf+bsing =c¢

George Lui Chan Shu Kui Memorial School

Y
J
P(x,y)
X ¥ coordinate
By definition,; tan® = Fooordinate
Y
] when9-90°,y-r,x-0
o] =x i

tan 90° .% 18 undefined ,

So in solving & ¢08@ + b 8in® = o by using the substitutions
B
taneaﬂ-, 8ind = —g-t—, ooed 1ot

14 148° 144°
be taken,

vwhere-t = tan -:— y #Bpecial oare should

[:) 0
Although 8ing -Et;m_-i__, yot sin 1800 = 2—&26 is absurd,
1+tan'-g- j+tan® 90

beoause tan 900 is undefined,

So if a co86 + b 8in6 = o is sclved by ueing such substitutions,
it is necessary to test whether 0-1800 is a solution of the equation or not.
Example. Find the general solution of cos@® + 8inG = =1,

Hethod 1, 1§ 0086 + 1 8iNG = =9
ote J1541" cos (0;:0 = ~1

vhere tsno(-T.1

1e0. o(-o450
o' coa(e~45°) = =L
/E

@ - 450 - 3600 + 1350 where n is an integer.
6 = 3600° ¢ 1357 4+ 45°
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- 3600° + 180° or 360n° - 90°

Hethod 2.
cos® + 8ind = =1 By using the substitutions
1=t 2%
t
MY Pl tang = 4
ote 1-t142t o -1-f? . 2t
8inG = y
2t = =2 T+
t o= =1 1=t
ote tang = - €080 = .t ’
g = 180n° - 45° $an0 = 2%
} 3
1=t
©

= 360n - 9o
vhere n is an integer,

From the above example, it is seen that if the second method is
employed, only the solution 6 = 360no - 90O is obtained; while the other
solution @ = 360no + 1800 is missing, So the complete work should be as
follows:

MYethod 2.
oonO + 8ind = =1 By using the substitutions
(%]
1=t 2t w e 1 a
1
e T T ~2
o‘o 1"t.+2t - _1-t. sinO -] T‘%‘
2t & =2 3
1=t
t = -1 c0s8 = THT
P tﬂng- =1 o4
tan® = =
8 . 180 - 45° !
6 = 360n° - 90° is one
solution.
(0] ¢] . 0
When © = 180, LES = cos 180 + sin 180 = =
RES --1

o'e O 360no + 1800 is another solution
o+'s the general solution is @ = 36Ono - 90o
or 6 = 360no + 1800

where n is an integer.
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Solving Quadratic
Inequalities in One Varijable

Tse Ping Nam
Ng Wah College

If students are asked to solve an inequality such as

3 -x-220( or£0)
within 15 seconds or so, most of them can hardly find out the solutions
without memorizing some properties or theorems, e.g, if (x—a)(x—b) <0 and
a<b, then the solution is given by a<x<b . This article tries to exploit
& rather tricky but reliable technique which enables us to solve a standard
quadratic inequality in a few seconds. Also, this technique will be found
useful in graph sketching as well as tackling multiple choice problems,

Let us illustrate the idea by looking at the above inequality,
Traditionally, there are three ways to solve

o ~x- 220 .
Method 1 (Inequality Property)

k> -X =220

(3x + 2)(x~1)>0

Either x+ 20 or [3x+ 220
(x -1 <0 x~-120

Either X g -2/3 or 13-2/3
[x <1 [121

The solution is x g ~2/3 or x 21

Method 2 (Theorem)

For (x = a)(x ~b)>0 and ifa < b s then solution is x ¢ a or
x2b .
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Thus 32 =x-230
(3ax+2)(x-1)>0

[x=-(-2/3)] (x-1)>0

The solution is x <=2/3 or x 1 .
Metbed 3 (Tabulation)
3 -x-2%0
(3x+ 2)(x = 1) »0
x <=2/3 -2/3<x <1 x> 1
x4+ 2 - +
x ~ 1 - -
(3x + 2)(x - 1) + - +
Table 1

The solution is x €=2/3 or x 1.

The method of tabulation can be put in another way by sketching the

quadratic function
y=3 -x-2

as shown in Figure 1.

The graph is divided into
3 regions and the signs of
¥ in various reglons are
tabulated in Table 2,
which conforms with that
shown in the last row of
Table 1.

=23 N 0
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Signof y = 3x* ~x =2 Region
+ x < ~2/3
- “2/3<x <1
+ x> 1
Table 2

Thus, from the above discussion, if the sign of y = 32 - x = 2 is known for
& particular region, say x > 1 , then its nearby region must be of opposite
sign, i.e. the sign of y in —2/3 <x <1 is negative and hence y must have a
positive sign in x <-2/3 « This is summarized in Figure 2, from which it
can be seen that not only does it provide an answer for 3 - x-220 but
also solution to 3¥* - x ~ 2 <0 » Whose solution is given by the middle
region ~2/3 ¢ x £1.

Vi
y

Flgure 2

He are now in a position to put the above idea into practice.
Example 1 Solve the inequality 2 + Tx - 4 <O .

Solution Step 1 For 22 + Jx -~ 4 = ©
(2x =1)(x+ 4) =0

x=% or-4
Step 2 Since, for x>#% (e.g. x = 100), the sign of
(2x - 1)(x + 4) is positive, thus we have

¢ - +
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The solution is -4 < x ¢ 3 .
Exanple 2 Solve the inequality 14 + 5x - ¥ >0.

Solution Step 1 For 14 + 5x - 3 = 0
(1T-x)(2+x) =0

Ve have x = -2 or 7

Step 2 For x>7 (say X = 100), (7 - x)(2 + x) is negative.
Thus

The solution is -2 <xT LT,

In this example we have " - + - " instead of " 4+ =+ ", This occurs
s8imply because of the sign chenge in the coefficient of ¥ - term. If we
sketch the graph of Y= 14 +52 -~ as in Fié;u-e 3y it can be seen that the
sign of y follows the pattern of " - + -

7
In fact one can always obtain the

"+ « 4+ " pattern 1f the above ' 3 ]
inequality is modified into : Y= 1S
another equivalant system with | ,
positive coefficient in ¥ -~ temm

by multiplying the originsl ' / l

system by -1, together with '/ \' %
the necessary change of the 2. 0 7,

inequality sign. This is )

illustrated as follows. | |
14+5x =% >0
4+5 Y Ve~ y —ve

and its equivalent form is

2 -5z~ 14<0
(x+2){zx-7) <o

Figure 3

".The solution is again -2 <x <To.
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Example 3

Solution

Solve the inequality (2x + 1)(x - 3)(x +5)< 0 .
The method introduced in this article will be found useful and

convenient in solving standard inequalities of higher degrees.

Step 1 For (2x + 1M{x -~ 3)(x +5) =0

ve have x=-%, 3 o0r-5

: ' + X

—i 3
-5 7 3

Step 2 For x >3 (say x = 100), (2z + 1)(x - 3)(x + 5)
has a positive sign. Thus

- + - +

The solution is x <=5 or -4 <x <3 .

A rough sketch of y = (22 + 1)(x = 3)(x + ) is then obtained

as shown in Figure 4.

4 g=(2x+|1x—3x><+5)
-5 S AN Le] 3 X
Figure 4
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Extracts from Seminar Handouts on
Internal Assessment for

Mathematics in Secondary Schools

Mathematics Section

Advisory Inspectorate E. D.

Ia. Introduction

1.

The most common types of internal assessments for Hathematics

are tests and examinations.

Tests

to be administered at the conclusion of & unit or a mmber
of units.

to determine whether the pupil has mastered the material and
is ready to proceed to the next unit of instruction.

to provide information to the teacher to guide him in his
instructional program.

Examination i

to be administered at the end of a school term.

to provide an overall assessment of the pupils' achievemant.

Procedure of test construction

defining test objectives
specifying test content
preparing a test blueprint
writing the items
administering the test
scoring the ansvers

analyzing test results
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Ic. Notes on how to make a better assessment

1.

2.

3

4.

Allov adequate time for preparation

Designing an assessment should not be rushed, MTeachers should
ensure that there is sufficient time to spend on the preperation,

Prepare an assessment blueprint or specification grid

The skills, abilities or knowledge which should have been
acquired or developed during the period to be assessed must be
clearly established. These can be tabulated and questions are
to be set for each category to reflect the balance of the
teaching.

Alternatively, an analysis of the agssesament may be made after
the questions have been written, to check that the syllabus
coverage is adequate. Ideally, both procedures should be

carried out.

Ensure a wide and balanced coverage, also an adequate variety

in types and skills

Questions should be set to cover all essential areas of the
teaching syllabus. This is particularly important in annual
examipations. A good variety of questions can definitely help
to achieve a better coverage of the gyllabus. While deciding
on varieties of questions, aims should be set to test on pupils!
understanding of concepts and mastery of problem solving skills
rather than rote memory or mechanical computations.

A possible composition of a test/examination paper is to have
30% MC items, 30% short questions and 40% long questions. In
any casey; the weighting for multiple-choice items should not be

greater than 40%,

Prepare more test material than you think you will need

At a later stage, you mey reject some questione and it is easier
Just to eliminate them Tather than baving to think up new ones
to fill the gaps.
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Avoid allowing a choice of questions

Allovwing a choice of questions complicates everything. Pupils
have to make the choice and it is often only too apparent that
some choose the wrong ones and fail to do themselves justice.
Moreover, when the pupils have chosen different questions, they
are in effect doing different assessments and it is a very
difficult task to compare the performance of one pupil with
another. For a choice to be valid the questions should either
all be of equal difficulty or the harder ones should carry more

marks,

Set the assessment at a reasonable level of difficulty for the
pupilse

The level of difficulty should be adjusted appropriate to the
ability of the pupilse, i.e. even the weakest ones could find
something that they can do whilst the higher ability group could

find some challenging questions to mske a distinction score more
worthwhile. If too many pupils get zero in an examination or if
a lot of them get top marks, it tells you nothing about their

abilities relative to one another.

Do not set tricky questions

It i8 a mistake to think that a test/examination is made harder
by including some tricky questions in which pupils have to spot
a particular vword or phrase which appears to be asking about
something quite different, Pupils who do spot the trick may
feel that they have been very clever (and even the teacher
feels the same at having set it sometimes) but whatever is
being tested, it is not attainment in the subject. In addition,
the questions should be written in simple language and be
concisely worded. Questions requiring tedious or complicated

calculation should also be avoided.

Give clear ingtructions as how to answer

Instructions should be simple and complete. They should
include items such as whether to answer on the azamination/
teat paper or on an ansver sheet, whether working is required,
the marke allotted to the questions and the time duration
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10.

1.

13.

allowed for ansvering, etc.

Avoid setting 'yes or no', 'true or false' questions

Pupils get half of the chance of getting a correct answer by

guessing. Pupils should give one or more reasons to such answers.

Plan the layout of the assessment carefully

Attention should be given to the layout of the paper so that it
is easy to read. The test/examination paper should be typed if
pPossible, and duplicated so that each pupil gets a copy.

Adequate space must be allowed for the answers to be written in.
Large and clear diagrams should be drawn and they should be fully
labelled. Test items should be grouped according to item format,
and ordered according to difficulty within each format.

Prepare model answers and merking scheme

Model anavers and marking scheme should be prepared before the
assessment is administered. In fact, right after the questions
vere writlen, the answers should be worked out because they may
bring Yo light ambiguity, unrealistic expectations or other
deficiencies. Alternative methods for solutions should also be
vorked out for this will help to gauge the difficulty of the
asgessment. Decide how the paper is to be marked and what

each question is worth., A balancedweighting of mark allocation
should be figured out appropriate to the type, length, skill
involved and level of difficulty of the questions.

Checking of the drafts

After setting the paper, leave it for a few days and review it
critically. It is not surprising that a number of shortcomings
can be spotted like ambiguities, poor wording, unclear instructions

repetitive questions, etc.

Second opinion is helpful

Ask a colleague to read through the paper for he/she may spot

weaknesses that you have missed.

Checking of stencils and duplications

Stencils should be checked carefully before duplicates are made.
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15.

Proof-reading of the paper after duplication is also required to

spot the misprints and errors.

Helping pupils prepare themselves for taking tests

Pupils should be taught how to allot time to the various
questions and how to organize and present solutions logically.
They should be motivated to do their best on tests and should
be encouraged to review the test if time allows and change

answers where necessary.

After the assessment, study the results carefully

Test results should be discussed with the class as a whole and/
or with individual pupils., Very often more information can be
obtained from an assessment than just the total marks. An
analysis of the results will show ways in which the test items

can be revised and the instructional strategy can be improved.

Check List for the planning stage in preparing classroom tests

(1) What is the purpose of the test? Why am I giving it?
(2) ‘¥hat skills, knowledge, attitudes, etc. do I want to measure?

(3) Have I clearly defined my instructional objectives in terms
of student behaviour?

(4) Have I prepared a table of specifications?

(5) What kind of test (item format) do I want to use? Why?

(6) How long should ths test be?

(7) How difficult should the test be?

(8) How will I arrange the various item formats?

(9) How will I arrange the items within each item format?

(10) Vnat do I need to do to prepare students for taking the test?

(11) How are the pupils to record their answers to the multiple-

choice items? On separate answor sheeta? On the test paper?

{12) How is the multiple-choice portion to be socred? Hend or
machine?

(13) How is the conventional portion to be seored? With the
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help of a model answer and marking scheme?

(14) How are the test results to be reported?

Have Problems
for Discussion?
Write SMN
Mail entries to
The Editor, Schoal Mathematics Newsletter,

Mathematics Section, Education Department,
Lea Gardens, Hysan Avenus, Hong Kong.

Deadline for entries is 1-6-89

L

e

I
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11,

Multiple—choice Items

1e

2,

3.

Introduction

A multiple—choice item consists of a problem and a 1ist of
suggested solutions, The problem may be stated in the form of a
direct question or an incomplete statement and is called the stem
of the item. The list of suggested solutions may include words,
numbers, symbols or phrases and are called options. The pupil is
typically requested to read the stem and the list of options and
to select the one correct, or best, option. The correct option
in each item is called the key while the remaining options are

called distractors,

The instructions for a multiple-choice paper should be clearly

stated. An example is given below:

This examination conaists of 40 items on 7 pages. Each item
carries 2 marks. Try to answer every item, but do not spend too
muoh time on any one item, For each item, darken the box
corresponding to the option you choose on the answer sheet.

Darken only one box per item,

Advantages of multiple—choice items

(1) The multiple~choice-type-tests provide an extensive sampling
of course contant, due to the large number of questions

that can be included.

(2) Multiple—choice items can measure pupils' ability to recall
knovledge as well as their ability to apply knowledge.

(3) The nature of the incorrect options selected by pupils

provides diagnostic information.

(4) Scoring can be quickly, easily, consistently and more
reliably done,

Limitations of multiple—choice items

(1) Preparation is difficult and time~consuming,
(2) Multiple—choice items are subject to guessing,

(3) Multiple—choice items are inappropriate for measuring’ the
ability to organize and present solutions, also inappropriate

for measuring some problem solving skills,
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Some sBuggestions for writing the multiple—choice items

(1)

(2)

)

(4)

(5)

(6)

(M)
(8)

(9)

The item stem should be meaningful by itself and should

present a definite problem. It should be unambiguous in
wording and concept.

Each item should have a single objective.

The item should consists of simple data to avoid tedious

manipulation.

The item stem should be in simple wording and should contain
words or phrases which would otherwise have to be repeated

in each option,
The item should be stated in positive terms.

The item should contain only one correct or clearly best
answerT,

The item should not contain overlapping options.

The stem should be free of olues to the correct answer.
Also, overlapping items should be avoided because the
information presented in one item may provide a valuable

clue for answering another item.

Al distraoters should be plausible, Each distracter should

(10)

(1)

(12)

attract some pupils with certain misconceptions, otherwise
it makes no contribution to the functioning of the item and
should be eliminated or revised.

Options such as 'hme of the above" or "all of the above"
should be used sparingly.

The correct answer should appear in each of the option
positions approximately an equal number of times, but in
random order. A simple way to obtain a random placement of
the correct answer is to place sll verbal options in
alphabetical order and all mmerical answers in numerical

order,

Items used to measure understanding should contain some
novelty, The problem situstions must be new to the pupils
but not too far removed from the illustrative examples

used in classe
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III,

I,

(13)  Use four or five options.,

5¢ Check list for writing multiple—choice items

(1) Has the item been clearly and concisely presented? Is the
main problem in the stem?

(2) Does the item have a single objective?
(3) Are the data sufficient and simple?

(4) Has the item been cast so that there is no repetition of

key words or phrasee for each option?
(5) Have all irrelevant clues been avoided?

(6) Have negative statements been avoided? If used, has the
negative been underlined or written in capital letters?

(T) Is there only one correct (or best) answer?
(8)  Are all distracters plausible?
(9) EHave overlapping options been avoided?
(10)  Eas "all of the above' been avoided?
(11) Has "none of the above" been used only when appropriate?

(12) Are the correot answers randomly assigned throughout the
test with approximstely equal frequency?

Setting a conventional paper

When the purpose of the test/axam. has been defined and the test plan
developed, the next stage is question writing, There are several
forms which questions can take., Questions can range in form from

the open-response requiring extended written answersy such as long
questions, to objectively-scored questions such as fill-in-the-blank
items and short-answer items, A middle ground between the two forms
is represented by the highly structured or ‘'programmed' form of

open~response questions,

Common types of questions

Fill—in-the-blank items/Questions requiring snewers only

This form of questions has a space(s) on which the student writes the

ansyer to the question,
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IITb,

Principles in writing the items

(1) The question should require ansver(s) consisting of a unique

vord, phrase or number.
(2) PFor computational problems, the degree of precision or unit
erpected in the answer should be specified.

Advantages

(1) It measures lmowledge of facts efficiently and may also tap
high levels of reasoning such as required in inference and

organisation of material.

(2) 1In junior forms, a well set fill-in-the blank question can

remedy the students! weak presentation of solution.
Limitation

(1) Since no intermedinte step is required, a student may gei the
answer by guessing or the result will be biased by the students!

careless workinge
(2) 1t is less suitable for meassuring complex learning outcomes,

Short—answer iteme/short questions

It is an item in which the answer can be got with few intermediate
gteps.

Principles in writing the items

(1) The question should be simple and direct.
(2) It is used for testing one or two concepts.

Advantagen

(1) It is suitable for meesuring a wide variety of relatively
simple learning outcomes and measuring problem-solving
a-bi_llty.

(2) The pupil must supply the steps together with the answers.
This reduces the possibility of guessing the answers,

Timitaetion

It is less suitable for measuring complex learning outcomes,
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Long gquestions

In writing long questions, structured questions are preferred, In

a structured question, there is normally a stem in which the

necessary information and the purpose, as a whole, of the set of

questions that follow are given, The situation is broken down

into simple components to provide students with a set of questions,

Each of the set of questions is related to the information in the

stem but not necessarily o each other, In fact, it is better if

the answer to a question in a structured set is not dependent on a

correct answer to a previous question in the set.

Limitation

(1) A test containing long questions provides limited content
sampling. Some pupils do better on some questions while
others do better on others, Thus, a pupil's score will depend
to some extent on the particular questions asked. The more
questions, the less likely a pupil's score will suffer because
of inadequate sampling of content and the greater the
likelihood that the test will be reliable,

(2) Another serious limitation is their low scoring reliability,
However, variations in scoring can be minimized by careful
construction of the questions and by setiing up specified

scoring procedures,

(3) Scoring answers to long questions is very time consuming and

laborious,

Principles in writing long questions

(1) Present the material in the siem as concisely as possible, The
material should be presented in the most appropriate form, If
diagrams, graphs, tables, etc. are necessary to clarify the
information, they should be provided, The set of questions
should be sufficiently specific and detailed so that the
students know precisely what are required and what direction
their answers should take,

(2) The problem should be well structured with the related
questions written in order of increasing complaxity and/or
difficulty, Beginning with simpler and/or easier questions
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I11d.

(3

has & motivating effeot on the students. Also, this helps
to avoid students spending a disproportionate amount of time
on the more complex/difficu.lt questions encountered early in
the problem and being forced to omit later questions which
they could easily have answered.

The complexity of the question and the length of the expected
solution sbould be reasonable, The question should be framed
to measure the intended objective and be presented, whex;ever
feasible, in a mammer unfamiliar to the students to test if
they can apply the concepts/skills learned to a new situation.

Advantages

(1)

(2)

Though constructing well structured long questions requires
considerable time and effort, it is relatively easier to
prepare o test containing long questions than to prepare &
comparable multiple—choice test.

long questions are especially appropriate for measuring the
pupilts ability to synthesize his ideas and express them
logically and coherently in written form. In va,ddition, long
questions tend to have a desirable influence on pupila' study
kabits,

Check list for writing short-answer questions

1s
2.
3

4.
Se
6o
Te

8,

%%
10,

Are the instructional objectives clearly defined?

Did you prepare a test blueprint? Did you follow it?

Did you formulate well—defined, clear and unambiguous
questions?

Did you write the questions in simple language?

Did you state all necessary conditions/data?

Did you include necessary illustrative diagrams?

Did you avoid giving clues to the correct answer?

For example, grammatical clues, length of correct response
clues?

bid you test for the important concepts/akills rather than

the trivial?

7id you adapt the test's difficulty & length to your students?
Did you indicate the degree of precision required? Whether
or not the unit of measurement is to be included in the answer?
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1.
12,
13.
14,

¥as each question set on a different teaching point?

Did you prepare a scoring key?

Did you review your questions?

Is this format most effioient for testing the instructional

objectives?

IITe. Check list for writing long questions

1.
2e
3
40
5.

6o
Te

8,

9e
10,
1.
12,
130
14.

15

Are the instructional objectives clearly defined?

Was a test blueprint prepared? Was it followed?

Is the question restricted to measuring objectives that would
not be assessed more efficiently by other item formats?

Does each question relate to some instructional objective?
Does the question establish a framework to guide the student
tokthe aexpected answer?

Is each question composed of a set of short-answer questions?
Are the questions realistic in terms of

ae difficulty?

be time allowed the student to respond?

C. complexity of the task?

¥Were the important concepte/skills rather than the trivial
tested?

Here the questions written in simple language?

Were all necessary conditione/data provided in each question?
Here necessary illustrative diagrams provided?

4re the questions novel? Do they challengs the student?

Are all students expected to answer the same questions?

Has a model answer with markiné scheme been prepared for each
question?

Did you review your questions? Yourself? Another teacher?

56




EVALUATING CLASSROOM TESTS/EXAMINATIONS

The ultimate purpose of testing, as with all olassroom procedures, is to

improve pupil learning. Thus, any classroom test we comatruct should be

evaluated in terms of the extent to which it contributes, directly or

indirectly, towards this end.

I. A SIMPLIFIED LIST OF LEARNING OUTCOMES

1. Knowledge/hnderatanding -

2. Application -

3. General akill -
4. Thinking skill -
5. Attitude -
6. Interest -
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terminology
speoific facts
concepts & principles

methods & procedures

factual information
concepts & principles
methods & procedures
problem-golving skills

computational ekills
performance skills

critical . distinguieh between
Taocts & opinions
o ldentify essumptions
underlying
conclusions

identify limitation

of given data
logical . draw valid
conclusions

« generalize

social attitude
goientific attitude

personal interest
educational/vocational interest




II.
A Simplified Instructional Model

(Identify instructional objectives

)
Pre-assess learners' need & ~ plan for remedial measure
~ revise list of instructional
bvackground knovledge objectives
- modify teaching plan

{

[Provide relevant instruction ] ~ through periodic evaluation
(e.g. quizzes or short tests)

l : monitor teaching progress and

diagnose learning
difficulties.

Evaluate INTENDED

learning outcomes

Improve learning &

teaching

Appraisal or
reporting

Other purposes
e.g. remedial teaching,
class stresming,

counselling etc.
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III.

General considerations in evaluating tests/examinations

The purpose of evaluating tests/examina.tions is to find out whether
they function as intended. This could be done by analyzing the
pupils' responses and the following aspects should be considered

Did the questions adequately measure the effects of the
instruction?

Were the questions of appropriate diffiocul ty?

Did the questions adequately discriminate between high and low
achievers?

Were the questions free of defeots?

In case of multiple-choice items, Were each of the distracters

effective?

Values of evaluating the effeotiveness of the test/axamina.tion

questions?

Helps in selecting or revising questions for future use and
leads to increased skill in test construction.

As ve anslyze pupils' responses to items, we become increasingly
cognizant of technical defeots and the faotors causing them,
During revision of the items, we obtain experiemce in rewording
statements so that they are unambigiois, rewriting distracters
so that they are of a more appropriate lsvel of difficulty.

Provides a basis for efficient class discussion of the teet results,

Ensy items that were answéred correctly by all pupils can be
onitted from the discussion, and the conoepts in those questions
causing pupila the greatest difficulty can receive special
emphasis. Also, misinformation and misunderstandings reflected in
the choice of particular distracters can be corrected.
Provides a basis for remedial work.

Analyzing pupils' responses brings to light general areas of
veakness which require more extended attention.

Provides a basis for the general improvement of olassroom
instruction.

Materials which are consistently too difficult for the pupils
might suggest curriculum revisions or shifts in teaching emphasig.
Similarly, common errors among pupils might direot attention to
the need for more effective teaching procedures.
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V. Suggested evaluating procedures 1

Data from item analysis and other statistical procedures will aid the

teacher in making judgements in the evaluation process. Hovever, these

procedures will not be disoussed in this seminar owing to limited time.

What we are going to suggest here are some simple and quite practicsl

evaluating procedures.

(2)

MC Items Response Chart

The structure of this chart is self-explanatory. Pupils may
enter the scores themselves. This chart offers a two-fold
perspective on evaluating paper as well as the ability of the
pupils. The performance of individual pupil as well as the
scoring of an individual MC item can be studied very easily
from the chert. Pupils' compeience or weakness in respective
content area are displayed 'diagrammatioally'. Irregularities
observed can be further studied by the suggested method V(b).

WIZJ‘FSG789/0/[12/3/4-5/6/7/8/9
1|V i
V.22 RV N A Y
3 |viv
4 lviv i'/ Jd I
5 107
6 |V |v
7 (v v
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9 2|V T
10 ! USRI
nilvle v/
12 v 1
3 1y [
14 AR WVE N T B
5y v g )
/6 ‘v [ ]
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V. (b) Examining the Effeotiveness of the Item s (for McQs)

Options
0801 A B C* D E omits
Upper group # 0 0 20 0 0 0
frequencies
Lower group
frequenocies 4 2 8 3 3 0
Options
€.gs2 A B C D B omits
Upper group ’
frequencies ! v 0 0 0 0
Lower group
frequenocies > 9 6 o0 0 0

# The key of the item.

# The upper group usually consists of the best 27% while the
lower group the poorest 27% of the papers. However, in

cese of amell olasses; 1t is:-better to-bave the top and

bottom halves for more reliable judgement.

Irregularties as spotied in V(a) or items which the teacher finds
interested in may be examined more closely by this method. 3By
spreading out the scoring of respective options, the effectiveness
of the distractors can be studied.

Impression Report for Conventional Questions

A convenient method for markms to jot down his fresh impression on
the paper briefly on the question paper itself. Pupils' common

mistakes are depicted for teachers’ information,




Extracts from Seminar Handouts on

Activities for Mathematics in

Secondary Schools

Mathematics Section

Advisory Inspectorate E, D,

(a) Fibonacei Sequence and the Uolden Seotion Ratio
(b) Activities on Tessellation

(o) Tover of Hanoi

(d4) Frog

(e) Pentominces

(£} Flexagons

(g) Mobius Strip

(h) Lisv of books
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(a) Pibonacci sequence and the golden seotion ratio

The sequence 1 1, 1, 2, 3, 5, 8, 13, ¢.. where the next number.is
formed by adding together the previous two number is oommonly known as the
#Fibonacoi sequence.

Although the Fibonaccl sequence 1s not of any great importance in
pure mathematics, the faot that it has been found to ocour both in nature
and in art is paradoxical enough to warrant investigation.

The mumber sequence ococurs in nature in many surprising ways. If
you look at the scales on a pine oone, you will see that they appear to
spiral around the cone. Count the mmber of such spirals and you will
always find it is equal to one of the numbers in the Fibonacci sequenoe,

Similarly the seeds in a sunflower head also lie on spirals and
the mumber of spirals will agin be a Fibonaccl number., This spiral is
known in mathematics as a tlogaritimio spiral’, Remarkably enough, it is
Just the kind of spiral frequently found in the arrangements of seeds in
many flowers, in the shells of snalls and other animals,

The reotangle oonstruotion in 'spiralling squares! gives a very
praotiocal way of drawing a logaritilmic spiral by a quadrant of a oirole in
oach new square which is added.

Now, ccasider the ratio of any term to the suocceeding term of a
Fibonecol sequance. Use your caleulator to express the ratios in deoimal

form,

#The msequence is named after Fibonrooi, an Itali_a.n ma.thenatioi#n of the
13th Century. In faot, a Fibonacoi sequence is generated by taking any two
nunbers as a atarting point and using the rule of always adding the last
tWo numbers te obiain the next number,.
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For example starting with 2 and 9
Fibonaool sequence

2 9 11 20 31 51 82 133 «ee
successive ratio

9 120 N 51 82
2911203151_8:221

No matter what numbers you start with you should have found that
the ratios appear to be always getting closer and oloser to a number whioh

starts with 1,61803c¢ee0
This number was studied in a couple of thousand years hy the Creeks

in a geometrical context. They wanted to divide a line segment AB at a
point P so that the ratio AP 1 PB equalled AB : AP, If we let AP t PB be
x and since AB = AP + PB, then

P
A B
x= AP +PB . f + _P_B . 1 4+ 1
AP AP X
giving # - x -1 = 0, from which x equals to a positive value

1461803390050
This ratio is oalled the golden seotion ratio. and its precise

value is 3(1 +,/5).

Pyohologists have done experiments whioh suggest that people find
the most pleasing rectangular shape to be that with its sides in the golden
seotion ratio. Artists toc have been fasoinated by this ratio as architeots
and used it in the design of their piotures or tuildings.,
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Intereastingly if you atart with a rectangle whoss sides are in the
golden section ratio then cutting a square off it leaves a smaller rectangle
whose sides are alsc in the golden section ratio., The figure below shows
the result of the continued division of each successive rectangle intc a
square and a rectangle. Amazing enough, the curve inscribed im the success-
ive squares is again a logarithmio spiral!

() (i)

| b

2 X4

(i) (1v)
Interestingly too the golden saction ratio is the ratio of &
diagonal to the side of a regular pentagon and this fact makes it possible
to ocontruot a regular pentagon using only a pencil; ruler and compasses

only, The key is to construot a length equals to %(1 +,/5). This can bo
done as follows 3
D

.
&S
m
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Construct a right-angle and use your compasses as a pair of
dividers to mark off AB equals to 2 units and BC equals to 1 unit, Join A
to ¢ and extend. By Pythagoras'! theorem AC = ,{5 units., Use the compasses
to mark off D, 1 unit from C, then AD is 1 + /5. Half the length of AD
will give the length of (1 + J5). The rest should be straightforward.
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(b) Activities on Tessellations

(41) Equipment : tracing papers, thin oards, soissors.

Draw an equilateral triangle. Use tracing paper to help cutting out
more identical equilateral triangles. Use the triangles to form a
tiling pattern. Repeat the whole process by drawing any triangle.

Pointe to think about 3

(a) What size (in degrees) is each angle of an equilateral triangle?

(b) How many triangles fit around each vertex of the pattern without
a gap or an ¢verlap?

(¢) How many degrees are there in one vwhole turn?

(@) ¥What is the connection between the answers to {a), (b) & (¢)?

(e) Can any triangle tessellate?

(A2) Equipment s pinboards or spotty papers

Try to form tiling patterns on pinboardes or spotty papers from each of
the following quadrilaterals,

(2)
Square

4 ] 4

)

@
Parallselogram

o (0. o
Quadrilatersl

(h)
Trapszium

B
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(43)

Points to think about 1

(a)
(®)

(e)
(a)
(e)

What size (in degrees) is each angle of & square?

How many squares fit around each vertex of the pattern without
a gap or an overlap?

How many degrees are there in one whole turn?

What is the connection between answers to (a), (b) & (c¢)?

Can any quadrilateral tessellate?

Equipment : pinboards or spotty papers, tracing papers, thin cards

scissors,

Cut out some identical regular pentagons. Try to see whether the
pentagons can tessellate to form a pattern. Repeat the activity with

other pentagons on pinboards or spotty papers.

[ J @ [ >
e [ 4 2
] ]

(8) ()

(e}

What size (in degrees) is emch angle of a regular pentagon, and is it
a factor of 360%7

Can regular pentagons tessellate?
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(L4) Equipment : pinboards or spotty papers, tracing papers, thin cards,

(45)

scisgors,

Cut out pome identical regular hexagons. Try to ses whether the
hexagons can tessellate to form a pattern.

Repeat the aotivity with other hexagons on pinboards or spotty papers,

® - 9 a b a L] e ®
(6 o

What size (in degrees) is each angle of a regular hexagon, and is it
a feotor of 360%7

Can regular hexagons tessellate?

Bquipment ¢ tracing Papers, thin oards, soissors.

Cut out some identioal equilateral triangles, squares and regular
hexagons. Think about 1

(8) ¥hat are the faotors of 360%7

(b) ¥hioh of the faotors is the number of degrees in an angle of
a regular polygon?

(¢) List out some combinations of the numbers obtained in (b) so
that the sum in emch ocmbination is 360.

Try to form tessellations of oombinations of polygons aooording to
the results obtained in (c).
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(d) Frog

'"Frog' is a game relevant to the teaching of mathematical
induotion. Nevertheless, the game may be treated solely as pastime. Rules
and winning strategies are supplied to facilitate quick mastery of the game.

Target t To interchange the positione of two Beis of pegs.
Rules : 1. All pegs may move only towards the opposite side and not
backwards,
2. A peg may move one place into an empty hole, or it may jump
over a peg of the other set into an empty hole.

T4 has been found out that the minimum number of moves is n(m+2),

vhere n is the number of pegs 1n a set.

n 3 4 | 5 6
No. of moves 15 24 35 48

During the game, pupils may be led tc discover the formula and
hence a better learning atmosphere can be created for the teaching of
mathematical induction.

(Winning strategies on separate shests)
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'FROG - SUGCESTED WINNING STRATEGIES

1.

2.

3.

4.

n=3

C—D
E—~C

ns=4

D—B
F—=D
B4
D-+=C

h=35

E-+P
g—+E
A—+3B
HE—+J

neb

H—F
B—C
E—+K
D-—+B

I—+J

A B ¢ D E F @

BE—=C F —B D—F B—D A—=3 C—=A
G—RE F—Q0 D—F B—+D C—B E-+C
A B C D E P G H I

F—D G—=F E-Q C—E B—C D—+3B
H-+F I—+H g—+1 E—+G C—+E A-C
D—+B F-+D H—F g—=H E—=G C—+E
F—+D Ee—>F

A 3B c D E F G H I K

G—E H—=0 F-&H D==F ¢—D E+(C
I-—+0 J—=1 H-+J F-+H D—+F B-=D
C—A E-C G-=E I—+0 E—=I1 J-—K
F—H D -+F B-»D C—+1 E-+C g—+B8
HE—1 F—sH D—=F E~&D G—E F—=Q
A B ¢C D E F G H I K L K
H—P I—H g—1 B0 D==E F-D
J—=H K——J I-—X 01 BE—-0 C—+E
D-+3B F-eD H~F J-+H L-+J H—+L
I K g1 E-=Q ¢ —-=E A—=C B—A
F—D H—=F J—=H L-==J E—=1 I-=K
B—+0 C—E D-=C F-D E—+F J-»H
g-+I B-=0 F—+E E-+F G-+H
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() e Pentoninces
Polyominoes are shapes built up of squares oonneoted edge-to—~edge.
The firet five members of the polycmino family, namely the monomino, domino,

trominoes, tetrominoes and pentominces are illustrated below 1

Honomino Trominoes Tetromiroes

L]

Pentominoes

e

1 0O L -
| J HEER
You may notioe that there im only one type of domino, two trominoes,

five tetrominoes and twelve pentominoes. Asymmetrioal pieces, which heve a
different shape when 'turned over'; are oonsidered as idantioal types.

S
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Cut for yourself a set of pentominoes from & thick card and see if
you can find ways of fitting them together to form a 10 x 6, 12x5,15x 4
or 20 x 3 rectangle. There are thousands of solutions altogether tut you can
be congratulated if you find one for each shape,

For more challenging ways of Playing with the pentominoes, consider

the followings s
(1) will the 12 pentominces, together with a 2 x 2 square

tetromino, form an 8 x 8 chessboard? HOW?

(2) If the square tetromino is replaced by four monominoes, can
you form an 8 x 8 chessboard with the monominoes at the
positions indicated by the shaded regions in each of the

following diagrams?

N

%

Rl [y

e e
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(3)

(4)

(5)

(6)

(n

“The Triplication Problem' ~ Select one pentomino, then use
9 of the remaining ones to form an enlarged shape of the
chosen piece., The enlarged shape will be three times higher
and wider than the chosen one.

"The Double-double Problem' = Form any desired shape with

2 pentominoes, Dupliocate it with two other pleces. Then

use the remaining 8 pleces to form the same shape but
twice as large.

Divide the 12 pentominoes into three groups of 4 each.
Find a 20-square shape that each of the three groups will
cover,

Divide the 12 pentominoes into three groups of 4 each. %
Subdivide each group into two peirs of shapes, For

each group find a 10-square shape that each of the two pairs

will cover.

Can you form the 64-square pyraimd shown below with the

12 pentominoes and a 2 x 2 square tetromino?

L
z
|
|
|

-
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(8) Can you form the 'Cross' shown below with the 12 pentoainoes?

There are patterns which are still unsolved, They are neither
constructed nor proved impossible. Below are two of them for you to
ohallenge your pupils' mentality.

(n

(2)
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NN

AN

S NZ 7 7 .

- %,

\,, “ \\ »\\ \ 4
.M\k NN

N

N

N
’\\‘\% AN

Y

.

Solutiong

10x6

1215

15x4

Dx3

Problem (1)

818 chessboard
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N

2,

=1

Problen (2)

9



(3)

(4)

(5)
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(f) The Magic of flexagons

Flexagons are paper polygons, folded from straight or crooked
strips of paper, which have the fascinating property of changing their

faces when they are flexed.
1. Tri-tetraflexagon (three-faced four-sided flexagon)

It is folded from a stirip of paper as shown in the figures below,
Colour/number the small squares on each side of the sirips as
indicated. Fold both ends along the dotted lines as shown and

join the two edges with a piece of transparent tape.

1 1 2 Front
2 3 3
S € 4
¢ T T back
2
2 2 2
\\ I I Transparent
J Tape
2 3 3 2 2
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2. Tetra-tetraflexagon (four-faced four-sided-flexagon)
As shown in figures (1), (2) and (3), fold along the dotted lines
in the directioms indicated by the arrows and join the end edges

with a transparent tape.

x”w\\
ANCEANGRY

-

(
-
L

J
RN

1 1 2 3 4 /
’//// back
(1) Front
1 1 2 1 1
i
3 ! 3 ) 2 1 1
{
]
1 1 f 2 1 1
!
(2) (3)
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3, Hexa-tetraflexagon (Six-faced four-sided flaxagon)

A
0 0 R Y
R Y
Front Back
(1)
Y R
Y R 0 0
A q R D 4
Y R
Y R 0 0 R
2) ™ (3)
Press inwards here
'/ similtaneously
A g B g
B D €
B
N4
(4) (5)



4.

Hexa-hexaflexagon {Six-faced six-sided flexagon)

To make a hexa-hexaflexagon, we start with a strip of paper which
is divided into 19 equilateral triangles, 18 of them numbered and
one blank as in (1). The Strip ¢s folded so that adjacent
identical numbers on the back face come together i.e. 4 on 4, §
on 5 and so on, to obtain (2). Then fold the resulting strip
along AB to obtain (3). And then along CD to obtain (4). Finally
paste the blank triangles together.

2 1 3 2 1 3 2 1 3
1 3 2 1 3 2 1 3 2

Front
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(8) ubvius Strip

Take a long rectangular piece of paper ABDC, give it a half-twist
and join the ends so that C falls on B, and D on A as shown in Fig. 1 to

obtain a Mobius Strip.

I a—, ¢ (s

Fig, 1

The Mdbius Strip is a one-sided surface. If you paint oms side of
ity you would be painting both sides. Draw a straight line down the centre
of the strip, extending it until you return to the point at which you start.
Now separate the ends of the strip and you will find that both sides are
oovered by the straight line even though in drawing it you did not cross any

edges. Any two points on the Mdbius Strip may be connected by merely starting

at one point and tracing a path to the other without lifting the pencil or
carrying it over any boundary.

Cut a MSbius strip in half with a pair of scissors aleng a line
drawn down the centre to obtain a ring as shown in Fig, 2

Flg. 2
Cut a Mobius strip with a pair of scissors along a straight line

about % of the width of the strip from the edge. Can you predict the result?



If you cut along a line a third of the way between one edge and
the other, and cut until you return to the starting point, the Mdbius strip

opens into a large one linked with a smaller one.

Fig. 3. "Prisecting" the given Mobius strip
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If the strip ABDC is twisted through 360° before joining, a
"Mdbius sirip of the second order" results. It has two sides and has two
boundary curves, but they are linked together. Figure 4 shows a M8bius strip

of the second order,

N\

S Fig. 4

Generally, if there are n half-twists before joining, we obtain
the KYbius strip of the nth order. If n is odd, the surface is one-sided
and possesses a single boundary curve which is knotted for n » 3. Figure §
shows a Mobuis strip for n = 3,

Fig. 5
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(&) Check the following by cutting Mbbius-strips of various
orders down their centre~lines.

(i) If n is even, two strips similar to the original
result, linked together in the same way as the
boundary curve.

(ii) If n is odd, only cne strip results, and is knotted for
n 2> 3. It has 2n + 2 half-twiets.

(B) If the strips are trisected, the oentre strip will resemble the
original, but the outer strip will be single (if n is odd 0.8,
See Fige 3 for n = 1) or a pair (if n is even, e.g. See Fig, 6
for n = 2), like the result of biseotion, and they will be
linked to the centre ring.

Fig. 6

Mobius strips which are mirror imsges of the above figuree also
exist. They have similar properties.
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(h) Iist of books

The following books related to mathematics activities in schools

available at the Mathematics Teaching Centrej

Geometry for Enjoyment
Granada Publishing Ltd.
D. S. Fielker

The Impossible in Mathematics
Fational Council of Teachers of Mathematics
Irving Adler

Mathematics from Outdoors
Chatto & Windus (Educational) Ltd.

E. T. Norris

Mathematice Through Paper Folding
The National Council of Teachers of Mathematics, Inc.
Alton T, Olson

Paper Folding For the Mathematics Class
FNational Council of Teachers of Mathematics
Donovan A. Jobnson

Ceometric Exercises in Paper Folding
Dover Publications, Inc., New York

T. Sundara Row

Mathematical Challenges II
Yational Council of Teachers of Mathematics
Thomas J. Hill

Puzzles & Graphs

Bational Council of Teachers of Mathematics, Ine.
John N, Fujii
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9. Movement and Pattern
Oxford Mniversity Press
Do Paling, C, S, Barmvell & K. D. Saunders

10, Making Models
Oxford University Press
D. Paling, C. 5. Banwell & K. D. Saunders

11, Cubes
Cambridge University Press
David S, Fielker

12, Tessellations
Cambridge University Press
Josephine Mold

13, BSolid Models
Cambridge University Press
Josephine Mold

14, Exploring The Pinboard
The Educational Supply Association Ltd.
K. Lewis & D. P. Ambrose

15. A History Of T{ (Pi)
The Golem Press
Petr Beckmann

16, A Concise History of Mathematics
Dover Publioations, Inc., New York
Dirk J. Struik

17 Qames & Puzzles for Elemsntary and Middle School Mathematics

National Council of Teachers of Mathematics
Seaton E, Smithy; Jr, & Carl A. Backman
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18, Mathematical Puzzles and Diversions
Cox & Wymen Ltd.
Martin Gardner

19, Mathematical Carnival
Alfred A Knopf, Inc.
¥artin Gardner

20, Hathematical Diversions
Dover Publicationsy; Inc, New York
J. A. H. Hunter & Joseph S, Madachy

241, The Master Book of Mathematical Recreations
Dover Publications,; Ince New York
Fred., Schuh

22, Mathematical Snapshots
Oxford University Press
H. Steinhaus

23, How To Develop Problem Solving Using a Calculator
National Council of Teachers of Mathematics

Janet Morris

24. Mathematical Experience
Chatto & Windus for The Schools Council
P, J, Floyd & Others

25, Topics for Mathematice Clubs
National Council of Teachers of Mathematics
LeRoy C. Dalton & Henry D, Snyder

26, Activities in MHetrio Measurement

Michigan Council of Teachers of Mathematics
Albert P, Shulte & Others
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27e Activities from the Mathematics Teacher
National Council of Teachers of Mathematics
Evan M. Maletsky & Christian R, Hirsch

28, Mathematical Activities
Cambridge University Press
Brian Bolt

29. Activities for Junior High School and Middle School Mathematics
National Council of Teachers of Mathematics
Kenneth E. Easterday, Loren L, Henry & F. Morgan Simpson

30s Mathematical Models
Oxford University Press
He Martyn Cundy & A. P. Rollett

31e Polybedron Models
Cambridge University Press
Magnus J, Wenninger

32¢  Mathomatical puzzles
Bsll & Hyman Limited
Stephen Ainley

Want to share your
Classroom Experience?
Write SHIN

Mail entries 1o
The Editor, School Mathemstics Newsletter,
Math ics Section, E Department,
Lea Gardems, Hysan Avenus, Hong Kang.

Deadline for entries s 1689

[
|
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PASTIMES

1. Interesting Patterns

Try to f£ill in the above figure with numbers from 1 to 19 in the nineteen
ciroles so that the sum of the three numbers on any side of any

equilateral triangle as deplcted in the figure 1s 22,

Can you re—arrange
the nineteen numbers so that the sum is 23,
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2.

3.

Interesting array
Guess the number that follows 3613,
3y 55 13, 85, 3613, ...

'Similar' Partition of Rectangles
A1 1 594 x 840 mm Al

A2 ¢ 420 x 594 m A2
A3 3 297 x 420 mm
A4 ¢ 210 x 297 mm
A5 t 148 x 210 mn

The A-series paper can be
treated as a family of

similar reotangles. Can you

think of some rectangles
whiok can be divided into
a finite number of smaller

A4

rectangles each of the

came size and similar to

the original one? A6 A5

A3

Get Fascinating
Puzzes?
White SN

Meai) enries to
The Editor, School Mathemstics Newslatter,
Mathematics Section, Education Department,

Lee Gardens, Hyzan Avenue, Hong Kong.
Desdline for entries is 1~ 6-89
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ANSWERS TO PASTIMES

Sum = 22 Sum = 23
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2, The term that follows is 6526885

I+l a5, S+1 =13 , 13 +1 .85

2 2 2
85" + 1= 3613, 61F + 1 = 6526885
2 2
i.e. ™n) = Ma - 1f+1
2
Or =142 3 *+2 =5
522+ 3 i 2 +3 =13
136+ 7 3 € +7 =85
3

85 = 1806 + 1807 1806° + 1807° = 6526885

tees T(n)-[ﬂ';;l)‘]. + {[T‘”] +1}.

2
vhere [x] denotes the least integer funotion,

Readers may be interested to know the equality of these two
apparently different expreesions can be proved.

3. length 3 breadth -F: |

n rectangles
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DO YOU KNOW ?

The Interpational Mathematica)l Olympiad

The International Mathematical Olympiad (Hong Kong) Organizing
Committee of the Hong Kong Mathematical Society has prepared a team of six
senior secondary students to represent Hong Kong to participate for the
first time in the International Mathematical Olympiad, i.,e. the 29th IMO held
in July 1988 in Canberra, Australia. The IMO has been in existence since
1959, This year, there were 49 countries and territories sending teams to
the Olympiad., The members of the Hong Kong team were selected from 300
prominent students mominated by their principals and intensively trained for
months to solve difficult mathematical problems in a variety of areas. The
actual contest was held in Canberra College of Advanced Education on 15 & 16
July 1988, As a result, the Hong Kong Team won two bronze medals and a
honourable mention, Congratulation on their success!

The next IHO will be held in FPederal Republic of Germany in July
1989, The initial selection contest has been held in July 1988, Students
with distinguished performance in the training sessions will be selected
as meobers of the Hong Kong team to partioipate the 1989 IMO.

Hong Konz Mathematics Olympiad

Te Heat Event of the Pifth Hong Kong Mathematics Olympiad was
held on 12 December 1987. One hundred and seventy-five secondary schools
participated in the competition., Forty schools with the highest scores
were selected to take part in the Final EVent’held on 13 February 1988 and
the results were encouraging., The Champion was Ying Wa College. The 18t
runner-up was Ying Wa Girls! School and the 2nd runner-up was Rosaryhill
School,

Clossary of Terms Commonly Used in Secondary School Mathematics

This glossary provides Chinese translations of those English
terms commonly used in the teaching of Mathematics in secondary schools and
ig intended to facilitate the wider use of Chinese as the medium of
instruction, The gloasary issued by the Curriculum Development Committee,

Education Department, HYong Xong, in 1988, would be available scon.

J enees
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Audio=Visual Resources Catalogue 7

This catalogue contains listings of audio-visual materials
classified in accordance with the mathematics curricula offered in most
primary and secondary schools. It has- already been issued to schools.
A1l audio-visual materials in the catalogue are available for loan to
schools upon‘ application to the Audio-Visual Resources Library, Visual
Education Section, Advisory Inspeotorate, Education Depariment, Room 228,
Lee Cardens, 2nd Floor, Hysan Avenue, Causeway Bay, Hong Kong. (Tel.

5-8392362) .,

Think of
Something Dynamite?
Write SMN

Mail entries to
Tha Editor, School Mathernatics Newslatter,
Math ics Section, Education Depsrtment,
Lea Gardens, Hyszn Avenue, Hong Kong.

Deadline for entries &8 1--6-89

1]

:P
w
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FROM THE EDITOR

I wish to express my sincere thanks to those who have
contributed articles and to those who have helped in the preparation
of this issue of SMN.

Grateful acknowledgement is made to the Editor of the
Graduate magazine and Professor Ed Barbeau, University of Toronto for
their permission to reproduce the article "Problem-solving as an Art

Form,"

Readers are cordially invited to send in articles, puzzles,
geames, cartoons, etc. for the next issue. Contributions need not be
typed. Write s The Editor, School Mathematics Newsletter, Mathematics
Section, Education Department, Room 528, Lee (ardens, Hysan Avenue,

Hong Kong.

For information or verbal comments and suggestions, please
contaot the editor at 5-614364.
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