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T4 ig sratilring to zoe the 4aird issue oo the sclie-l
potkhesntiocs devnletier (B. W) o itor o long wilonce of ~liost
3 ry. Wb rensonn Jor ouch o Jelny cre wnlov. CBE 00 reason
is the lack of contributions from teachers. It is honed <that
this issue will revive the interest from wra“tising teachers

in this publication.

School teachers are therefore requested to give their
full sunnort to S.H.N. In oarticular, we welcome views, opinions,
exoeriences, ®ritiques on a number of issues such as the JSEA
Svaling Test, the eramination syllabuses 3 and 4, the new

primary mathematics syllabus, etc.,

Articles need not be typed and can be in Chinese as well.
All contributions should be s=2nt to the Iditor, School
Methematies Newsletter, IMathematics Section, Advisory

Inspnectoraie, BEducation Department, Lee Gardens, Hong Kong.

In elceing, I wish to thank all who have contributed

to this issue of S.ii.N,

S.B.TENG
Ag. Principal Irepochor

(Miathematics)
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“REulviag end Recovding Clazsroon Intcraction in Primary One Arithmetin
Clasges -

Benjamin Y. Chan
; 1 of Educstion,
Chinese Univerasity of Hong Kong,

Dbperving . 5 B0 in,ffa=fiaa bategen the teacher
aind the taught is use e nonlysie of teachiong siyles., For
instance i7 one in &amnarirﬁ twe approachns to teaching, the identifi.
cation of interaciion patisrna ig the classroon 15 required bsfore
sush & Comparison can be mads, However, pob 81l the insiyuments and
teols ip comnzction ﬁmw&‘cb”ﬁ?vxhﬁ and yoo criirg clusgroom interastion
are usefnl. Furthessurs, noi all ths usefy ity sre adapiable
apross vuliures. ‘the pres ig ﬁ~1z* 3 ’hw intention
that olaer i *ara%tgﬁ ~:k@ btr*“ atianpte in confivming
the sdeptabil s brusis wch &a the Flenders

fiEie G ’?m* vhu\wv ln

mf\; few inatrumanisa in couwnesiion with

A w* cu&A&vﬂh& s&aav;wr w1th establiished validity.
¥ ! cabepories slassified

pteeon ., Thers

, } teacher teiking behavior,

ua&&iy : L u :af¢¢n§$ 2o ‘“a her praises or BRCOUTAEAS |

2. Deavher usnss nupi?*a idess, 5. Teacher ashu aResiiong, %, Teachepr

legtures, 6. Toscus: gives disevcions, and 7, Teacher criticizes.

The {irat three are rejatsd 2o ihe regponding behaviers? of the teacher,

and the other four Lo hias "init iating behavier', There are ounly two

pupli tale caisgorive, namely Dunil roanponses snd Pupld initistes talk,

The las® category is Silence/confusicu.

i

Procedures

The obeerva 1f ) gassiond were ;G'dt”tﬁh by twe cbservers during
the wontha of May and Junes in 1977, éil sessiongwgre fifteen minutes |
long, and & totsl of twenty~ihpres sesdions were recorded among which
thirtesn sessions were sonnesied with Arithmetis teaching in the privary

one clusmes. Seven of Lhe thirbeen sessionz mere Cﬁﬂduﬁt&d at a primary
“*hani whz cho oot ne o b m perond
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Comporison of

Interacticn Pattemms in the Two Jchools
Based on the recording of the thirtesn sencsiong; a comparison of

slasaroom inter@utlcn ﬁ&tiﬁixq im the two schosls will he made fipat of
all og the basie of sipple tallying of categery freguenciss, and then

by using matrix ratiom, lest of all flow diagravs will bs preaented ic
i1livetrate a typical Arithmetis asssion in the conventionsl school as
compared to that in an sstiviiy achool)

a Table 1. Simpis Tallving of Caiercry ¥requencien
' : Freguencies (% of total tallies)
Cat@g&xy Activity Conventional Tniarnretétisﬂﬂ
1. Acoepts feoling 1 1 (G4} Insignificant in both
) , achoola
2+ Praises or encourages 29 { 2} 4 (0.3} More in &Pfiﬁiiy:ﬂchaul
3« Usieg pupil's ideas o { o) £ {04 Inzignificant in both
schogls

b, Ask quzstions 25 {11 226 (48 ) #Fore in convent. scheol
$. lectures W 15y 401 {09 G H H

6. Glving diveckxcr o (32 a8 (13 ) Abgut the same

7. OCriticizes 55 4 4} £ Same

3. Pupil responsss 8y { &) 490 (i) Much more in conv. schoel
Se Puplii ipitistes ftalk 33 1 3) 5o{0.57 More ip activity school
10, Silence/confusion SRR (hg) w0s {22 ) Much more in sotivity

sehnol

Total @ 1169 135G

Lancarning table T av least three points need Lo be emphasiged.
Flrgtly it is surprising o find out that ip boih sachools, teschsrs of
primary one seldom agcent the pupilisz lealings or make uze of his “up*:*z
ideas. Une wonders i1f these teachesrs possass sood understanding of ths

shildren under their cars. 1t sould 5ﬂ Ex
ready Yo accept pupils feelings and uses ¢

the children
perscnality.
tegcheys and
their pupils
praise their

do any good to the young children in the lntter

dJevalopsent.

more silence

ied that 17 teachers are
pii'es idess more frequently,
under thely ghargs will develop a more positive and stronger
Secondly, fros vur chservations 1t is claar that thase
partisulariy Lsacasie fiwi She convertionsl school criticize
apr justify their evthority more aften than erncourage or
pupils. One would:.aquestion i1f such bekavieor of the teachers
Formative ztage of

a

Thirdly, conceraling significent 4i{fersnces helvween the
interaction pattern of both sehocls, it can be ween thal while thers sre

or confusion gaps dud %o dmsall group metivity in Che sctivity

sehool, thers are more guestions asked, wore questions answered, and mores

lecturing by
point, it is

the toacher in the =onventiorsi schonl. Comnnecied with thi
notiﬁeﬁ £lge that there i mors pupil-initisted ta2lk ai the



astivity sshool. Thess a1+ farevcen mugegest that there is rerhaps more.
spontaneity and freeicm bo dnceraction in the activity school, while
there is more systermatic resentation and driil in the conventional
seciiool, Such distinctions io teaching styles may'have'gfgai bearing
on the effects of iearning, - ‘

Tobie 2 Selected V.1,4,0. Matrix Batioa

. Activity Conventional
R Ratio/vsriable . Schog] - School Korm

Teachar Responsd, 12710 Bt 9
Ratio (TRR) .

Teacher Yiestion 13/45 " 36 26
Ratio (TQH) '

Ny
Sh
W

Pupil Initistion 17742
Ratic (PIR)" ¢

Cross Jontent ! L2757 35 53
Ratio {J0R)
Steady State ' hz/5% 35 5%

Pupal Lissdr
Eatio

Figuces under the Activity
Seheol column denoten large
and small eroun ratios,

<o Toe noym is adapted from Flanders
£1970) and denotes norm ratios of
reimary four clasaes.

Teacher Respoisas Matio is ponatived as an index of sensitivity to
pupil's feelings and ideas. Roth differences betwsen activity school and
conventioral school snd Leiwsen lacal 8chiools and the norm are quite
largs indeed, suggesting perhaps that teachers in conventional school

are less sensitive ro vupite than those in the getivity school, and ae a
whole the sample of local teachers is less senaitive than their American
contemporaries. This is consitent with results frem the PIR analysis
which in effect support cur iy wratation., Teacher Question Ratic on
tha other hand which indizates ‘ree a teacher empleoy questions to
ald sn expository presentation is guite similar in both schools. The
fact the local schoois axhibit s retio higher than the norm suggests
verhaps that clzesrcom teaching in the local schools tend to be more
structured than that in the American schools.

G 4

¢

at Cross Contemt Ratio {CCRY which
Lher v much higher in the

ool particuisrly with

iher schaols adopting the activity apvroach
%l epvhasis o cgie Lo be

The 01w in ihis fallr hetween

in mind thal the norm is derived from

P




data on pupils studying in the primary four Classes, it can be said that
smphasis on coutent in vrimary one teaching in the Yneal schools is :
igher than that ius primary one teaching in Americun schools.

£
Ht

1

On Steady Ztate HRatio (358) which is supposed to indicate the pace
of all interactions, the local mample is quite similar to the norm. But
it is higher in the activity school indicating that the tempo there is
faster, The fact that Fupil Steady State Katio is much lewer in the Swo
local schools reflsct the practice of repetition in the teaching styls of
local teachers. iirili sessions in the torm of questloning sud answering,
recitation of the same text ste. iz & cammen phencnensn in the local -

classrooms.
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indicate the smount uf iltn ) 3 during tis observation
session, The nutnhers j 1&9 +hg hoxes indicate the type of interaction,
For example, 10-10 re}wamenn zustained zilence; 5-5 sustained lecturing;
B-4 transition from yupil responding to teacher questioning. The flow
diagrame in effect summariges intsraction patternz hesed on simple
tallying of freguencies.
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Walker and Adelman that ¢ j Ee limitations wh i used
an confunction wich ‘ & ey iea.
would argue that the instramant fall ¢ oiure non-verhal interactions
i the classroom thus nds T les 3 i re~

search, However e tors 16 % - ‘ ‘
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OF THE EXTREVON OF A QUAIRATIC FUNCTICH

Robert Shin
Kwun Tong Governmert Secondary Technical School

The extremum of a quadratic funtion x 4 f(x) = a.x2 +bx + c (a ;4 0)
may be found by a geometrical argument that avoids involved algebraic
manipulationse.

The graph of f is a parabola symmetrical about a vertical axis and
any horigontal line, if it cuts the parabola, cuts it in two poirts symmetrical
about that axis. One such horizontal line is the x=-axis. If the parabola meets
it in A(,0) and B(f,0), its axis is evidently the line

2

x =3/ +#) =% (sum of roots of ax +bx + ¢ =0) = 3(~b/a)

The lowest (a»0) or highest (a ¢ O) point of the parsbola being its vertex, the
extremum of f is thus seen to occur at x = —b/2a

If the roots of a.x2 + bx + ¢ = O are imaginary, this conclusion is
still valid, though the argument needs a slight modification. Instead of y =0
I can substitute a suitable horizontal line y = k that intersects the parabola,
say at P({,k) and Q(f,K)s The parabolic axis is then x = 3, +£"); and since
at the points of intersection. ’

ax® + bx + ¢ =k, or ax® + bx + (c = k) = 0,
/ /
ol and B are the roots of this quadratic and the axis is x = ~b/2a as befores

It is now possible to write down the extremum of a2 guadratic function
at sight.

EXAMPLES

1. Consider the quadratic 2x2 - 9x - 10, Since the square term is
> 0, the extremum is a minimume It occurs at

x = 3(sum of zeros of quadratic) = 2(9/2) = 9/4
Tts value is 2(9/4)° - 9(9/4) - 10 = ~161/8

2+ For the quadratic —3x2 + 5% = T the maximum is at x = %(5/3)
= 5/6, its value being

-3(5/6)2 + 25/6 = 1 = =31/6
3. The general quadratic ax2 +bx + ©

Extromm occurs at x = 2(~b/a) = -b/2a

b2 - Jac

Betromun = b2/4a ~ b7/2a + © = = T

This result could have been deduced by completing the square and memorized, or
by differentiation, but a geometrical argument is easicr to visualize.
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(b) P is a givem point, (K) a ven conic, (L) an arbitrary straight
line through Pe (L) meets ﬁ() at R,S, and PR . PS = constant.

To prove (K) is a circle. -

Let (L') be another straight line through P and meet (X) at
R', S*', and PR'. P3' = constant.

ﬁ Q—P“S =~ﬁ-'- Fé_i

.. S
PR P3?
PR! PS

.. A PRR' ~ [\ PSIS

L

.. [ PRR' = [pS's

e « FPSS'R* is a cyclic quadrilaterale

Since these 4 points lie on the conic (K), (K) is a circle.
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P is given point, (C) a given conic, ([) an arbitrary straight line
through P(xo yo). ({) meets (C) at R,S and PR . PS = constant.
T

To prove: (C) is a circle.

Proof: The genera.l‘equation for a conic curve is sz + Bxy + Cy2 + DX+ Ey+F =

After rotation and translation, we can transform the equation
into the form

2+°x+by§ -l eretevetanssioseace (1)
or u +dy+ w = 1 'TEREEXEREEXEN R BN EX NN J (2)

Without loss of generality, let (C) be represented by (1).
uppose P(x_ . ) is a point not on (C), then x = x 4+ t, y =y +mt
represent tﬁé ?)arametric equations for the line (L" which pa.ssgs
through P(xj yo) whose slope is m, and t is a real parameter.

D4

To find the intersection of (£) and (C), put x = X+ by ¥ =y, o iuto -

we have
a(x_ + t)2 + c{x_+ t) + vly +mt)2 =1
< 2 ° 2 2.2
a(x°+2x°t+t )+ ex_+ct+ by, +2mt +mt =1
{(a + bmz)tz + (Ea.xo +c+ 2‘myo)t + (3102 +ox  + byo?'_ 1) = £ eeess i3)

- 35—

.



Puppose the 2 roots of t are tl and, Yy then R is
?
(xo + tl, Y, * mtl) and S is (xo + tz, ¥, + mtz)

= =z [re 2 2,‘/ 2 2
PR « PS = (15 +1 - xo) + (yb + mby - yo) . (xo + b, - xe) +(yo+mt2-y°)

2 2 2 2 2 2 2
-A/'c1 +m by .A/t2 +m t, -t1t£1+m)

Since PR « PS = constant, let t.t,(1 + m2) = k(constant)
172

ax2 ox+b2 1
From (3), tyt, = o T Tt WO -

&« + bm

- 2 2 2
.o. t;f$1 +m2) - (a::o +ox, + by - 1)1 +m) X

a + bm2

i.e0. (ax 2+ cx +by 2 - 1) + (ax 2 +oxo +by 2 - 1)’02 =ak + bk’ﬂz toseeve (4)

Since the line (1) is arbitrary, there are infinitely many valuea of m.
Therefore (4) is an identity. - 5
Equating coefficients of the same power. of m, we have,ax +CX +by 1 =ka,

2 2
axo +ox 4+ byo - I = kb

Hence a = b, i.e. (C is a circle.)
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(’1 - y.)(’. + )’1) - (X3 - x.)(x‘;%f 13)‘

|

*t 2 2 2 2 . :
{yl-Y. -13 -bx. evescssess eceoee (1).’
@R'Rmx)t'ak{nf N
2 2
B -l .
- i) A B

év‘(z.z‘z" 1322) + B(ylza" 1.22) = 0, |
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Gommon Mistakes in gsolving Inequalities ‘
Mathematics Club, Ein Fai College -

Since the techniques of solving equations are analogous to those
i 2olving inequalities, students may push the analozy too far and make
mistakes, especially in using the following fundamental rules :

{3 If a> b and ¢ % 0, then ac > be,
L) if a> b and o <0, then ac « bec.
(wii; If a>b and ¢ >0, then a,/c> b/ce
(1v) If a>b and o <0, then a/c <bfc,

t2b us illustrate some common mistzkes with 3 examples. The correct-
solutions are given for comparison,

~ample I
Solve 4 — 3x > 12, U =R, the set of all resl numbers,
4 - 3x > 123
—~3x > 12 — 4

«=~3x > 83
(~2)(3x) > (~-2)8;

it 1

4~ Ex> 12;

3% > 12 = 4

x> 8:
2 (3x) < (=2)8; ;.
======:lé°
T il

Solve ~5 - 5x > 11 + 3x, U =R,
HROIG

=H = 5x > 11 + 3x;

e~ 3x > 11+ 5
—~8&x > 16

~BafmB > 168

_————e— T



-l D -

CORRECT

=5 = 5x >11 + 3x;

-5x = 3x > 11 + 53
-8x > 163

-8x/~8 < 16/-8;

X <=2

Example 111
Solve(x - 1x + 2) >0, where U = R.
WRONG
(x - 1,)/(3: +‘ 2)>0
(x+ 2)(x = 1)/ + 2))\ (x+ 2)0,
comRaor

Note that x + 2 can be positive or negative.s In the incomplete
solution shown on the above, x + 2 > 0 was assumed.

Now we have to consider 2 cases :

Case (1) ¢ x=1>0 and x + 2 >0
x > 1 and X > =23
x > 1,

Case (2) ¢+ x = 1< 0 and x + 2< O3
x £ 1 and x < =23

the solutions are x <=2 or x > 1

Alternative Mcthod

Case (1) : For x + 2> 0 (ie.ee x> =2),
(x+ 2)(x - Dfx+ 2> (x + 2)0;
x - 1203
x>1,
Since under x > -2 we get x > 1,
then x > 1 is the result for Case(1)
Case (2) : For x + 2< 0 (i.e. x < =2),
(x+ 2)(x - 1)fx+ 2)< (x + 2)03
x -~ 1<0;

e

x <1,



Since under x < -2 we get x< 1,
then x <-—2 is the result for Casc (2)

N
Note ‘x (x + 2)2 is always a positive numbers

or (x - j),(x+ 2)> 03
(x + 2) (x = DN+ 2)>(x+ 2) 03
(x + 20(x = 1) > 03

the solutions are b'd (—2 or x >

-
°




Linear programming is an applicaticn of the theory of inequalitiess
It is so important that it has become a common topic in both tlié Modern and
the Traditional Syllabuses of Mathematics from 107¢ on~wards.

The method of linear programming relies mainly on the following
theorem ¢

A linear expressicn, ax + by, evaluated at the verticeé (oorner
points) of a convex polygonal rcgion defined by a system of lincex
inequalities takes on its maximum and minimum values at the vertices.

In case that x,y & N and the coordinates of the vertices are not
natural numbers, ax + by tekes on its maximum and minimum values at the
lattice points within tre polygonal region, in the neighbourhood of the
vertices.

Example

A rectangular flower bed, x metres long and y metres wide is to be
designed such that

L 3
(a) X,y& N N -_-:) 14243y soeseedt is the set of natural numbers
Sy e

(¢) the perimeter of the flower bed lies between 25 metres and 35
metrese

If the cost to fence 1 metre of the length is $2C and the cost to
fence 1 metre of the width is §10

(1) what are the dimensions of the flower bed so that the cost of
fencing is the lowest and

(ii) what is this cost ?
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Solution
The constraints are :
(a) x>0, y> ¢ '
() 2< x/y< 84(2y < x and x < 8y)
(c¢) 25 $2(x+y) <35 125< x + y and x + y < 17.5)
AY

They are plotted on a piece of graph paper as shown. All the Taasible
points are enclosed by ABCD., .

The cost function f(x,y) ,
= 2(20x + 10y) (dollars) i
= 40x + 20y (dollars) .

We now proceed to minimize f(x,y) under the above constraints

(i) Let f(x,y) = 20, saye That is
40x + 20y = 80
or 2x + y = 4

The first vertex reached by moving a straight edge parallel to
2X +y = 4 and away from C is A(803, 4.2),
Careless students may make the following conclusions :

Wrong

- the length and width of the flower bed are 8.2m and 4.2m
respectively. lboreover the cost is

#2 [20(8.3) + 10(4-2) ] orgl416

-~

Correct

However, x and y are natural numbers, the feasible point of
natural number coordinates that will make f(x,y) minimm is P(9,4),
Therefore, the cost of fencing is lowest when the length is 9 metres
-and the width 'is 4 metres.,

(ii) Lowest cost = 40(¢) + 20(4) (dollars)
= $440
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IMEIODATICH
armodation vill be provided in comfortable
sigy-bediooms, ¢sch with hot and cold

Ranmoor House, a modern hall of
ane of Ghotfeld Univeo ity some 2% miles
» the city centre Tha cosi of full board from
i, 8 August, s Friday afternoon,

20wt pe in 1h region of £45-£50
st of parars and Conference

20N FERFHMOE ATDRESS
The Confzrance Secratary
First  internstional Uonference on  the

teaching of Statistics
Diepartment of Probability &  Statistics

T

he University
id, 3 7RH

Tel. Sheffield {(0742) 78555 {ext. 4297).

LANGUAGE
Most of the proceedings will be in English and no
iranstation facilities will be available.

Those interested in attending the conference are
“2gussted to fill in the attached slip to ensure
sa2cefving the Second Announcement.

s

SHEFFIELD AND ITS ENVIRONS

Sheffield is a city of more than half a million
people, and in recent years has become one of the
cleanest industrial cities in Europe. Sheffield offers
exceilent shops, first-class hotels, a thriving night-
life, good road and rail access as well as some fine
museums and art galleries.

The Peak District National Park is 15 minutes
drive  from the city and offers splendid
oppartunities for walking, climbing, caving and
driving through its int asting villages with their
unique well dressings. There are many historic
houses close to Shaffield to visit, the most notable
being  Chatsworth  House, Haddon Hall  and
Harowick  Hall, one of the finest Elizabethan
country houses in Durope. Many oiher places of
interast, such as Yark, Lincoln and Harrogate, are
within easy reach of Sheffieid.

it is hopad that on the Wednesday afternoon there
Wil be excursians planned to enable participants
1o see some of the dslights of the area and to visit
some of the notabie places of interest at a
reascnable charge.

Thera wiil be a recention given by the City of
sheffield {or participants, and a conference dinner
witl be arranged for which those wishing to attend
may book and pay for separately. [t is possibie
that othar social events will be arranged.

You are welcome to copy this First Announcement
and make it available to others.

INTERNATIONAL CONFERENCE ON STATISTICAL EDUCATiON

9-13 August 1982

Please send me the Second Announcement auout
this Conference:

Organisation: ... ... .. ...

Address: .o e

it 1 attend, | hope to offer a contributed paser,

poster, exhibit*

* Delete as appropriate

Please return this form to:
ICOTS Secretary
Department of Probability & Statistics
The University
Sheffield S3 7RH
U.K.



INTERNATIONAL CONFERENCE on
TEACHING STATIST/ C‘S’

poisored !

Liniversity of

Sheffield,

by the International Statis

9 -

FIRST ANNOUNCEMENT

irganised by

“he Department of Probability and Statistics

1 the University of Sheffield.
yrganising Committee:

{Chairman of

Professor Vic Barnett.)

tinal Institute

13 August 1982

INTERNATIONAL CONFERENCE ON TEACHING STATISTICS

Monday 9 August to Friday 13 August, 1982

The object of this first International Conference on
Teaching Statistics is to improve the quaity of
statis‘tica~ teaching on a world-wide basis. Key goais
include fostering international co-ooeration among

stat :stw aﬁd pros g the inter
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ORGANIS AT 1ON

PROGRAMME COMMITTEE

PROGRAMME

1. Plenary Sessions
There will be 3 pienary sessions during which
papers will be «ven by BV Cnedenk
(USSR), C R Rac (indial and J
{Australia}, on tters Of generai interes
various aspects of e teaching of statisiics.

2. Invited Papers ardi ! prn' Waork ch_nn Sassion<
The foliowing ]
Teaching of St

Tagchers in St
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)
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anning Surveys By
4, Shaf
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Participants will be
publications, filing,
other teaching aid
Possibie  examples
displays, T.V., radio and other
materials, compt

oot
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.

Anyone vishing to exhibit rmaterial Lhuu Ginfore:
the Conference Secretary as soon as nos
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: :
% The articles in this School Mathematics Newsletter record ¥

*
* . *
¥ the personal views of the contributers and must not necessarily ¥
* *
* - : *
¥ be taken as expressing the official views of the Education i
¥ ¥
¥ Department, Hong Kong,. ¥
: :
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University lecturers, college of Education lecturers and mathematics
teache?s who wish to contribute articles for publication are more

than welcome., Contributions need not be typed. For further information,
please contact the Editor, School Mathematics Newsletter at 5-774001

ext. 36.





