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PREFACE

The School latﬂem&tics Newsletter ( S.M.N. ) is for teachers. The
articles are contributed mainly by teachers. Your keen supp;rt by sending
in articles relating to mathematics teaching etc is vital to the success of
this publication. | |

School teachers are therefore requested to give their full supporti
to S.M.N. In particular, we welcome views, opinions, experience, critiques
on & number of issues such as the JSEA Scaling Test, the examination'sylla—
buses and the new subdbject "Oomputer Studies”, '

Articles need not be typed. All contributiona should be sent to
‘the Editor, School Mathematiocs Newsletiter, Mathematics Section, Advisory'lns-
pectorate, Education Dep&rtmeﬁt, Lee Gardens, Hong Kong. ‘

May I take this opportunity to thank all who have contributed to
this issue of SM.N.

S.Bes Teng
Principal Inspector
( Mathematics )

Please ensure that every member of your
mathematics staff has an opportunity to

read this Newsletter.




Personal Reflections on Computer Education in Secondary School
delivered by Sr. Margaret Wong at a seminar organized by ONFIO

INTERNATTONAL at Grantham College on 27th February, 1982,

Good moming, Ladies and gentlemen, At

"I am very happy here today to share with you some of the practical experiences
and peréonal refleciioné on Computer teaching in seconda.i'y sch001s,: BeforevI
begin, I must make it clear that I am not a computer expert myself; in fact,
I know only very little about computers. The only reasen why I am here today
is 5ecause I am vexy keen and interested in introducing computer studi'es in
seoondary schools. Perhaps it is just this little spark of interest and
enthusiasm that has got mé standing up here to share with you some of the
4 :réflectioﬁs and 6£séfvaftions :I have made on this subject. I have no doubt
that many of you pr_eéent here may have greater insight and experiénce in thié
subject, I hope that after my introductory sharing, you will also be kind and

generous enough to pbp up and share with izs your inéight' and experience.

Today, my sharing will consist of 3 parts. First of all, I am going
to share with you how we have introduced this subject into our school, this
will be followed by a sharing on what I have observed early this year in
England with regard to Computer Education there. Then finally, I will assess

the H.K. position of Computer Education in Secondary Schools.

This Computer adventure began in May, 1980 when the Chief Inspector of
Mathematics of the Education Department, Mr, Paxkin, visited our school,
inviting us to join in the Pilot Scheme of Computer Studies. To get me ‘
interested in the project, he brought me to his office and demonstrated to
me all the things a computer could do. In an hour or so, he proved to me

the power and efficiency of the machine as well as the entertainment and
challenges one can gt out of it, I was greatly impressed and fascinated

by it all and agreed to consider joining the scheme.
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Of course, it is no small issue for a school like ours, with 20
years of history to introduce a new technological subject into t‘he
curriculum, There are many factors to be considered., First and foremost;
I must justify to myself whether the initroduction of this particular
subject into the curriculum would increase the worth-whileness and
relevancy of the educational experiences of the students, As literacy
and numbracy were required in the past, some formm of computeracy will
defini tely be needed for the future. Like it or not, cybernetice will

definitely dominate many areas of men‘s life. A good way to break through

jts - domination is to have sufficient basic knowledge of it so as
to pierce through its mystification and subordinate it to its true status
as a good and faithful servant, To have knowledge of a machine is a
way of gaining control over it, demanding it to do what we want done.
In a fast expanding society like H.K., where commercial and technological
skills arc the only living resources available to us, it is important that
we educate our next generation to be computerate to some degree, so asg

to mske some-sense of the rapidly changing computerized world around them,

Having considered the profitableness of including this subject into
the curriculum, there ave 3till many other more subile and practical
problems to be solved. There is the persomnel problem, the financial
problem, space problem,iime~tabling, equipment and fixture problems,

problems of syllabus and so on.

T+ happens that T am a very fortunate Principal who has a large
group of very enthusiasiic, offlclent, co-operative, dedicated and e:cpeﬁ.énced
professional teachers inte staff. A number of them have had computer
experience beéfore, so T have no problem in finding teachers to teach the
subject. Bven those who were net apﬁor;nted to teach the subject attended
a preliminarv course on compulers organized by the Bducation Department

during the Summer Vacabtion, 1980,
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As the whole school was being re-wired and re-decorated in the Summer Vacatiom~
1980, I took the opportunity and made a quick decision of transforming a large
storerqgom on the Lower Ground of the building into a Computer Demenstration Room
with a number of 13 Amp-plugs and fixed side benches against the walls for the
computers. To begin with, a set of local-made micro-computer cost;ng around
$3,500 was bought in Sept., 1980, Shortly after the opening of th; term, the
refect Board donated two sets of micro-computers and a printer te the school
in honour of its 20th Anniversary. Consequently the initial financial cost
turned out to be almost minimal for the School. We therefore started off very
humbly with 3 sets of micro-computers and & printer, We did not want to invest
any more than that on the project because money to be spent is always limited
snd hard to come by and also.because we have great hopes that the Education .

Pepartment will eventually take us as one of the pilot schools and provide us

wilh the necessary equipments to run the curriculum properly.

Since the pupils of the school are exceptionally strong in the Sciences and

in Mathematics,-;fter due ¢onsuitation with the various panel heads, it was

decided that two out of the four periods of Additional Mathematics for the two
Science Streams would be allocated to the study of Computer Studies at Form Four
ievel. As there were no examination nor teaching syllabus, the teacher felt quite
iree to experiment and to explore with the pupils. The response of the girls
was tremendous. - -They loved it and were very good at it. They were not only able
to grasp the basic concepts but were also able to apply them in their daily

iives. The decision of the Prefect Board to donate two micro-computers and

a printer to the school showed in action the pupil's response and interest in

tnis subject.

The computer language we use is BASIC and most of the lessons are in
iecture form with demonstration by the teacher. Each student, &part from

attending the normal lesson, is allocated a Computer time of approximately




one houwr outside school hours once every fortnight to do her homework or
practical work. At the end of the year, a group of three to four pupils must
hand in a project for assessment beside the formel written examination of two-
houre duration. The projecﬁ topics that they chose were very varied. They

ranged from simple telephone bills, pay rolls, taxation to space landing, traffic

light control systems, graphic designs, scags, and calendars,

In June and August, 19387, short intensive courses of one month duraticn
were run for the F.5 and F.7 graduates who had just completed their public
examinations. Past students who were interested could alse join ;n the course.
S0 we were really making good use of the very limited resources that we have,

Fe5 and F.7 pupils were debarred from the Computer Room before their public
examinations becausé I am quite convinced that computer could be highly addictive
and that it would be wiser ﬁot to intrcduce it to pupils who have to sit for

public examinationse.

Beginning in Sept., 1981 some students from an Arts Stream joined in
the Computer Studies course by choice. This is because there is a basic assumption
that this discipline is suitable for all pupils, Arts and Science alike,
provided that they are capable of 1ogicai thinking and have a good command of
Engiish, 1 hope in Sept., 1982 this subject will be introduced into the
common core curriculum of ‘orm Three so¢ that every pupil will have a fore-~taste
of what computer studies is like before choosing o sﬁud§ it as an examination
subject at F.4=5 level. The only contact the ¥.3 pupils hus at the moment is
through the Gomputer Club which offers them weekly computer games to play with.
This is not very ideal because playing computer games and writing out computer
programmes demand very different abilities and aptitudes. By including Eegputer
Studies into the form 3 curriculum, each papil will come to know what a computer
can do and what it cannot doj; henée eliminate the fear of having computers dominati

one's life, With some basic theory and practice, computers can in fact become
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a very useful tool doing whatever we want them to, accurately and faithfully
in an untiring manner. There basic theory and practice, 1 think, are very
simply presented in a Phomas Nelsor publication ‘'Introducing Computers'
{Author Peter Bishop). I therefore have every intentien of adopting this

book for use at F.3 level.

The most and most difficult problem to be solved is to decide which
subject Computer Studies is to replace and what sort of combination of
subjects would provide a most worthwhile and profitable educational experience
for' the students. At the moment, each student in our school is already taking
nine exemination subjects which is the maximum number allowed; so one has to
decide which subject to give up in order to give place to this mew examination
subject. Bonsiderations on whether this new subject will interrupt the
continuity of one's post secondary education need also be weighed carefully
because there is as yet no Form Six syllabus worked out in this subject. I
think that a_lot of dialogues and discussions are needed among the staff
before a wise decision could be reached. One must be careful that the creation
of a new department will not engendey too much unhappiness for some members
of staff and that those responsible for the subject being replaced will not
feel being slighted or threatened by redundancy. A certain amount of
internal politics of the school might be involved as.this new subject may
expand into a most é%erful and prestigious department. An awareness of the
climate of thinking and feelings among both pupils and staff may help one
to gear the speed of development of this new department, I envisage that
as more teachers get trained in the use of computers and when more computers
and soft Qare materials will be available for use in the school, this new
technology will surely boom. At such time, this will not only be limited
to being studied as a subject but will be used in the administration and as
a tool for the teaching of the Sciences and Languages as well as other subjects;

particularly as an aid for remedial work in the form of programmed lsarning




which we are badly in need at the moment.

After having run the curriculum for 2 years, I am glad to say that
the experience has been a most rewarding one for all concerned, Principal,
Staff and students alike. The only dissatisfaction I have is with wthe
maintenance of the micro-~computers. 1 want the firm to draw up a maintenance
contract with the school so that we can get immediate and proper service when
the machines breck down. But the firm docs not seem to be in a hurry te |
collect our maintenance fees, even up till now, the contract has n;t yet been
drawn upe So when a machine does bresk down, we have to cart our computers
back to the firm to Se.fixed. They simply cannot manage to send a staff down
to repair it for us. The oniy consolation we have is that the machines do

not break down that often.

Since most of the times the girls were entirely on their own when they
work in the Computer PRoom and that the printer and prikting paper are lying
there freely for use, we made it a point that they nave to drop in a ten
cents coin into a box after having printed a sheet so that they would not
waste paper thoughtlessly. This method seems to work very well, no wasiage
was found and surprisingly enough, the amount of paper used is often equivalent
te the coins collected. So iudirectly, we hzolp to instill the moral virtues
of thrift and honesty into tho students through the use of computers. Charity,
understanding, tolerance, self-discipline and co-operativeness are also demanded
of the students in the use of the computers. It is not easy to share out the
computer time to over ome hundred students with only 3 sets of computers.
Howaver, they did it snd there had never been a “ow or fight over the use
of computers, {as far as I lmow)e. This in part must be attributed to Mr.

SeMs Lai here, who had helped to distribute the booking time to the students.

I
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1 can also feel that a sense of responsibility has also been promoted and
strengthened through this curriculum. Thé machines, lights and fans had -
not yet been fou#d left unattended after use and although many students
handle the computer room key, not one has yet been loste. &0 Cross

fingers, so far so good on our school experience. Now I turn to tge English

experiencee.

Early this year, l've just been to Englend to attend a Conference on’
Science Education in which the topic of Computer teaching alse popped up
an§ in which I had some very good and enlightening sharing with the
educaters in England, While veing there; I also managed to visit some
secondaryrschools, both state and independent, that offer Computer Science

to the students.

Computer Science had been introduced into secondary schools in England
for.over ten years but it is still not very widespread. Not too many schools
are offering this subject to the students. The main reason wa&y be due to
a lack of teachers who are ready to teach it and also for those who are
qualified to teach, they are extremely critical over the present O level
exam syllabus. Teachers claim that the syllabus is such that students can
easily obtain a pass on Computer Science without ever touching a computer
j.e. with no computer experience at all. This to them is absolutely
ridiculous and unacceptable. However, they are being blackmailed to take
the syllabus because this is the only way in which one can get a computer
for the school. Generally, the teachers there are not too keen on taking
Computer Science as & subject but rather prefer to use it as a tools They
also suggest that the teaching of electronics should go hand in hand with

Computer Science. When I heard of this, I was a bit stunted, knowing that
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our H.K. syllabus took shape from the U.K. syllabus, and wondered if we had

not again taken on something which others had discarded.

My fear dispelled as I showed them our proposed syllabus., They recommended
it very highly and commented that it is very well done and thorough; so a
word of congratulations to all those who have helped to draft the syllabus.
They were absolutely impressed as they learned a bit more on what hés been
~ done in our school and what we will be doing in H.K. and therefore requested
me to contribute an article to the Journal of MUSE "Computers in schools"
on Computer Education in Hong Kong, which you can find among the notes in
your folder in the article “"Introducing Computer Teaching in a Secondary

School in H .K.".

As I have said, I had visited some of their schools. I found great
discrepancies of provision and teaching standard between a State and an
Independent School. Most of the State schools possess only a BBC Research
Machine and a printer. Nearly all the teachers were not originally trained
fqr’teaching this subject. They are mainly drawn from the Maths. panel.
Yeachers chosen to teach computers just pick up bits and piekces of computer
knowledge and experience from some in-service workshops or courses. Their
knowledge of computers, if I may say so, is more or less equivalent to that
of mine only. No wonder every one of them told me that within a very short
time they found the students doing much better than they. At first I thought
that the Computer Room we had in St. Paul's is rather primitive, but after
seeing theirs, I realize that ours is in fact rather posh; a sort of middle
class arrangement, However, as I stepped into an independent school I have
a totally different picture. The independent school I went to had nearly
a who;e wing designated to the Computer Departmento The Computer Room
was so large that after having the bencﬁes all fixed around it, there still

left enough room in the middle for a class of over 30 to take place there.
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There are 8 sets of éﬁmmodore machines and two sets of Apple in that rooms
Next to this, there's a room which serves as a kind of computer library
’f;ith prdgrammes; magazines and books. Further on, there's another écom for
the CPU. The teacher there was a real expert in computer studies. He was
a Compﬁter Science graduate himself and had had two years of industri@l
experience before he Joined the staff not long ago. In comparison with the
éeachers serﬁing in the State school, he was most confident and knowledgeable
in éﬁe sﬁbjeét matter; as a result computer teaching flourishes in that school.
Thié school offers computer studies right from Form One. The teacher there
notéd fhat there are 8 times more boya than girls taking Computer Studies
as an examination subject. I wonder will the same trend exist in H.K.déihce

girls are often thought less adept than boys in Science and Technelogy.

fHaVing seen the set up in England, I fesl rather happy and optimistic
on what is going on in Hong Kong with regard to Computer Education. I
must say that our Education Department is much more generdus in equippiﬁg‘
~ the pilot schools than the “ducation Authority in England., This, of course,
may also be due to the large difference of numbers of secondary schools in

the two places.

Coming back‘to H.K., I think it is in fact fairly cheap to introduce
this subjecf.when compared with other practical or science subjects., If I
remember correctly, I spent only around HK$6,000,00 to transform a storéibom
into a Computer Room, while I spent over HK$30,000.00 to tramsform a
classroom into an Art Room; and over HK$77,000.00 to set up a Junioer Science
Room and its store. Those who are teaching Physics will know that just a
rectifier nowwould have cost HK$12,000.00, which 4n actual fact, is com~
parable to what one needs to get started with computer studies in a small

scales So all in all, computer studies is cheap, useful and relevant.



It is cheap in comparison with cother practical or science subjects.
It is no doubt useful because computer helps us to create new opportunities,
extend our capabilities by releasing us from monotonous jobs and increasing
our efficiencies. It is relevant because computers will be increasingly

used in more and more applications and affect more and more psople.

In order to be successful in imtroducing Computer Education in Secondary
Schools, it is important that there be adequate provision of facilities and
enough trained teachers ready to teach the subject. I am sure student's
interest will not be lacking as most youngsters in H.K. are very keem and
capable in leasrning, particularly in something as new and as challenging as
the computer. With regard to facilities, I presume that E.D. will take
upon themselves to provide for the schools whatever is necessary to run

the curriculum., The details of help which will be given to schools will be
delineated by Mr. Joseph Shin from the bLducation Department in a short while

in Computer Studies Pilot Scheme.

With regard to the training of teachers I think much thought must be
given to it if computer education is to succeed in Hong Konmge During the
past two years, the Education Department has run a number of short in-service
courses for teachers in secondary schools. The course content ranges from
very simple concepts such as Assembly Languege, Basic, Fortran, Data Processing
to Advanced Programming. The Colleges of iducation have not yet introduced
Computer Studies as an elective subject for the students although they spend
4Ok of their time on computer work with the Mathemetics students. This,
to me, is not satisfactory as it gives the impression that Computer Studies
and Mathematics require similar &bilities and sptitudes in its students.
While the School of ducation of the Hong Xong University had already introduced
Computer Studies as a minor subject for the teachers, the Chinese University

s f



simply offered Computer Studies as a Major subject for 2 B.Sce. Degree.
Moreover, the Chinese University offers highly commended intensive one-year
extra-mural courses to graduate teachers of secondary schools. The
curriculum of this course is equivalent in level to a B.Sce Minor in
Computer Studies and in practice is specially tailored to the t;aching of
the Hong Kong School Certificate Level Syllabus. Hence, this is very useful
for intending teachers. Polytechnic graduates trained in Computers normally
go into industry or private enterprises, therefore they do not contribute
directly to Computef Education. Owners of Private Computer Firms and the
H.K. Productivity Centre also produce many training courses for beginners in
Computer work and for the Banking and Commercial field. They play their
part in Computer Education by keeping interest alive through seminars,
exhibitions and talks for both students and teachers as well as for the general

publice

Much efforts have been made by interested parties to help popularize
Computer Education in schools. There is the formation of the Hong Kong
Computer Education whose aim is to help develop Computer Education in
aschools; to allow sharing of experiences among its membera, to build up a
system of exchange of programmes and softwares and toAalert members to
the kind of services one should expect from the computer firms. The
detailed description of this Association and its constitutions will be
dealt with by Mr. Lai Suk Ming later in the morting. So to end, I must
say that with a united effort from different gquarters to promote Computer
Educatiop in Secondary Schools, I am confident and certain thet it will .expand
and grow from strength to strepgth. If we but have the courage to follow
and go where our immagination and vision will take us, Computer Education
will inevitably flourish and leave its indelible impact in schools and in
society at large. Thank you.
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A Survey of Junior Secondary School Mathematics Teachers

and Form Three Pupils on Calculator Usage and Attitgdés

towards the Use of Calculators by Pupils

There are altobgether three surveys on attitudes towards the
use of calculators by pupils carried out by the author.. .The first survey
was donevin 1980 summer soliciting the views of secondary school
mathématicslteachers and form six pupils when the Hong Kong Examinations
Authority started to allow candidates to use calculators in public
examinations in 1980. Results of this survey are given'in the article
"Attitudes towards calculator usage by pupils : a survey of matheﬁ&tics
teachers and Form six pupils in Hong Kong" (Jointly written by
Mr. C.K. Ip and the author and published in the Hong Kong Science
Teachers' Journal in June 1981). The second survey was‘carried out in
the months of April and May in 1981 with primary school mathematics
teachers. Newly proposed primary school mathematics syllabuses were
prepared by the Hong Kong Curriculum Develoément Committee in 1980.
In the preface of those syllabuses, the training in complex tomputations
in the'pfesent days of calculating machines was discussed. The
article "A survey of primary school mathematics teachers on attitudes
towards ?he use of calculators by pupils'" has recently been completed
by the author. |

The present survey was carried out in the months of June and
July ih'1981. The target population was junior secondary mathematics
teachers and Form 3 pupils. . lﬁathematics teachers who .
participated in the seminars organized by the Junior Secondary Education
Assessment Section of the Education Department were invited to complete

ccording to phe Lo nefurng ,

and return the questionnaires on the spothr‘RmaJorlty of these teaqhers

were teaching mathematics at the junior secondary levelss with about one

-_—222 /third ...



third of them also teaching Form 4 and 5 classes. In the pupil
surfey, the sample consists of 1229 form 3 pupils from nine
secondary schools in Hong Kong, Kowloon and the New Territories
(two government, two aided,  two priwéte independent and 'three caput sécondany
schools), These pupils completed and returned the questionnaires
under the supervision of invigilators after they had finished the
monitoring tests prepared by the Fducational Research Establishﬁent.
The items on attitudes towards the use of calculators

by pupils in the questionnaires are essentially the same in the three

i

surveys. There are, however, some slight modifications in individual
items to suit the éarget respondents. In the questionnaire used in
the present surveys the wording used in Item 7 about homework and
Item 11 about the main objectives of using calculators have been
refined. The English translation of the que§tionnaire-(original in
Chinesé), is given in Table 1.

Numbers ranging from 1 to 5 are given at the end of each
itemy and respondents are requi?ed to circle one of them to indicate
the extent of their agreement or disagreement to the item. The
average responses to individual items, given by the junior secondary
mathematics teachers and Form 3 pupils in the present survey, are
tabulated in Table l. Average responses given by senior secondary
mathematics teachers, Form 6 pupils and primary school mathematics
teachers in the previocus two surveys are also tabulated in Table 1
for easy comparison. The average response, if greater than 3.
indicates inclination towards agreements with 5 as the highests

less than 3 indicates disagreement, with 1 as the lowest.



Generally speakings pupils of different levels and
mathematics teachers of different groups had similar attitudes
towards the use of calculators by pupils. Both pupils and teachers
in the survey accepted that the ability to compute correctly with‘
whole numbers, fractions and decimals was the most important goal
of primary schocl arithmetic, but not that of the junior secondary
levels. They also agreed that speed in arithmetic was not as
important as understanding how and when to use different ari£hmetic
operation. While mathematics teachers considergd th;t skills w;th
calculators would be essential to pupils' future success in their
studys £hey agreed that the use of calculatorskshould be part of
the mathematics’curriculum only in the secondary levelss particﬁlarly
Form &4 and_S. The use of calculators shogld be taught along with '
pencil-and-paper calculation. In the learning process. use of |
calculators could replace pencil-and-paper calculations when proper
undérstanding was achieved. With the ex;eption of primary school
mathematics teachers, secondary school pupils and mathematics
teachers agreed that pupils~should be allowed to use calculators
for homework assignments. Both teachers and pupils accepted the
use aof calculators in teats by secondary school pupiISs but disagreed
to their use by primary schocl pupils. Asvfor the main objective of
the use of calculators, majority took it to save time in complex
caléﬁlations. According to the analysis of the responses to the
questionnaires, every respondent hass on the average, two éaiculators
at home, and two ﬁembers in the family use calculators in their
work. It is obvious that possessing a calculator and using it at

work are very common in the modern days of Hong Kong society.
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In order to have a better understanding about the
calculator usages eight additional items were included in the
questionnaire for the junior secondary mathematics teachers
and.Form 3 pupils (Content and analysis are given in Table 2.

On the average, the sample of Form 3 pupils had algeady 2.5 years
of experience using calculators. and junior secondary mathematics
teachers 6.4 years (32% with more than 8 years). The calculators
commonly used by teachers had trigonometric functions and could
calculaie statistical standard deviationss while those of Form 3
pupils had trigonometric functions and the ability to calculate
addition, subtractions multiplication and division with one memery
storage. Due to the limitation of what had been learned, most

Form 3 pupils used the sine and log,. keys but not those of sin Y,
X and eX, In simple calculations such as 12 + 354 an absolute
majority of teachers (98.5%) and Form -3 pupils (95.6%) would do them
mentally. For somewhat lengthy calculations such as 35 + 1474
majority of teachers (79.4%} and Form 3 pupils (64,8%) would still
use mental calculation. The rest would use a pencil and papers
rather than a calculator. Would the use of calculators retard one's
ability in mental calculation? About half of the mathematics
teéthefs and one~third of Form % pupils in the survey considereﬁ
that constant use of calculators would weaken one's ability in
mental calculation. They also admitted that since the time they
gstarted using calculators, their ability in mental calculation

had deteriorated. In using a calculator to get an answer to a
problemy only half of the teacher and one-third of pupil
respondents would often pay attention to whether the answer was

reasonable, the rest only occassionally or uecne at all.
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In summarys, junior secondary school mathematics teachers
and Form 3 pupils agreed that the use of calculators should be
part of‘the secondary school mathematics curriculum, and that
secondary school pupils be allowed to use calculators in homework
assignments and in tests. Theys howevers disagreed to such use
by primary school pupils. In simple calculation of two-digit
additions a majority of junior secondary school mathematics teachers
and Form 3 pupils would use mental calculation and woyld not rely on
calculatoré. Howevers they considered constant use of calculators
would wegken their ability in mental calculation. I£ is obvious
from the three surveys that it is commonplace having a calculator
and using it at work. According to the respondantsy the main objective
of the use of calculators is to save time in complex calculationé.
The potentiality of the calculator in instructional and recreational
activities would thus need further exploration and wider publicity.
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st o %
I[\ proofol M, m = 1V Lowv 4L Py A
1 T }
In the C.D.C. Syllabus of Mathematics for Junior Secondary

forms the concept of "slope, m" of the line joining two points
PA%4, ¥)), Po(X7, ¥p) defined as ~%§i§%-is introduce% in the
stage of form two.
Before the introduction of slope, pupils are equipped with
the following background knowledge of mathematics.
F.l Unit 1 Number and countiny
" 2 Formulae, open sentences and equations
" 3 Use of protractor and compasses and basic
properties of angles and simple shapes
Percentages
Approximation and measurements

4
5
" 6 Area and Volume
7 Negative numbers and the extended number line
8 Introduction to co-ordinates
9 Algobraic expressions
" 10 Angle and line segment bisection
" 11 Angles and parallel lines’
" 12 Negative Mumbers
“ 13 Statistical data
“ 14 More about algélraic expressions
F.2 Unit 1 Rate, ratio and proportion
The angles in a triangle
Approximation and significant figures
Pythagoras '
Polynomials
The sine, cosine and tangent ratios
Trigonometric relations

Use of formulae

O 0 0 b wN

More about co-ordinates
(i) Distance
(ii) Gradient (slope)
when the pupils come across the angle at which two lines
intersect, they are not taught to calculate the size of the angle
because they are not intended to have the knowledge of trigonometric
compound angles. They are led to see the relation of slopes when
two lines are perpendicular. They can verify the relation "Wy®y=-1"
if and only if the 2 lines cut at #ight angles. All the textbooks@mmrﬁan\o)
I have read either do not have a prodf or have one which is not

accessible by form two pupils.

- —346—~



Here I am suggesting a progf which will be accessilglé by

form two pupils. ;,t
' /

0-69/{: Pi («'l"di)l FQ (%Z,%g)
Pals, o) o Faley, 4,) be cnsg
ﬁowz ’baixz,(a,.
P, P, (or Frcdaczd) @&(nfrattac&i) 5 /A :
a,0

ot the x- aue ak Ala,0),B(b0)
wqwxwa? and e wndsnrgechion

o«fULQ Qinsa P, Py, Py Py o oL C (¢, d).
Jhe ,faﬁiflof f, Pe, m, 5’47 . :L———%- and kﬁuaﬁ Zo Cdo«. .
e | -
SLW‘:(Z.(VLLAJ the ﬂic?ﬂﬁ Qf [73 P4, P, mﬁ {,Q —%:—:{‘4, ond %LLH-—(
ol : 4
c-b

AP 2 _gce + BC?
(b‘ﬂ)Q (c-a)” +0( + (
b-o'2c.x,b+a —cl-Rkac+ a 2L AR 4bT

2 (c* ~bC~—(1C,+(Lb)

b-c) +e”
abe tci+d”

e - 2dT =
A d
« — ot . ——
AT My * oo C-b
S Sa

Crope-ac tak
Pnd ot Lo m&clw,] ooy thal
o 2

CZ’_ l:-(; -+ a b
rrd? ¢ (c—a) td?

ooy M, = -|

= -

then
= (b-a) - (b-C)
= FB7 - Act 4 BT

: A
= L C = 5/0
MOk Kar-kut

CHwess YMCA Secomdary scHeot HK,
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NEW & RENEW

Joseph Shin, Mathematice Section, Adv. Inspectorate

If'you have a BASIC program stored in your microcamﬁuterlﬁnd you
key in NEW accidentally, it is quite difficult to recover the program again.
Although some microcomputers with disg‘acilitiee can recover the program easily
by simply RENEW, yet with a micro without disc facilities, you can hardly do
anything. In this article, I want to share my experience in handling this
problem, viz. to recover a BASIC program after NEW has been keyed in, and to
explain the underlying principle behind the series of operations needed. To
make my presentation pr;cise, I shall use TRS-8% Level II BASIC 16K RAM as my

+

sample model.

First of all, let us examine the internal coding of a BASIC program
such as

19 PRINT “HELLO"

2@ PRINT "NEW & RENEW"

3} END
It is known that the coding starts at memory location 17123. We can key in
the following line to print out the contents of memory locations 17129 through

17168 :
FOR I = 17129 TO 17168 : ?I; PEEK(I), : NEXT

The display may look somewhat like this :-

17129 246 17130 66 17131 19 17132 8
12133 178 17134 34 17135 72 17136 - 69
17137 726 17138 76 17139 79 17148 34
1711 g 1712 9 17143 67 1714 2g
17145 g 17946 178 17147 34 17148 78
17149 69 17158 87 17151 32 17152 38
17155 32 17154 82 17155 69 17156 78
17157 69 17158 87 17159 34 17168 @
17161 15 17162 67 17163 3@ 17164

‘ | — 38—
17165 128 17166 @ 17167 @ 17168 ¢



The content of memory location pair 1712¢ & 17124 represents the starting

the contents of certain memory location

they represent.

address 17142 (i.e. 246 + 66 * 256) of line 28. The following table shows

vairs and the corresponding addresses

Memory Corresponding Memory
location Content address Bxplanation locations | Bxplanation
pair ' :
17129 246 . starting
17142 address of
P 66 line 2§ &
17131 18 PRINT
, line no. 1@ 17133 to YHELLOY
17152 2 17181
17142 9 ¢ starting adds
z 17161 ‘e

17143 67 7 ress of line

&
171484 2@ 17146 to PRINT
4nabe ine no. 2@ 171 YREW &
17145 % line no. 28 7168 o
17161 15 / start of end
17162 67 17167 of BASIC proj

grem pointer
17163 % 17165 - END

' line no. 3 7

17165 & line no. 3P 17166
17167 @ end of BABIC
17168 @ program .

pointer{2oytes)

The structure of the internal coding is

as followe:e-

end of BASIC pr@gf&m pointer

}
[
-y
i

[e .~y
o o - o~ -~ L A N
E- T S N o A
g- o O ACO RN, | A BN A TR Y
B 8 T g § ¢ ¢
o+ .
oy g g ey C-ansy i g - pesca
O~ 3 ~3 =~ ~3 3 ~3 =3
pet B an X - ol e - sk ek
o8 N W £ e Oy N [o S+ N
o8B O B - R -3 o
° O w
o 8
o 8
Q
]
&
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S0 17168 is actually the end of this BASIC program., However, this is not the
end of the story. What about memory locations 17169 onward? From 17169 onward,
the‘mgnories are used
(i) tostore simple variables (including variable types =
integer, single precision, double precision or string,
varisble names and values),
B (ii) to store arrays, and
i agt

(iii) as free memory.

The structure of the memories are as follows :-

! BASIC program

Start of single variables,
arrays and free memory

62L4L p—
goLiL

69141

The starting addressess of these dedicated memories are stored in memory
location p;irs 16633; 16634, 16635; 16636, and 16637; 16638 respectively. You
can print out the contents of the apove memory location paimsby keying

?PEEK(16633); PEEK(16634), PEEK(16635); PEEK(16636), PEEK(16637); PEEK(16638)
The display will look somewhat like this :-

17 67 17 67 17 67 .
Since “¥?«+ 67 » 256 = 17169, we know that simple variables, arrays and free
memory actually start at 17169.

Now if you key in NEW and examine the contents of memory location
pair 17129 & 1713%, you will get
g g

which is the end of BASIC program pointer. Also, if you examine the contents of
memory locations 16633 through 16638, you get

235 66 235 66 235 66

[ooeo.



This means that as soon a8 you key in NEW, the three pcintgr& {i.e. start
of simple variables pointer, start ol arrays pointer and start of free
memory pointer) reset to 17131 (i.e. 235 + 66 * 256).

To sum up, after keying in NEW there are four sigwificant changes

in certain memory locations, namely i-

Memory Content ‘

location | from to Remark

pair

: Reset end of BASIC program

17129 246 ) 4oqun g pointer. Linked list

17130 66 ) @ broken by pointer.

16633 17 ) 235 ) The 3 pointers, namely

16634 67 ) 17169 66 )17131 start of single variables
pointer, start of arrays
pointer and start of free
memory pointer, reset to
17131,

16635 17 235

16636 67 . 66

16637 17 235

16638 67 66

In order to RENEW your BASIC program, you have to recover the linked
list by POKﬁﬁnQ appropriate values to memory location pair 17129 & 17130 snd ic
reset the three pointers. The following procedures mey help you to heve youx

program back -
Procedure Remark

(1) POKE16634, 190 : POKE16636, 1#¢: POKE16638, 190 Set the three pointer
' +o a rather high memoy)
locetion. (For a longe:
BASIC program, you k
, to set the pointers to
— 4 an even higher memory
location)




Procedure . Remark
(2) FOR I = 17133 TO 17384 : IF PEEK(I) = @ THEN Calculate the link

and POKE the values to
X = INT ({I41)/256) : ¥ = I+1-%*256 : POKE 17129, Y : memory locations 17129

POKE 1713, X : ELSE NEXT &3,

Now, type LIST. With a bit of surprise, you will find your program

back to the screen again.
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(bv) 5 x 43% ~5x (4 + 3%)
10
=20fi‘-3-
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‘ _ 23
=25 - 73
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= 213g
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Test for Divisibility by 7

Kven primary school siudents know that there are simple tests for
divisibility by 211 the vhole numbers up to 12 except 7.

It is theoretically and practically unsatisfying that a test for 7
remains unknown, The following mnalysis shows how such a test can be performed.

Now 10" (7 + %"

]

P +nly 7™ 34 soves #0801 7. 31 4 2° (Binomial Theorem)

i

As all terms except the last contain 7 as a factor, it goes without saying

that 107 leaves a remainder of En when divided by 7. So any number of the form

a 10"+ a ZLOn"1 + veoes + a_ . 10 + a_ when divided Dy 7 leames a remainder
o] 1 D1 n
n n-1
R a, 7+ a1 3 + secea + ah~1 3+ 8,

= (((( ao ) 34 tesee * an~3 ) 3+ an‘z ) 3+ X ) 34 g

N n

Suggesting a possible test for divisibility by 7.

Bxample 1
What is the remainder when 9% is divided by 7 7
R=(8x3+ 9)3+5=104=7(14) + 6

.. Remainder = 6

(The working may be shortened by removing the multiples of 7 at any stage)

] o [5]

X % —> + 3 —> o+ 1
2 4 E 12 6 < Hemainder
-21 { - 7
3 ‘”’WJ 5
, X 3
15
-1 4
1 e —————— —————r

— 4 / Bxample IT ...e



Example II
Is 455 divisible by 7 7 ( The working may be done mentally )

[5]

X 3 +5

(=]

+
N

fod

7
-7

5 3 0 < R =0, thetefore 455 is
X3 divisible by 7.

i
-~ N
1
- Q

( In fact most of tlis may be done mentally,and with practice the test becomes

quick and simple )

Generalising

When & number of the form a_ 10" + a 10+ ... +a ) 10 +a_ is divided
by 10 - x, the remainder is a, =+ a xn—l + seee * &,

or ((( a ) X 4 ceee + a o ) x + I Y x + 8,

Let us consider some - values of x -

i) when x = 1, this gives a test for divisibility by 9. R = agtap ta,t e *a,
the sum of the digits must be divisible by 9.

ii) when x = 2, we have a test for divisibility by 8. As 8 divides 1000, the test
need only be made on the last three digits. The test may be performed in the

same manner as example II,

iii) when x = -3, this provides a test for divisibility by 13.
Example III
Is 793 divisible by 1% 7
7 9 3
X 3 -8 -3
- 21 1 0 —> 1793 is divisible by 13
13 X =3 — '

~ 8 3

The test can be extended indefinitely for other values of x ( even

negative values) but the practical value becomes negligible.

— 4G — Lucus
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FIFTH INTERNATIONAL CONGRESS ON MATHEMATICS EDUCATION

Adelaide, Australia - Friday 24 August to Thursday 30 August 1984

The International Commission on Mathematical Instruction
(ICMI) has accepted an invitation from the Australian Academy of
Science to hold the Fifth International Congress on Mathematical -

Education at fhe‘University of Adelaide. -

The Congress Program

Determination of the major emphasis in the Congress
Program is the responsibility of the International Program )
Committee (IPC), appéinted by ICMI. Dr M.F. Newman of the

Australian National University is the chairman of IPC.

It is expected that the program will span all levels of
education and discuss problems of general interest while recognising

different cultural perspectives.

A prineipal objective of thé Congress will be to
facilifaté both professional and peréonal contact amongst it;
participants. In particular} the organisers seek to encourage
existing working groups in mathematics education fo meet at the

.Congress and to encourage overseas participanté to .visit Australian

colleagues in their home educational institutions.
Languages

The official language of the Congreés‘is English. Theré
will be translations of important sessions inté several ianguagés.'
There will also be pvovision.for translating abstracts or .
summaries of presented papers into several languages.. The seléctiqﬁ

. 6f lénguages will be dependent upon the needs of the participants

and also on the availability of assistance in providing translatioas

‘*‘éc7*~



prior to the Congress. Languagoes considered currently for selection

.

include Japanese, Chinese, Indonesian, French, German, -Russian and -
Spanish.

Future Announcements

The ICME S Organising Committee in Australia expects to
issue a first announcement by May 1982. This will céntaih general
information of relevance to prospective participants. A second
announcement is expected to be available.by HMay 1983. It will
contain details of the scientific program éndlancillary activities
and iﬁclude’a registfatipn form. The second anmouncement will

automatically be sent to all respondents to the first announcement.

Request for Comment - ' , T

The Organising Committee requests c¢omment from pfcspective-
participants which wight assist it ihlplénning Ccngrésé activitieé.
Remarks on the weaknesses and strengths“of previous Congrasses and
other réle?ant4international meetings will be greatly apﬁféciated.

Responses received before July 1982 will be especially helpful.

:Please write to

ICME 5, '

wattle Park Teachers'. Centre,
k24 Kensington Road,

WATTLE PARK, SOUTH AUSTRALIA 5068
AUSTRALIA.



‘The articles in thia School Mathematics Newsletter record

the personal views of the contributors and must not necessarily

be taken as expressing the official views of the BREducation

.
¥

Department, Hong Kong.

University lecturers, College of Education lecturers and mathem-
>batics teachers who wish to contribu{e articles for publication

are more than welcome? Contributions need not be iyped. For
furthei information, please ooﬂiéot the Editor, School Mathematios

Newsletter ay 5- 774001 ext. 36.





