criticisms, but a
glance at a few copie
s of e :
pels the second. P of LMP quickly dis-

peie . . Currently there is some three to four times
material, at least, being published in General T 1 7
> opol-

o . .
gy (54) as in Algebraic Topology (55). So it certainl
inly is

not - i j
dead or maybe it just refuses to lie douwn!

Saphisti i i
p icated information retrieval systems are cert:
a great boon to those researchers I

to who I
cheaply available. m they are readily and

Thei i
1T existence and use by some in tech

nologically ady
anced countries, h
> however, makes il
v, rather

tha: less, incumbent on all workers in a competitive envi
:en4 to be aware by some means or other of what is éoin'lron-
eisiglthe CéSE of the law of the land, ignorance is notgaogéf
librar: ::z:t;onémp In these days of zero, or even negative,
s can go a considerable way towards compen-

sati . L.
ing for funding deficiencies in libraries 1f
o ' ' . 5. used flex-
ys it is an effective and cost effective tool for b
] use by

y < Se
anyone engag in ical scienc
ed research e a ema e

Depaniment of Muthemutics,
Univensity Collegye,
Conk.

MATHEMATICAL EDUCATION

COMPUTERS AND THE TEACHING OF MATHEMATICS 10 TECHNICIANS

Paul Banay

This article is a personal reflection on the direction

that my teaching, and that of several nof my colleagues, has

taken in the last few years a2t Waterford Regional Technical

College. The majority of my teaching has been to engineering

technicians, and hence a certain bias will not go unnoticed

in what follows. 0ddly enough,
s is perhaps not so entrenched in Science

the use of computers in the

teaching of mathematic
t is on the Engineering side. This

and partly due to the fact that

or Programming courses as i
is partly due to the syllabi,
it has not been seen 3sS part of the mathematics lecturer's

role that he/she should get involve
Nevertheless, given the nature of such coursess it

d on the computing side of

things.
would seem that the sort of mathematics being taught should

be very amenable to computer implementation and investigation.

My own impression is that personal preferences have been the
deciding factor. This is perhaps borne out by the fact that
the Physics syllabus on many Science and Programming coO

y 3 computer-assisted tutorial system which has

urses

is backed up b
proved its worth over a number of years.

Before the establishment of the RTCs, the standard level

of 'mathematics' that was the daily diet of technical students

amounted to little more than mensuration.
jcation is a Pass D in the

The fact that now-

adays the minimum mathematics qualif

Leaving Certificate has allowed educators to rtaise their stan-
The presence of professional and degree courses in

d type of math-

dards.
several RTCs has led to a much more sophisticate

ematics being available, and this is certainly bound to have

its effect on the Certificate Level courses.




However, the challenge that most lecturers face can still

the majority of
students may only have the minimum Tequirements in

- a Pass D.

been E?

seem daunting, 0n many technician courses,

mathematics
The fact that a number of these may well have

s before statistical adjustment means

that basic numer-
acy cannot be taken for granted.,

To bring a class of such

Leaving Certificate Hon-
ours level in one year can sometimes seem an awesome task e

ecially when many of the topics are so new to them.
ience shows that the first year is the

students to a level somewhat beyond

5P~
Exper-
'make or bLicuk!
-students who pass into the second vear of their studies

quite well able to handle levels of mathema
ion,

year -

tical sophisticat-
often higher than their Leaving Certificate results

would
seem to indicate possible,

(This in itself would seem to
raise questions about the way that school

mathematics is
taught.)

Fortunately, the development and expansion of the RTCs

has been paralleled by the increasin

9 use of computers in
education,

Waterford RTC has well established computer fac-
ilities - a vAX 11/780 and micros -
domain of the courses in computer pr
early on,

which were originally the
ogramming. However,
the need for most technicians to h

ave some knowledqe
of pProgramming was perceived,

and hence most courses h
simple pProgramming/computer architecture module attac
Inuariably,

ad a
hed.

it was the mathematics lecturer who was charged

with these modules. It was natural that the

should seek inspiration for their programming

the mathematics that they were teaching.

se lecturers
exercises in
Hence mathematics
vas a source of exercises for programming. Gradually, how-
and increasingly the computer

he teaching of mathematics,

ever, the emphasis is changing,
is being seen as g vehicle for t

Computer modelling of mathematics is becoming the bridge that

e to grips with the concepts
that heretofore left him/her baffled.

is the limit process,

allows the weaker student to com

An example of this
which has normally been assumed to he

beyond the grasp of the majority of first year technician

- 56 -

e C Duter investigatio o a ew well-behave
> C g

students.
The
imi sonn clears that up. ‘ . -
e th umbers whizz up the screen 1s a quiet revo
as e n 4

'delight' on the faces of

students . |
tipn Lhat is taking place at this lev
e or at least acceptable.

The limiting pro-

cess becomes tangible,

However, e 2 g e a co ep still
C
[LASRY t sell C a at nc ts is t

13 & e cal outpt t s al that is avalila le. Once
e 1 Y 1
arc h b
E L€ Z 93 axKe eap a e
eul ecC 1c1a students a k he 1 ro yS t

Z?a;z;bers to a picture of what is going on o
2 mathematician's superior analogue powers are p S o
makes him what he is. Fortunately, com?uter tec. oy e
ils falling prices!) provides an anéwer in the gu;?CS Lo

ter graphics. Functions come alive on the grap ;d e
:uitably written software allows functions to :i iamz ;t "
iplied, translated, integrated, convoluted - vy

dlIE‘EtlY 1 ront O the student. How any athe atical

nder aduates en pars ago pia with Bessel u @)
g 1 1 cti S
y g9 y

a3 ser ea = onics e cla S e Cc
Yy E 1
Lhe way ? ] A t techni ~ud t a do

a friend,
i the Fast Fourier Transform become
now? We are seeing t 5

UltlDlF‘, regressio become routine, sti ess ethods a pract-

icality.

The fact that the computer can come up with theagzlz:z'
answers once the student has mastered the com:epts,roum "
increasing availability of suitable softmar? (h:Tzi A
bought), poses a profound guestion on th? dlri; 1rOle o
of technician mathematics, and by EXtE?SlDH, et e
teacher in this context. Is it more important Zibe e
to differentiate exp(-x)sin(x)cos(x) than to de?c e e
differentiation is? Ideally both are equally 1mzithDUt .
indeed it can be argued that you cannot have one

ther., However, 1 have seen classes 'calcul?te"such dizlv-
Zti;es with consummate ease, and yet only a mlnorL;yiizu "
ive a satisfactory explanation of what they were Od ; "
?tq possible uses, My own fault, of course. Nor do

- - € re the ansuer. ore time bette E’XD]_E ations,
9 t r
that computers a
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better motivation are part of one. But in the absence of
at least two of these, the computer surely can help. 1t

frees us to sell the concepts, and lets the students get on
with the exploratory modelling that r
should we then examine?

einforces them. What
And what happens when the staff
whose courses we are serving find that they have a new breed

of student, with vast amounts of (computer—based) mathematicnl

firepower that some at least are only too anxious to use?

At Waterford RTC, the Engineering Department i, made

a concerted effort to integrate the computer with a1l aspects

of technician learning. The mathematics lecturers who ser-

vice this Department have been more or less eager to help.

The benefits are many - concepts can be taught rather than

sterile methods, self study takes on a neuw meaning, algorithms

become important - in short, the student begins to think about

what he/she is doing. Students acquire a ﬁaste for mathemat-

ical modelling, with the inculcation of a Ywhat if!

mentality
being reinforced by immediate response in

many cases, New

functions are investigated with the same (almost!) enthusiasm

as new equipment.

A welcome tansequence which may not be immediately pre-

dictable is that overall numeracy increases, I hesitate to

analyse the reasons too closely, but Presumably the student

feels more in control, and more motivated to get things right.

The investigation of an algorithm leads to clearer thinking

than the brainless application of a 'melhod!, The computer

interface is more encouraging perhaps that the human one, with

all the remembered connotations of torrection and humiliation

that can go with jt, The 'inhumanness' of computer mesnages
leaves them free of Jjudgement, and thus nore acceptable ang
more likely to instigate a fruitful lirne of thought.,

more mundane reason is that if the compute
ively,

Another,
r is used effect-

concepts are grasped more quickly and
can be spent on problems.

more class time
The computer can draw the sine

graph far quicker than I can, and with suitable animation
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A s
i

ss time than

can be explained in far le

techniques, phasors Hence one is left

si takes.
a normal chalk and talk session

e e Q e ations.
ar time t do the calcul 1
1

u L5 D cou e, ay arqgue d T tly - u eny,
P sts, S ere b 1

IS sts are 1nv ve 1 ormation O pure a emat-
pu 1 he I t

T Y 1d 2. Y e argue a
8] 3t eas e S ) a t d that

‘ LI a i cOonNcCT pie tion
amiliar wit .ne e 1 a
20dy wne 5 t t et U 1 ent
=1 iscipline showuld be le nea those who u i1l i a
« thel T M 1

i i The
i ting' side.
i most of their lives on the 'implemen 2 N
spend mos g -
| i iversities there are 'pure ma ‘
R o has more to do with the con-

eacnl ] ALhS ods COUTSES ,
straint 0 met.Aat 1 a & ee ea a -
. : x 9 h
straltnts L ? t a pedaqog
a 3 € o Avour, and presuma 1\/ a Yy e greate
L L ter

inst the
f university students buffers them agaln
0

intelligence Indeed, voices raised in this Neuws-

damage that this can do.

etter ould seerm to ndicate =3 eate t g e'
1 e] T 1 1genc
| 2 L indic tha ell

granted, and certain univ-

- e taken for
longer seem to be level of student (as reg-

can no the same
seeing e s

sity courses are se : TCs.
ereity at least) as is the norm in the R

ards mathematics, this being borne

not all purists are Luddites,

Fortunately, n this Newsletter. The

i icles i
out once again by previous articl

ene 1a e a ake pla i e pure ee e
b 1 e ts t t tak lace e t T S
1C o} 2 z t th

the software gets better, and
Paradoxically, the computer
r best bet

'applied' may then be seen -
the teaching more efficient.

Stlgat]D o athe atical ethods ay Yet be ou

o to those who have been

1 giving athematics a uma ace

unable to see it.
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