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LEAVING CERTIFICATE MATHEMATICS COURSES

RATIONALE AND CHANGES

Q‘NTRODL’CTION )

Fhis document provides a summary of the
rauonaie informing the design of the new
Leaving Ceruficate Mathematics courses. and
also lists the main alterations (inclusions and
exclusions! in the Higher and Ordinary courses
as compared with their predecessors.

(THE HIGHER COURS@

The Higher course serves those who are aiming
to specialise in areas such as mathematics itself.
the physical sciences. ecngineering and
technology; but it must also provide a good
general education for able students who do not
intend to proceed further with the study of
mathematics. In terms of stvle and content.
therefore. the main need appeared to make the
course more attractive and accessible without
radically changing the topic areas addressed.

This has been achieved in the main by two
approaches. namely the following;

* reducing the length of individual topices.
either by excising aspects which had dated
or which seemed unproductive in terms of
educational value or usefulness. or by
truncating iong topics:

* removing entire topics.

[n general. it was decided that the course should
remain broad. with various different types of
topic being retained — hopefully appealing to a
variety of interests, needs and learning styles.
Thus. the first approach was the more favoured.
[n particular. topics have been truncated by

trying to avold using the most advanced
lechniques Itom one area in order to solve
probiems in other areas. (Naturaliy. this does not
mean that the idea of integrating mathematicai
topics is opposed in principle: rather, for the
most difficuit aspects of the course. there 1s
insufficient time for students to develop the
required maturity to implement it in practice.!
Hopefuily the course sull has enough depth to
challenge and develop the most able students.
but will not outface the less gilted.

Naturaily there are also some new elements as
regards content. Due attention 15 given to topics
that appear to be both of increasing prominence
in mathematics itself and — more importantly
— relevant and suitable for study at school level.
in particular. some rather practical work on
probabiliry and statistics has been put into the
core. and the area of discrere marhematics has
been given greater importance overall.
( Problems as regards resources obviated much
attention being paid to numerical methods: time
constraints prevented even the small amount in
the Ordinary level courses being reproduced in
the Higher course. And while on the subject of
omussions, it mayv be noted that the course does
not contain the “accurate drawing "’ aspect present
in the two Ordinary level courses: however,
there is some material with visual appeal and
involving spatial skills.)

One other point should be mentioned. As proof
is a major concept in mathematics and one which
students at this level hopefully are able to grasp
and appreciate (following their introduction to it
via theorems in synthetic geometry in the Junior
Certificate Higher course), different kinds of
proof have been featured in the syllabus. In fact.
some element of proof has been introduced in
almost every section.
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['he algebraic topics in the svllabus have been
brought together under a single heading, and
cmphasis has been put on the basics in the hope
of helping students to build a tirm roundation tor
their algebraic work.

Vlaterial omitted us compared with the
previons course:

* Basics: Remainder Theorem (bhut see
Facter Theorem): Homer ‘s method (but
see Newton-Raphson under Calculus):
sums and products of roots of cubic
equations.

* Simuitaneous  cquations: non-unique
solutions.

» (Compiex numbers:
modulius: foc.

properties of the

* Matnces: mandatory application 10
linear transtormations.

New Vateriui:
* Quadratic and rational inequalities and

Ix-al =b.
(eometry
All three elements — co-ordinate ceometry.
vectors. und transformation geometry — are

represented. However. the treatment of vectors
is minimal. It is intended that the approach might
be motivated by applied mathematics ithus. a
starting point might be a piane or ship blown off
course by a strong wind): and the development is
intended to be intuitive. leading on this occasion
to algebraic manipuiation rather than to proof of
geometric theorems. The intention is to
introduce students briefly to a major useful
concept — partly because of its general
educational role. and partly to give those
proceeding to further study a “first pass™ over
the topic — without occupying too much time.

The changed approach to vectors necessitated a
new approach to transformation geometry. [t
builds on the study of isometries in the Junior

Cycle Higher course. moving on to consider
ideas of invariance or non-invariance under
transformations.
Muareriai  mitted as compared with the
;3ré’1'f!)ll.\ course
* Line: pairs of lines
« Circie: intersection of line and aeneral
circle: systems of circles.
* Vectors: Tabstract” approach. based on
transiations: theorems.
* Transformation 2eometry: presentation
via vectors: sundry resuits.

New materiai:

Circle: parametric equations of circles.
* Vectors: r+

* Transrormation geometry: presentation
via mappings given in co-ordinate form:
sundry resuits.

Somewhat more explicit emphasis is given 1o
techniques at the expense of advanced theory in
this area. to give students a firm foundation for
applications.

Material omitted us compared with the
previous course:
* [nverse functions: compositions: sum of
inverse tangents ( but sce option).
* Penodicity: sums and products.
{ Periodicity 1s given a limited treatment
— see under Functions.)

Sequences and Series

Material omitted as compared with the
previous course:

« Binomial series: theorem for rational but
non-natural exponent: approximations.

* Limits: recurrence relations (but see
discrete mathematics).

* Convergence tests (but see option).

New marerial:
* Recurring decimals considered as infinite
series.
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The study of functions. and in particuiar of the
differentiai and integral calcuius. has
traditionally been a kev aspect of mathematics.
It remains important: but with the availability
of mformation technology — as reeards both
handling manipulations in this area. and
allowing the growth of other areas of
mathematics such as numerical methods — the
value of developing skills in calculus is
somewhat reduced. This is retlected in an
intention to lighten the load as regards
complicated examples. :

Material ominted as compared with the
.,"r(’\’l()ilh' course:

* Differentiation: second denvative of
parametric functions: probiems invoivina
modelling ( but see option).

* Integration: functions not of specified

forms: volumes of revoiution other than
cones and spheres.

e ot ! ke
By contrast to the previous area. this is one that
has been growing in importance within
mathematics. Difference equations provide an
analogue to differenual
continuous functions:

equations for
they have many
applications in natural science. (They also lend
themseives to computensed treatment. but this
aspect 1s omitted from the course.) In the case of
probability and statistics. their high profile in
evervday life provides another reason tor

including at least a simple treatment as core
materiai.

Material omitted as compared with the
previous course:

* Permutations and Combinations: harder
examples.

New material:

* Discrete probability: simple intuitive
treatment.

* Statistics: weighted mean and (as core
material) standard deviation.

« Difference equations.

OPTIONS

Note

The options contain material that is further along
the path of mathematical development. but not
specificaiiy harder. than materiai in the core.

AT Qa

This contains classical materiai. much of which
was in the previous Higher course — or. in the
case of integration by parts. an earlier one (and
hence familiar to teachers ...
ones!)

especially older

Material omirted us compared with the
previous course:
* Some convergence tests.

New material:
* Integration by parts.
¢ Maclaurin series.

J13dqr
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This 1s effectively the same as the former option.
apart from minor additions (for example:
conditional probability. popuiations and
samples) intended to be treated at a simple level.
Hypothesis testing is more expiicitly given a
rationaie. Since simple probability now appears
11 the core. more emphasis might be placed on
the axioms as “capturing meaning .

Material omitted as compared with the
previous course:

* Axioms of probability: proof of 5 theorems
listed in the old course (but results sull to
be known for purposes of application).

*» Standard scores: explicit treatment.

New material:

« Conditional probability.

* Normal distribution.

* Choice of measures of central tendency.
* Populations and samples.

Groups
Feedback on the option in the former course
suggested that there was not quite enough



materiai 10 ailow interesting treatment. and that
the epuion should be either expanded or dropped.
Since the topic is an archetypal representative of
abstract algebra. and in addition is one in which
some teachers have invested much work and
enthusiasm. the option has been retained and
vxpanded.

Varertal omitted us compared with the
Previous course:

 Exampies of
difference.

groups: symmetric

New material:

+ All later parts of option.

Further 1”-.*&3]5"3'

F'his option buiids on the new core matenai in
transiormation geometry. [t includes the ellipse
'a more biddable example of conic section than
the parabola?): and it introduces the idea that
theorems proved in one context {the circie) can
be transferred to another (the cilipse) by
transformations with suitable properties. Earlier
work on 1sometries 1s developed. and extended
10 entargements.

Viarerial omiutted s

compared with the
previous course:
« Parabola.
Vew material:
» Entire option.
( THE ORDINARY COURSE )

For a programme taken by a large part of the
cohort. the Ordinary course has been rather
specialised in style and content — catering
particularly for the needs of those proceeding to
further studies in technical. business and
economic areas and in (for exampie) the
biological sciences. Perhaps especiaily in view
of national scientific and economic needs. there
are good reasons for maintaining a course of this

ivpe. With the Ordinary Altemative course
avaiiable for those who are not suited by the
specialised work or the degree of abstraction
which it involves. and with the better students
hopetuily moving to the Higher course. the new
Drdinary course can theretore be gearea to serve
appropriately the students who wish to enter
these areas. and can also provide a programme
offering a non-triviai but not too great degree of
abstraction to those who are able to avaii of it.

The main needs as regards the stvie and content
of the Ordinary course, therefore. appeared to be
to eniiven the course somewhat and perhaps to
make it more immediately applicable. The styie
has thus been varied by the incorporation of
lopics with more everyday applications
| probability. numericai methods and calcuiator
use) and by the visual and psychomotor aspects
of enlargements. Some material has been
removed to make room for the new topics.

in view of the prospective “loss™ of the more able
students to the Higher course. the amount of
difficult material is reduced by moving aspects
of it to the options. These options theretore piay
a rather different role from those in the Higher
course (the latter being further along the path of
mathematical development rather than
intrinsicaily more difficuit). However. the
Ordinary course options are intended to be rather
short: they might occupy about three weeks
teaching time. rather than the five weeks
envisaged as a target figure for the Higher course
units.

CORE

Aritliznes
This is seen as a “practical” part of the course.
providing for students future lives in the world
beyond school. It is intended that knowledge
should be applied to everyday problems.
Widespread use of calculators has made it
important to encourage their appropriate use in
school and to emphasise estimation and
approximation.



New materiai:

* Estimation and approximation. relative
error. Simpson's method. calculator use.

* Volume: right prism (? — old syllabus is
not specific).

Algeira

T'he aigedra has been nathered together and
addressed more directly than in the previcus
syllabus. This has been done with the intention
of focusing on algebraic skills. especiaily for
Lthose students proceeding to further study.
However. it is not intended that the

manipuiations required should be unduly
compiicated.

Material nmirred oy compared with the
“"."(".'!(.'H.\ COourse:”

* Basics: Remainder Theorem ( but see
Factor Theorem.

* Fquations: simuitancous equations in three
unknowns,

Geometry

One aim of the geometry section of the course is
to introduce the concept of proof: a “powerful
idea” in our culture. and one which students
proceeding from the Junior Certificate Ordinary
course have vet to meet. [t is addressed in the
first topic below: and to allow time and
headroom for emphasis on understanding. cuts
are ruled out of this section. (They appear in one
of the options.) The variety of geometrical
presentations in the Junior Certificate syilabuses
has caused some confusion: the presentation

given here might eventually be part of a more
unified approach.

The section on enlargements, which is common
to the Ordinary and Ordinary Altemative courses.
has three functions: it builds on the work on
isometries done in the Junior Cycle: it provides
a “drawing” — hence. spatial and psychomotor
— element in the course; and it provides a
shared topic for the two Ordinary level courses.

Material omitted as compared with the

previous course:

* Synthetic geometry: various theorems:
cuts (but see option).

* Co-ordinate geometry: tangents to
circles other than ceatre 10.0):
intersection of line and circle with centre
not {0.0).

New materiai:
* Synthetic geomerry: various theorems.
* Enlargements.

I u'os\angrn-'

The section has been shortened. [n particuiar.
radian measure is exciuded. as it has no
application in the course.

Material omitted us compared with the
previous course:

Radian measure.

* Drawing graphs of sine and cosine
(recognition is still expected:
Functions).

Simpie identities.

Compound angie formulae other than those
named below.

S€e

Einite S 2
The concepts are important enough to merit
introductory treatment in the core.

Material omitted as compured with the
previous course:

* Limits of sequences and series (but see
option).

* Binomial theorem (but sce option).

* Applications.

Functions and calculus constitute an important
part of mathematical culture as well as a tool for
those proceeding to further study.

Material omirnted as compared with the
previous course:

* Order relations.

* Differentiation: first principies for x.



o : gk smats
As indicated for the Higher course. this is an area
of increasing importance in mathematics and
also as regards its appiications in everyday life.
Much of the work on probabiiity. in particuiar. is
common to ali three courses.

Material omitted as compared with the
previous course:

* Statistics:
histogram.

median obtained trom

New material:

+ Simple permutations. and combinations.
(explicitly mentioned).

* Probability.

» Staustics: interquartiie ranee.

OPTIONS

Note:

The cpuons in the Ordinary course consist
basically of material withdrawn from the core of
the former course. They are intended to be short
but — by Ordinary course standards — quite
advanced. Typicaily thev involve problem-
solving or modelling,
“powerful ideas™.

and maybe other

Bl )
This option allows those who can bring cuts to
life in the classroom an opportunity to do so.

New material:
* One new theorem.

Plane Vectors

See the rationaie in the Higher course: the
treatment here is the same.

Matrerial omitted as compared with the
previous course:

* Vectors: abstract approach based on a
vector as a translation.

New material:
* Vectors treated intuitively.

: Seri

This involves the “powerful idea™ of a limit.

Material omitted as compared with the
previous course:
* Binomial expansion.

a ara 1o
This topic was introduced in the sixties as being
applicable. for exampie in the worid of business.

Muarerial omirted as
previous course:

« (Case in which two boundary lines are not
the axes.

compared with the

THE ORDINARY ALTERNATIVE
COURSE

The Ordinary Alternative course is meant to
offer a lively, relevant and mathematically mean-
ingful education to those who do not require (or
choose not to study) the rather “specialist™
content of the Ordinary The
mathematics involved is far from being tniviai:
parts of it — notably the development of parts
of the number system — would not be out of
place in the Higher course. though obviously the
speed and level of treatment would be different.
Thus. the Ordinary Altenative course is neither
merely a maintenance course for social
arithmetic nor a washed-out version of the
Ordinary course. The serious heed paid to
calculators, the recognition given to
investigational and constructive learning, and
the incorporation of strong visual and artistic
elements make it genuinely complementary in
scope and style.

course.

Unfortunately. the lack of published teaching
materials and the uncertainty as regards the
acceptability and future of the course has
militated against its full implementation. In
particular, its unique flavour may have suffered.
There remains a shortage of material in some
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areas: but the sample and actual examination
papers provide obvious targets. while some of
the mitally less familiar parts of the course (for
instance. probability and enlargements) now
appear 1n the textbooks for the Ordinary course
and so are more accessible.

As the course does not repiace a previous
version. the syllabus listing that foilows is not
annotated as regards “ins and outs”,

Mateniai in this section is reviewed using a “new "
approach. availing of the students® greater
maturity and their (probable) reactions to regular
use of the caiculator.

The emphasis is on everyday applications — but
ata greater level of complexity than in the Junior
Certificate Foundation course. with heed paid
{say) to change in rates and charges. In section
I. the calculator is the object of study. as weil as
a tool for studying other topics.

Areas and Yolumes

Attention is paid to both exact and approximate
calculation. The latter is a topic of growing
importance in mathematics because of the
availability of information technology.

Algebra
As students without great power of abstraction
tend to find algebra very hard. a very specific

step-bv-step approach is taken as regards
building up some algebraic skills.
Consideration is intended to be limited to the
forms given in the svilabus.

S i s Brotabitiry
This area. highiy relevant to everyday life. is
commen to all the courses.

Introductory trigonometry. besides being
intrinsically important. lends itseif to practical
work and applications.

Emphasis is put on understanding the concept of
a function ibuilt up via careruily graded
exampies) and on being able to construct. read
and interpret specified types of graphs.

Geometry

A vanety of approaches is taken. several of them
complementing the computational thrust of other
parts of the syilabus. Hence they emphasise
spatial development. visualisation and pattern
as well as a knowledge of some of the fundamen-
tal resuits of Euclidean Geometry.

Ingactisat
The emphasis 15 on development of concepts
and strategies for investigating mathematical
problems and observing general patterns and
results.



