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Abstract The relatively brief history of mathematics education in Malaysia can be said to have developed in three
distinct phases. In the first phase, the traditional approach, which emphasised mainly on basic skills (predominantly
computational) was the focus of the national syllabus. In the late 70's, in consonance with the world-wide
educational reform, the modern mathematics program (MMP) was introduced in schools. Understanding of basic
concepts rather than attaining computational efficiency was the underlying theme of the syllabus. Modern topics
such as set, matrix, vector, transformational geometry and statistics were introduce into the syllabus. Set, relations
and modern geometry were seen as unifying across |l topics. Finaly, in thelate 80's the mathematics curriculum was
further revised. It is part of the national educational reform that saw the introduction of the national integrated
curriculum (KBSM) both at the primary and secondary levels. This mathematics curriculum, which has undergone
several minor changes periodically, is presently implemented in schools. The content of the syllabus does not differ
significantly from the MMP, but emphasises on attaining the balance between understanding ©ncepts and
computational skills. The syllabus also emphasises on the importance of context in problem solving. These three
syllabi, as in any other curricular development, can be seen to have evolved from changing perspectives on the
content, psychological and pedagogical considerations in teaching and learning of mathematics, which considerably
in the last four decades. In this paper, | will trace the development of the Malaysian mathematics curriculum from the
psychological, content and pedagogical perspectives. | will argue that the development has in many ways attempted
to make mathemati cs more meaningful, and thus more friendly to students both at the primary and secondary levels.

Within the lagt five decades, the Mdaysan mathematics curriculum fas undergone severd Sgnificant
changes. The rdatively short higory of the mathematics education can be said to have begun with the
traditiond mathematics emphassng mainly on basc kills (predominantly computationd) in the primary
grades. In the secondary school, a amilar traditiond gpproach in the teaching and learning of
mathematics was used. Arithmetic, geometry and agebra were outlined separatdly in the syllabus with
limited attempt to trest mathemdtics as an integrated subject (Adah Abu Sameh, 1984). In the early
70's, the “Modern Mahematics Program” (MMP) was introduced to both the primary and secondary
schools. The main am of  the program was to introduce some “modern topics’ (such as amplified
basics in st theory, datiftics, vectors ec) into the curricullum and & the same time to change the
“traditiona” gpproach in the teaching and learning of mathematics (Y eoh, Kanasaba & Ahmead, 1977).
Beginning in the early 80's as pat of the nationwide curriculum reform based on the National
Philosophy of Education, the mathematics has undergone some sgnificant changes. This curriculum is
based on the vison that mathemdtics is a dynamic subject, coherently connected within itsdf and with
amog dl other areas of sudy, and that the main purpose of its Sudy is to solve problems. In addition,
mathematics has arich higtorica background and that its discovery is as response to human problems.
Primary School Mathematics Curriculum
The main gads of teaching mathematics a the primary leve (ages 7 to 12 years) are to help sudentsto
acquire

a) thebasic skillsin numeracy (computation limited to the decima system)

b) the ability to use these skillsto solve problems

c) theahility to estimate and make or cdculate gpproximeations and

d) thedhility to interpret graphs and arrangements of numericd data
More specificdly, the curriculum is outlined so that Sudentswill be ableto:
a) Mader the skillsin writing numbers, counting and Saing place vdue



b) Acquirethebasc skillsin the four basic operations of adding subtracting, multiplying and dividing

c) Acquirethe gbility to measure, weigh, sate time and specify the face vaue of currency

d) Identify and dtate the shapes of objects and able to know the properties of square, rectangles,
triangles, cuboids, cylinders, soheres, cones and pyramids

e) Solve problemsinvolving numbers measurement, weight, money, disance, gpace and time;

f) Edimate and caculate goproximations

g Record and read groups of data in the form of ample tables and graphs (Kementerian Pendidikan,
1988).

The syllabus specificaly emphassed that the knowledge and skills on the operation of numbers should

form the basis of the subject (Mok and Lee 1986). In the Specid Guide for mathematics (Kementerian

Pendidikan, 1988) the suggested teaching sequences for dl the topics in the syllabus are outlined. The

guiddines are divided into two parts comprisng of the skills to be taught and suggested activities that

can be usad for teaching the gppropriate kills.

All the units in the teaching guidebooks, printed by the Curriculum Development Centre,
Minigry of Educaion, are sructured in the same way. The suggested gpproach in the teaching of
mathematics is to introduce the skills followed by activities that are redl and concrete (Liew and Swetz,
1988). At the primary level, concrete experiences are emphasised. These concrete experiences are
progressively expanded, as the students progress to higher levels, to include those that are commonly
experienced by children a tha levd outsde the dassooms. Problem solving, mainly word problems
based on everyday experiences, are emphasised a the upper levels.

Inummary , the am of the primary grade mathemdaticsis to enable the child to acquire mestery
in the badc kills and that these kills are to be goplied condantly to the child' s red life experiences.
Problem solving is emphasised throughout the curriculum. It isimportant to note, as Sated earlier, thet a
the end of the sixthyear of schooling (age 12 years) are required to St for a nationdl examingion in 4
basic subjects; mathemdtics, English, Nationd Language and science. Although al students are dlowed
to continue thar education a the secondary leved regardiess of the results they obtain, doing wel in the
examination can be used as pasyport for entry into sdected schools. Obtaining good results in
mathematics is of great importance ( see ds0 Chridiansen, Howson and Otte, 1986 for smilar
observetion).

The secondary school mathematics curriculum
The Integrated Secondary School Curriculum (KBSM) implemented in the mid 80's replaced the old
curriculum and is congdered to be the most extendve educationd reform that the country hes
experienced in its higory. Based on the Nationd Educationa Philosophy, the mathematics curriculumin
KBSM is planned to provide students with experiences that may conssts of the:

a) integration of knowledge, vaues and languege

b) Integration of mathematics with other branches of knowledge

c) Integration of mathematics with other branches of knowledge

d) Integration of various topicsin mathemetics

€) Integration of mathematics learned in the classrooms with those experiences outsde the

classrooms (Kementerian Pendidikan, 1989).

Redated to the above, severd agpects of mathematics are being given specid emphasis inthe
meathematics curriculum. These apects are:

a) The baance between underganding of concepts and the magtery of badic sills



b) Theuse of mathematicsin red -life Stuations
c) Thedevdopment of problem solving skills
d) The gppreciaion of higory of methematics, and
€) Human societd and spiritud vauesinherent in the subject (see dso Bishop, 1991)
The mathematics curriculum is“generd” in nature and is Sructured as a continuum from Forms 1. to 5.
The content of the syllabusis planned in three areas number, shape and relations. Thesethree areas
are chosen based on the assumption that generdly, in red life Stuations, a person encounters and thus
needs undergtanding and the attainment of appropriate skillsin the areas of:
a) Numbers such asin counting and caculaing
b) Shapes, such asrecognising and identifying the properties of shapes and their measurements
c) Rdationships, such asto be able to recognise and using patterns, rules, generd principles, laws,
associations and so on in numbers and shapes.
Goals and objectives of the mathematics curriculum
The gods of the secondary school mathemétics are to develop sudents abilitiesin logicd, andyticd,
systematic and critical thinking; to develop sudents' &bility in problem solving and in gpplying the
methematica knowledge acquired S0 thet they will be dble to function effectively and respongbly in their
daily lives In addition the curriculum hopes, through various learning activities, thet sudents will be adle
to gppreciate the importance and beauty of mathematics
Specific objectives of the secondary schoal curriculum are:
a) toknow and understand the concepts, definitions, rules, theorems, principles, related to space
and the number system.
b) to srengthen and expand the use of skillsin addition, subtraction, multiplication and addition.
3) to madter the basic Kills (other than the four basic operations) such as
a making gpproximations in numbers and measurement
b) dhility to identify the shapes exiding in the environment and a the same
time recognise their properties
C) ability to measure and condtruct using the basic tools of mathemetics
d) ability to gather, record, represent and interpret data
€) ability to identify and represent ardation methemdticaly
a) madering the skillsin carrying out Sepsin certain agorithms and thus able to obtain certain
results mathemdticaly
b) deveoping problem solving skills thet involve various seps such asinterpreting the problem,
deviang a plan, to carry out the plan and be able to check backwards the answers obtained
c) &hility to use the knowledge and skills in the management of one sdally affars efectively and in
responsible ways, and
d) atanment and gppreciaion in the process of doing certain mathemética tasks logicaly,
sysemdicaly, heurigticaly and accuratdy (Kementerian Pendidikan, 1989)
L earning and teaching mathematics
To achieve the ams of the curriculum, severd factors are given priority. Students active involvement in
the learning processis emphasised. The learning activities, the types of questions asked and the guides
given to students should be geared towards upgrading the ability to think and assisting sudentslearning
through red life experiences. The smulated experiences should involve activities that encourage inquiry
and provide opportunities for sudents to reach certain conclusons or solve problem independently.
These experiences could dso indude the use of



mahematicsin Stuaionsthat are meaningful to students.
In planning the teaching of atopic, amathematics teecher should consder how and when the following
factors could be effectively used
a) Adivitiesthat give meaningful learning experiences
b) Theuseof mathematicsin red life Stuations
c) Thedfective use of problem solving skills
d) Indilling of Mdaydan societd vdues
€) Imparting and gppreciating the dements of hisory of mathemetics
The teaching of mathematics should aso provide means through which vaues, mathematicd aswell as
humen (see dso Bishop, 1991) could aso be inculcated to students. These are to be transmitted either
directly or indirectly. For example, certain vaues can be tranamitted through
a) Co-operation asin co-operdive learning activities.
b) Andogies such as the importance of following certain procedures in mathemetics as compared
to the importance of following procedures in other areas of Sudy
c) Problemsin suitable contexts such asthe “vaue’ of eguity can be ducidated through lessonsin
fractionsand so on
Thedementsof history are to be reveaed and gppreciated whenever gppropriate. This can be
transmitted through ether ashort story about famous mathematicians or a short hitorical account about
the devd opment of asymbol or concept. The problem solving skills should be taught directly and
planned through the use of examples. The problems used should be rlevant to sudents experiences
and gopropriate with the mathematicad maturity of the sudents
The above teaching agpects can be induded in any leve of amathematicsleve of alesson,
a) whether a the beginning of atopic
b) when certain skills or conoeptsis being taught
C) incertain exercisestaken directly or adapted that are suitable with the sudents' backgrounds
d) asan enrichment activity for degper understanding of the subject
The madtery of various concepts together with reasoning and logica thinking should form the basis of all
topics of dl topics. For this purpose, al teachers are provided with “ Further Elaboration of the
Syllabus’ (Kementerian Pendidikan, 191) to guide teachers in sequencing the topics and learning
adtivities. Following is an example extracted form the guiddine:

Concept lls Further elaboration
STATISTICS To determinetherangefor certain | The example chosen should be for
a) Themeasureof sets of data both discrete as well continuous
dispersion Rangeasa Todeterming; data

measure of dispersion of | @) median

agroup and it refersto b) first quartile

the difference between c) third quartile

the highest an the lowest | d) the range between quartiles
valuesfor agiven set of

data




b) First quartileisthe ....

The use of everyday examplesis not specificaly sated in this guide, but has dreedy being emphasised in
other supporting materids. The teaching of concepts and skills should be taught in sngle unitsfallowing
itshierarchicd order.
other congderationsthat are to be part of the teaching mathemetics are that:
a) teachers make the necessary connections for further sudents' understanding of concepts when
appropriate
b) exerdsesthat are gi ven to sudents should involve various Stuations. Soon after chdlenging
sudents have grasp the meaning of certain skills, they should be guided to attempt problems or
exercsesthat are chdlenging.
In the teaching of mathematics no fixed teaching Srategy is recommend;. unlike the previous curriculum
where teaching by the discovery method is encouraged. Teachers are encouraged to use varied teeching
techniques and attempt to meke the mathematics lesson meaningful, fun to learn and & the sametime
intdlectud chdlenging.

In summary, the above outline describes the basic factors that are to be emphasised in the
planning and implementation of mathematicslessons It isaso believed that the teacher isthe most
qudified person to decide or chose the most suitable or effective Srategy. Teachers are dso expected
to follow the syllabus, using it as aguide, but is alowed to make the necessary adjusments or
modifications depending upon the characterigtics of sudents under hisher care,

The new curricdum, when compared to the previous ones, is more open in nature. It regards
mathematics asforming amgor part of one sdally life and thet it can become a very powerful tool in
solving problems experienced in our dally lives

Summary: Other Salient features of the mathematics curriculum

The gpproach taken in planning the mathematics curriculum in Maaysais that the subject should bea
friendly one and thusiis planned or structured to meet the needs of sudents regardless of their dbilities
This gpproach differs from the previous gpproach where mathematics is gpproached in a“ specidised”
manner. The curriculum is organised on three main srands; numbers, space and connections. These
three bases are chosen basad on the bdlief that in everyday living oreis often faced with these dements
int he order ligted. In addition, solving mathematica problems encountered in one s dally life becomes
the overriding concern in the curriculum.

M athematics as problem solving

Although the definition of problem solving may differ to that of NCTM’ s (1992), it, neverthdess,
becomes the sgnificant dements to be emphadzed in the teaching and learning of mathematics
Teachers are expected to intentionally teach students on the heurigtics of problem solving. Although
teachers are free to chose the drategy suitable for hisher sudents, they are encouraged to follow those
recommended by Polya (1974). Teachers are a o encourage to Smulate mathematica problems based
on ther daily experiences. More specificaly, teechers are expected to provide varied experiences
through students can work individudly or in groupsin tackling mathematical problems The curriculum
places heavy emphases on rel ationships between mathemeatics and redl life problems. Problem solving in
red contexts are congdered essentid in hdping sudents gppreciate mathematics. In short, problem
solving becomes the focus in the curriculum.



M athematics as communication

The curriculum dearly Satesthat on of the objectives in earning mathemdticsis to acquire the ability to
communicate idess through the use of mathematicad symbols or ideas. An essentid part of the curriculum
isto help sudents atain the ability to comprehend mathematica satements encountered, for example, in
the mass media. For example, students are expected to be able to interpret the satistics used in various
reports they encounter in the mass media. In mathemetics lessons, sudents are encouraged to work in
groups on certain projects or problems.

Mathematics as reasoning

The main god Satements dearly states the sudents need to develop the ability to think logicaly,
sysemicdly, creativdy and criticdly. Although thisis not dearly dated in the syllabus, teechers guides
and further eaboration of the syllabus specialy encourage teachers to use gpproaches that can smulate
mathematica thinking or reesoning. The use of gatidicsto criticaly examine information as part of the
lesson, for example, can be said to be in correspondence with the am of promating the above thinking
abilities

Mathematical connections

Thereisagrong emphasisin making connections within mathematics it sf and across other subjects In
fact, thetitle of the curriculum suggests that making methematical connections within itself or across
other areas of udy is strongly suggested. Making the connections between mathematics sudied in dass
and maerid from everyday life or the environment are explicitly stated in the documents accompanying
the syllabus . Through the introduction of certain facts concerning higtorical development in mathematics,
the curriculum hopes that Sudents will be able to see that mathemetics hasits origin and in many cultures
and is developed as responses to human needs that are both utilitarian and aesthetic.

Concluding remarks

Thetotd framework of the intended curriculum places a heavy emphasis on problem solving,
communications, reasoning and connections in mathematics. Other than these, ancther important feeture
thet is being emphasized is to present mathematicsis enjoyable, and yet chdlenging to their intdllectud
deve opment. The relationships of mathemétics to the red world isthe basic theme used in dl the topics
of the syllabus. The curriculum is dso respongive to the deveopment of the information age. Thisis
cealy seeninthe“smart schools’ program currently planned and implemented in sudents.

It is often argued that mathematics curriculum should not only provide sudents with the relevant
knowledge to function wdl in sodiety, but should aso prepare them for further sudy at the higher
education level. The present mathematics curriculum provides a broad-based mathematical knowledge,
essentid for sudents of higher learning in nonmathematically rdated areas of Sudy mathemetics
curriculum. The secondary school curriculum provides the Additional Mathematics course for gudents
who intend to embark on studies rdated to scientific and technologicd areas, The content of this
curriculum is said to be sufficient for further gudiesin mathemeatics related areas. Studies that |ooked
into the adequiacy of this curriculum in providing students with the necessary mathematicd skills and
understanding for advanced scientific and technologica sudiesis yet to be conducted.
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