3. A Comparison of the Mathematics Curriculum Documents of Major Asian and
Western Countrieswith Thosein Hong Kong

In 1997 and 1998, the Hong Kong Curriculum Development Council (CDC) released the
mathematics syllabuses (draft) for primary and secondary schools respectively. These were
recommended for use in schools garting 2001. In this section, the ams of the mathematics
curriculum, scope and treatment of content, and modes of courses and the curriculum development
process in a sdlected group of countries will be compared with the case in Hong Kong based on an
andysis of the rlevant curriculum documents.

31 The Aims of the M athematics Curriculum

Hoyles et d (1999) pointed out that there are two complementary categories of ams. those furthering
the development of society and those furthering the development of the individud. Wong & Wong
(1997), through a detailed andyss of the mathematics curricula in 10 countries and regions,
summarized that the educationad god of mathematics curricula in these regions. These include (1)
practicd; (2) disciplinary; and (3) culturd ams.

Practicd amsinclude

e Developing the ahility to apply mathematicsto dally life Stuationgmathematics literacy);
e Equipping students with the mathemeatics needed in amgjority of professons; and
e Providing amathematica foundation for further study in science and other related disciplines.

Distiplinary amsincude:

Enabling students to manipulate numbers, symbols and other mathematica objects;
Developing number sense, symbol sense, spatia sense and a sense of measurement as well as
the relation of structure and pattern;

Facilitating reasoning, deduction and logica thinking;

fadilitating the ability to utilize mathematics to conceptudize, formulate and solve problems,
and

Enabling students to express ideas using the language of mathemétics.

Culture amsinclude:
Developing an appreciation of the aesthetic nature of mathematics, and
Developing an awareness of the role of mathematics in various cultures form ancient to
modern times, and its relation to other disciplines.

Basing on the above and with reference to the following documents, here we compare the ams of

mathematics education in another set of eight countries or regions.
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United States:
NCTM (1989). Curriculum and Evaluation Sandards for School Mathematics.
NCTM (1991). Professional Sandards for Teaching Mathematics.
NCTM (1995). Assessment Standards for School Mathematics.
Supplemented by TIMSS results and
NCTM (1998). Standard 2000: Principles and Standards for School Mathematics( draft).

United Kingdom:
Cockeroft, W.H.(Chairman)(1982).Mathematics Counts, London: HMSO
Department of Education and Science and the Welsh office(1991). Mathematics in the Nationa
Curriculum, London: HMSO
Department of Education and Science and the Welsh office(1995). Mathematics in the Nationa
Curriculum, London: HMSO

Australia:
Audrdian Education Council(1990). A Nationd Statement on Mathematics for Audraian
Schools, Carlton, Vic.: Curriculum Corporation.
Audrdian Education Council(1994a).Mathematics-A Curriculum Profile for Austraian School,
Carlton, Vic.: Curriculum Corporétion.
Augradian Education Council(1994b). MathematicsWork Samples, Carlton, Vic.: Curriculum
Corporation.

Singapore:
Curriculum Planning Divison(1990a).Mathematics Syllabus. Primary, Singapore: Author.
Curriculum Planning Division(1995).Mathematics Syllabus. Secondary, Singgpore: Author.
Curriculum Panning Divison(1994).Mathematics Syllabus Primary 5 and 6(EM3 Stream),
Singapore: Author.
Curriculum Planning & Development Divison(1998).Mathematics Syllabus. For Implement from
January 1999, Singapore: Author.

Korea:
Minigtry of Education(1992). The School Curriculum of the Republic of Korea, Seoul: Ministry of
Educetion.
Minigtry of Education(1998). The School Curriculum of the Republic of Korea, Seoul: Ministry of
Educetion.

Mainland China:
( , 1992)

,1992)
,1996)

,1997)
( 1991)
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Taiwan:

1983

1993

19914

Hong Kong

The Curricullum Devdopment Committee (1983), Syllabuses for Primary Secondary Schools
Mathemeatics

The Curriculum Devdopment Committee (1985), Syllabuses for Secondary Schoals,
Mathematics(Form | to V)

The Curriculum Development Council(19958), TOC Programme of Study for Schools
Mathematics for Key Stage 1

The Curricullum Development Council(1995b), TOC Programme of Study for Schools
Mathematics for Key Stage 2

The Curricuilum Development Council(1997), (Draft) Framework for Primary Schools
Mathematics

The Curriculum Deveopment Council(1998), (Draft) Framework for Secondary Schools
Mathemeatics(S1-Sb)

A comparison of the ams of mathematics education in the eight countries or regions is shown in

Tables 1(a) and 1(b), and a comparison of the dimensions of mathematics curriculum contents is
shownintable 2.
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Table 1(8). Aimsof Mathematics Education in Eight Countries or Regions

Country

Aims

Hong Kong

Primary Schoal:

1.to stimulate the interest of children in the learning of mathematics, to foster a good
learning habit and the spirit in thinking independently and overcoming difficult;

2.to develop children’ s ability in logica thinking, and formulating and solving problems;

3.to induce children to understand and grasp the basic mathematical knowledge and
computation skills, and to cultivate the number sense and spatial sense;

4.to encourage children to apply mathematics to solve daily problem;

5.to develop children’ s ability in using mathemeatics language as a communication tools,;

6.to encourage an appreciation of the pattern and structure of numbers and shapes, and
to foster creativity in children.

Secondary School:

1.the ability to conceptualize, inquire, reason and communicate mathematicaly, and to use
mathematics to formulate and solve problemsin daily life as well asin mathematica
contexts,

2.the ability to manipulate number, symbols and other mathematical objects;

3.the number sense, symbol sense and a sense of measurement as well asthe
appreciation of structure and pattern;

4.a positive attitudes towards mathematics and the appreciation of the aesthetic and
culture aspect of mathematics.

Mainland
China

Taiwan

Korea

1.through the mathematical experiences in investigation various phenomena faced in
evade life, students will be able to understand basic mathematical concepts, principles
and rules, and aso the relationship among them;

2.by practicing and applying basic mathematical knowledge and skills to every day
problems, students will be able to observe, andyze, organize, and consider the problems
mathematically for the purpose of the solution;

3.students will be able to continuoudy keep interest and concern over mathematics. Also,
they will acquire postive attitudes, which may then lead them toward rationa dedling
with various problem by applying mathematica knowledge and skill that they have

already obtained
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Table 1(b). Mathematics curriculum goal among eight countries and regions (continued)

Countries

Ai ms

USA

NCTM’ S standar d5(1998):

The Equity Principle: mathematics instructional programs should promote the learning of mathematics by all
students

Mathematics Curriculum Principle: Mathematicsinstructiona programs should emphasize important and
meaningful mathematics through curricula that are coherent and comprehensive.

Teaching Principle: Mathematics instructional programs depend on competent and caring teachers who teach
all students to understand and use mathematics.

L earning Principle: Mathematicsinstructional programs should enable all students to understand and use
mathematics.

Assessment Principle: Mathematics instructional programs should include assessment to monitor, enhance, and
eval uate the mathematics learning of al students and to inform teaching.

Technology Principle: Mathematicsinstruction al programs should use technology to help all students
understand mathematics and should prepare them the use mathematics in an increasingly technological world.
NCTM’ S Standards(1989):

. tudents learn to value mathematics;

. students become confident in their ability to do mathematics;

. student become mathematics problems solvers;

. Students learn to communicate mathematically, and

. students learn to reason mathematical.

UK?

develop positive attitudes to the learning and application of mathematics
. develop ability and confidence in the application of mathematics
. develop an appreciation of the nature of mathematics and mathematical process, of how mathematical ideas
help in interpreting the world in which they live; of aesthetic and historical aspects of mathematics
. develop their ability to communicate mathematical ideas both orally and in writing; read and comprehend a
piece of mathematics,
5. acquire a sound base of the knowledge skills and attitudes required for further study in mathematics, in other
subjects and in employment;
6. develop skill of modeling, generdization and interpretation of results relevant to both application and
development of mathematics.
7. develop learning and thinking skills of more general application, for example in decision making;
8. develop an ability in the appropriate mathematical use of calculators and microcomputers, including the use of
various software packages,
9. develop an ability to argue logically and understand the nature of rigor;
10.acquire strategies for the solution of extended problems in mathematics.

WNRFRPIOTEAE WDN P

I

Australia

1. students should develop confidence and competence in dealing with commonly occurring situation;
2. students should develop positive attitudes towards their involvement in mathematics;
3. students should develop their capacity to use mathematicsin solving problems individually and
collaboratively;
. students should learn to communicate mathematically;
students should learn techniques and tools which reflect modern mathematics;
. students should learn experience the processes through which mathematics develops.

Singapore

R o A~

. acquire the necessary mathematical knowledge and skill, develop thinking processes and apply themin
mathematical situations that they will meet in life;

. use mathematics as a means of communication;

3. develop positive attitudes and a sense of personal achievement in mathematics;

4. appreciate the importance and power of mathematics in the world around them

N

"Hoyles, C., Morgan, C., & Woodhouse, G. (1999). Rethinking the Mathematics Curriculum London: Falmer

Press.p83-84. These are partsof aimsfor SMP 16-19 exam, and reflect partly the aims of mathematics
education, because there are not clear statement about aims of mathematics curriculum in England.
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Table2. Dimendonsof Mathematics Curriculum contents

Country Contents Pr ocesses
USA Number and Operation, Problem solving;;
Patterns, Functions, and Algebra; Reasoning and proof;
Geometry and Spatid Sense; Communicetion;
Messurement; Connections,
DaaAndyss, Statistics, and Probability Representation
UK Number; Shape, Space and Measures, handling Data; using and gpplying
(stage 1~4) mathematics
Algebra (stage 3&4) further Materid (Stage 4)
Audrdia | Number;Space;Measurement;Chance and Data;Algebra Attitudes and gppreciation;
Mathematicd inquiry;
Choosing and usng
mathematics
Singapore | Primary School:
Whole Number;Money and
M easures, Fractions, Decimal s, Stati stics,Geometry
Secondary Schoal:
Arithmetic;M easurement; Algebra;Graphs, Statitics;
Geometry; Trigonometry
Hong Primary School:
Kong Number; Shape and Space;Measures,Data
Handing;Algebra;
Secondary Schooal:
Number & Algebra;Measures, Shape Space;
Data Handling,
Manland |
China
Tawan S
Korea Primary:

Number; Operation;Geometric figure;Measure-
ment;Reltion.

Middle:

Number and expression;Equation and
inequaity;Functionj Q

Satigics; Qgeometric figure;
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From tables 1 and 2, the following features of the Hong Kong mathemétics curriculum are identified:

(1) In general, the mathematics curriculum in Hong Kong is in line with the worldwide
trends. For instance,

basc mathematical knowledge and skills are stressed (eg. am #3 in primary school, and
ams#2, 3 in secondary school)

mathematics “ senses’ and applications are emphasized (e.g. am #4 in primary school and
am#1 in secondary)

attitudes and affective factors for mathematics learning are taken into account (e.g. ams#1, 6
in primary school and ams#3, 4 in secondary school)

emphasize process ahilities such as problem solving, reasoning, and communications skills are
emphasized (e.g. am #2 in primary school and am #1 in secondary school)

(2 Thelmpact of Information Technology on the Mathematics Curriculum

The Hong Kong secondary mathematics curriculum document (1998, p34) gives a detaled
explanation on the impact of information technology on the mathemeatics curriculum, and makes some
suggestions about how information technology can be used in mathematics teaching. Thisisin line
with the world trend.

Although the impact of information technology is addressed in the Hong Kong mathemétics
curriculum document, nothing is said on when and how the caculator and computer should be used
to assst mathematics learning.  In contrast, in USA, UK, Audrdia, and Singapore, much detailed
description about how to use IT isgiven. For ingance, in NCTM (1998, p. 172), it is suggested that
"gudents might examine the two quadrilateras below by exploring the amilarities and differences
using dynamic geometry software’; and in the UK curriculum document (Department of Education,
1995, p. 16), it suggests using "computer to generate and transform gragphic images and to solve
problems’.

(3) TheProcess of Learning

As in the case of IT in the Mathematics Curriculum, the Hong Kong secondary mathematics
curriculum document also gives a detailed explanation about the process of learning. However, while
process ahilities are generdly emphasized in the West, much attention is paid on basic killsin Asan
countries. The Hong Kong mathematics curriculum does try to strike a balance between process and
content, but we should proceed to investigate how the two can be better linked to each other. As
rightly pointed out by various scholars (see Section 1 of this report), conceptua understanding and
mathematical skills are not segregated (Cai, 1999; Wu, 1997; Wong, 1995; Wong & Wong, 1997).
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3.2 Mathematics Contents. Depth and Coverage

When the mathematics curriculum is implemented across the years of schooling, we can congder the
contents as a "flow" across grades: topics are introduced, continue for a time, and cease to receive
attention. The TIMSS results show that there are congderable national variations in flow, milestones,
emphasis, and performance expectation. Asfar asthisreport is concerned, we find:

(1) In Hong Kong, the introduction of topics into the curriculum is on average 2 years
earlier than theinternational median (Schmidt, et al, 1997, p. 81).

(2) The textbooks in Hong Kong focus much of their attention on the performance
expectations of "knowing” and "using routine procedures' (Schmidt, et al, 1997 ,
p.243).

(3) The performance of Hong Kong students is good at routine problem-solving but not so
good at solving exploratory problems (Law & Leung, 1996).

(4) Thereareeght topic areasfor which the introductory grade varied most acr oss various
countries. Instead of looking at all the TIM SStopics, it will be instructive to do a more
in-depth comparison, in terms of coverage and depth of treatment, on these eight topics
(table 3(a)). Theseeight topicsare:

exponents and orders of magnitude
measurement: estimations and errors
2-D geometry: Coordinate Geometry
3-D Geometry
patterns, relations and functions
equations and formulas
data representation and andys's
uncertainty and probability

(Schmidt, et d, 1997, p. 70).

(5 In addition to the eight topics above, Algebra is consdered an important area in
mathematics, and so an in-depth comparison is also performed for thistopic area (table

3(b)).

Topics in tables 3(a) and 3(b) are andyzed and compared according to the categories on the
digtribution of contents and performance expectation used by TIMSS. In this comparison, schooling
is divided into four stages. junior primary, senior primary, junior secondary, and senior secondary.
For each stage in each country, an entry in the table indicates what performance is expected of the
students for that topic (+1 stands for Knowing, +2 = Using routine procedure, +3 = investigation and
problem solving, +4 = mathematica reasoning, +5 = communication). For example, +1 in the cell for
Units at stage 1 in USA means that students in junior primary schools in USA are expected to learn
Units only up to the expectation of knowing (rather than reasoning for example).
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Table 3(a). Distribution of contents and expectations in eight countries and regions

stages USA UK Australia Singapore Hong Kong | China Taiwan Korea
Units stage 1 +1 +1 +1 +2 +1 +1 +1 +1
stage 2 +2 +3 +1 +1 +1 +1
stage 3
stage 4 +3~5
Perimeter, Area, stage 1 +1 +2 +1(3) +2(3) +1
and volume stage 2 +2,5 +3 +2 +3 +2 +2 +2(5)
stage 3 +3 +3 +3 +3 +3 +2
stage 4 +3~5 +3 +3,5
Estimation and stage 1 +1 +1 +1 +1
errors stage 2 +2 +2 +1 +1
stage 3 +2 +3 +2 +4
stage 4 +4
2-D Geometry: stage 1 +1
Coordinate stage 2 +1 +1
Geometry stage 3 +2 +2 +1 +2 +1
stage 4 +2 +2 +2,3 +2,3 +2,3
2-D Geometry: stage 1 +1 +1 +1 +1 +1 +1 +1 +1
Basics stage 2 +1 +2 +2 +2 +1 +1
stage 3 +3,4 +3 +3,4 +2 +2 +3,4 +3,4 +2,4
stage 4 +3,4
2-D Geometry: stage 1 +1 +1 +1 +1
Polygons and stage 2 +1 +2 +2 +3 +1 +1
circles stage 3 +3,4 +2 +3,4 +2 +3,5 +3,4 +3,4 +3,4
stage 4 +3~5 +3~5
3-D Geometry stage 1 +1 +1 +1 +1 +1 +1
stage 2 +1 +2 +1 +1 +1 +1 +1
stage 3 +3 +2 +2
stage 4 +3,4 +3,4
Transformation stage 1 +1 +1 +1 +1
stage 2 +1 +2 +2 +1 +1
stage 3 +3,4 +3 +2 +3,5 +1 +1
stage 4 +2 +1
Congruence and stage 1
similarity stage 2 +1 +1 +1 +2
stage 3 +2 +2 +3,4 +3 +2 +3,4 +3,4 +2
stage 4
Patterns,relations | stage 1 +1 +1 +1 +1
, and functions stage 2 +1,5 +1 +2
stage 3 +3 +3,5 +3,4 +3 +2 +3 +3 +2
stage 4 +3~5 +3,4 3,5 +3 +3 +2
Equations and stage 1 +1 +1 +1
formulas stage 2 +1 +2 +1 +3
stage 3 +3 +3,5 +2,3 +3,5 +3,5 +3 +3
stage 4 +3~5 +3,5 +3,4 +3,5 +2,4 +2,4
Data stage 1 +1,5 +1 +2 +1 +1 +1
representation stage 2 +2,5 +2,5 +2,5 +2,5 +2 +2 +2 +2
And analysis stage 3 +3,5 +3,5 +3,5 +3,5 +3 +3 +3 +2
stage 4 +3~5 +3,4 +3,4 +3,5 +3 +2
Uncertainty stage 1 +1 +1
And probability stage 2 +2,5 +2,5 +2,5 +1 +1
stage 3 +2,5 +3 +3,5 +1 +2
stage 4 +3~5 +3,4 +2 +2 +2 +2

+1~Knowing, +2~ Using routine procedure, +3~investigation and problem solving, +4~mathematical reasoning, +5~ communication
Stagel~ Junior Primay,Stage2~ Senior Primary, Stage 3~ Junior Secondary, Stage 4~ Senior Secondary.




Table 3(b). Distribution of contents and expectations in eight countries and regions

stages USA UK Australia | Singapore | Hong Kong | China Taiwan Korea
Whole Number stage 1 +2 +2,5 +1 +2 +2 +3 +2 +2
Meaning, Operation stage 2 +3~5 +3,4 +3,5 +3 +3 +3 +3
and properties stage 3 +3,4
stage 4
Common fraction stage 1 +1 +1 +1 +2, +1 +1 +1 +1
and their properties stage 2 +2 +2,5 +3 +2 +3 +3 +3
stage 3 +3~5 +3~5 +3,5 +3,4 +3,4
stage 4
Decimal fraction, stage 1 +1 +1 +1 +1 +1
properties, stage 2 +2 +2 +3 +3 +3 +3 +3 +3
relationship of stage 3 +3~5 +3~5 +3,5 +3,4 +3,4
common and decimal | stage 4
fractions
Ratio, stage 1 +1
Proportion,and stage 2 +2 +2,5 +2 +3 +2
Percentages stage 3 +3~5 +3~5 +3,5 +3 +3 +2
stage 4
Negative number, stage 1
integers,and their stage 2 +1 +1 +1
properties stage 3 +3~5 +3~5 +2,5 +2 +2 +2 +2 +2
stage 4 +2
Rational Numbersand | stage 1
their properties stage 2 +1
stage 3 +3~5 +3 +3,4 +2 +2 +2 +2
stage 4 +2
Real number, their stage 1
subsets and their stage 2
properties stage 3 +3 +3 +2 +2 +2 +3,4
stage 4 +3~5 +2
Exponents, roots, stage 1
and radicas stage 2
stage 3 +2 +2 +2 +2 +2 +2 +2 +2
stage 4
Number theory stage 1
(factor, stage 2 +2 +2 +2 +2 +2 +2
multiples,primes etc.) | stage 3 +2 +2 +2
stage 4 +3
Estimation and stage 1 +1 +1 +1 +1
number sense stage 2 +2 +2 +3 +2 +2 +2
stage 3 +3~5 +3~5 +3~5 +3,4 +3 +3 +2
stage 4 +3~5
Slope and stage 1
trigonometry stage 2
stage 3 +3 +3 +3 +3 +3 +3 +3
stage 4 +3,5 +3~5 +3

+1~Knowing, +2~ Using routine procedure, +3~investigation and problem solving, +4~mathematical reasoning, +5~ communication
Stagel~ Junior Primay,Stage2~ Senior Primary, Stage 3~ Junior Secondary, Stage 4~ Senior Secondary.

From the summarized data in table 3(a), and from the curriculum origina documents, we can see that:

(1) Adan countries and regions put a lot of emphasis on measurement (units, perimeter, area &
volume, estimation and errors), much more so than West countries. In particular, Singapore stresses
measurement units while Hong Kong stresses estimation and errors more than the other countries in
Asa

(2) Different approaches to Coordinate Geometry

In Hong Kong, Coordinate Geometry is introduced in junior secondary school, and it is taken as a
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connection between Geometry and Algebra  However, the coordinate system is introduced in the
primary yearsin USA and UK, and the gpproach is very different. Fung & Wong (1997) suggested
that coordinates taken as an dgebraic trestment of Geometry should be down-played, but using it to
describe location should be emphasized.

Asfor “ classca” Coordinate Geometry such as equations of dlipse, hyperbola, and parabola and
their properties, it isonly introduced in China, Tawan and Korea.

(3) Except for China and Taiwan, dl other regions do not introduce classca Euclidean Geometry
using an axiomatic approach. Geometry is regarded as a means to develop ability in problem-solving,
reasoning, and spatia sense among students. In Hong Kong, reasoning through Geometric problems
isonly introduced in Grade 10, which may be a bit too late.

(4) Transformation, Congruence and Similarity are regarded as good topics for developing deductive
reasoning and the idea of proof, and in many countries they are introduced in junior secondary schooal.
With the assstance of interactive computer software such as Geometer's Sketchpad, it may be
possible for these topics to be introduced at an earlier age. This seems to be the practice in USA,
England, Audtrdia, and Korea, where these topics are first introduced in primary school.

(5) Smilarly, Number Patterns and Relations are good topics for enhancing students abilities in
exploring , conjecturing and reasoning, and we should consder introducing them in early years such
asin the cases of Korea, Singapore, and USA.

(6) Setigtics and Probability are very useful knowledge in the information society. In Hong Kong,
data handing was emphasized al through the school years. However, more emphasis should be put
on the interpretation and anayss of data, as in other countries such as Singapore, Audtraia, England
and USA.. Probability should also be introduced from the early years.

Data in table 3(b), supplemented by the original curriculum documents, give Smilar results to those
found in TIMSS (Schmidt, 1997, p17-19) concerning Number and Operation. In brief, the following
observations can be made from the data:

(1) In Hong Kong, Mainland China, and Korega, Fraction and Decimd are introduced, dedlt with
thoroughly and completed in primary school, whereas in other countries, these topics are
continued to be dedt with in secondary school. This shows that Hong Kong, Mainland China
and Korea stress computation ability in early grades.

(2) Introducing Negative number in primary school is uncommon in East ASan mathematics curricula
The trend in other countries however, is to introduce Negative Numbers in early years, snce
negative numbers is frequently met in daily life.

(3) Hong Kong is one of those few places (together with Singapore, Mainland China and Taiwan)
that introduce a variety of number theory topics such as factors, prime number, HCF& LCM etc.
There may be a need of trimming down this part of the curriculum, and the new curriculum in
Hong Kong seems to be moving in this direction (The Curriculum Development Council, 1997).
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(4) Edimation isstressed in Hong Kong, and thisisin line with the internationd trend of reform in the
meathematics curriculum.

3.3 The Tracking of Mathematics Curriculum Development

Compulsory education is an important and chalenging issue confronting dl countries. On the one
hand, we should go for a "mathematics for dl" curriculum, and on the other hand, mathematics
teaching should cater for individua needs. Different countries have carried out different mathematics
curriculum reforms to cater for the varied needs of individuds, and these reforms are designed
according to their own traditions and cultures. Some of these efforts are portrayed below.

3.3.1 Audralia
3.3.1.1 Curriculum Decison Making

School education is the responghbility of the individua states and territories, although the influence of
the federd government has grown in recent years. There is no nationd curriculum for mathematics,
but the National Statement on Mathematics for Australian Schools (Austraian Education Council,
1990, 1995) provides an indication of the generd thinking about mathematics curriculain Audrdia.
Different provinces such as Victoria dso produces their own curriculum standards. A ggnificant
development in 1990 was the establishment of the Curriculum Development Corporation by the Sate
and federal education minigers. This is a semi-autonomous body with a charter to develop
curriculum materias on acommercid bass.

3.3.1.2 Tracking and Textbooks

From Grade 1 to Grade 9, there is dmost no systematic grouping and most classes are
heterogeneous in their composition. In grade 10, 11, and 12, it is common for mathemétics to be
provided at different levels and for students to choose the level appropriate to their future plans.

Over the past 10 years, there has been a reduction in the emphasis placed on the use of textbook.
Textbooks are generaly used under teacher guidance as a source of activities for the reinforcement
of concepts and for practising skills, and textbooks are not developed or prescribed by the state
departments of education. Decisions about textbooks, and the extent of their use by students, are
meade &t the school leve.
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3.3.2 Mainland China
3.3.2.1 Curriculum Decision Making

In the pagt, the syllabus is centraly devised in committees set up under Nationd Education Council
(NEC), and textbooks were produced solely by the People's Education Press. But since 1992,
under the so-cdled “ One syllabus, many textbooks’ policy, eight provinces have been authorized to
produce their own textbooks.. This later evolved into a"multiple syllabuses, many textbooks' policy
with places such as Shanghai having their own syllabuses and textbooks.

In Shanghai, the mathematics reform has recently gone through another tremendous innovation with
the following fegtures:

regarding the 9 years of compulsory schooling as a whole period as far as the curriculum is
concerned

the syllabusiis presented in the language of Bloom's taxonomy

unifying Arithmetic and Algebra;

Geometry is developed from visud, operationd, to reasoning

the framework condsts of three parts. a compulsory course, some sdlective courses, and
activities

At the same time, the Peopl€'s Education Press is triving to develop new textbooks catering to the
demands of compulsory education. In addition, it is worth paying attention to The Agenda for
Action for School Mathematics Education Toward the 21% Century (draft) in Shanghai, in which
the enhancement of students ability is taken as the mgor task. The National Education Council is
also drafting the Nationa Mathematics Standard Towards the New Era (1999).

3.3.2.2 Tracking and Textbooks

As mentioned above, snce 1992, eight provinces have been authorized to produce their own
textbooks. Table 4 shows the different tracks in the mathemeatics curriculum.

Table 4 tracking of the mathematics curriculum (Nationd syllabus)

Grade 1106 Grade 7109 Grade 10to 12
Primary mathematics Mathemeatics (compulsory)
mathematics | (basic- graduate examination) Mathematics (science stream)

(sdlective- high school examination) | Mathematics (arts stream)
Mathemeatics (vocation stream)




333 Korea
3.3.3.1 Curriculum Decison Making

In South Korea, there are three tiers of adminidration in the education system: the Ministry of
Education, offices of education a the provincia leve, and loca offices of education a the county
leved. The Minigry of Education is respongble for forming polices relating to education, publishing
and gpproving textbooks, directing subordinate agencies in planning and policy implementation, and
providing financia support for nation universities.

Korea's schools are required to follow a nationa curriculum set by the Ministry of Education. School
mathematics curricullum of modern Korea has been revised sx time since the establishment of it
government in 1945,

3.3.3.2 Tracking and Textbooks

There is no officid policy on within-school tracking in South Korea, and primary and secondary
school classes are composed of students with a wide range of abilities. All students study a
compulsory program of mathematics up to the end of Grade 11. Generd mathematics is usualy
offered up to Grade 10, while in Grades 11 and 12, eective course are offered for Science,
Humanities, and Vocationd majors (see Table 5).

Table 5 The tracking in mathematics coursein Grades 1 to 12

Grades1t0 10 | Grade 11 and 12 Tracking
6" common Mathematics | Literary Track
Mathematics Mathematics|, I Science Track
courses Practica Vocationd
Mathematics
7" Mathematics Mathematics | Literary Track
Mathematics | Levd 1 Practical Vocationd
courses Mathematics Mathematics Science (Naturd Science or Technological)
Levd 2 Mathematics I Track
(Basic- Science (Naturd Science or Technological)
common, Differentition and | Track
Enrichment, Integration, Vocationd (With having to have completed
Supplement) Probability and the 10th level Mathematics)
Statigtics, Regardless they have or have not successfully
and Discrete completed the 10th level mathematics.
Mathematics

In eementary schools, students use textbooks and workbooks published by the Ministry of
Education for each grade level. In 1987, the policy on secondary school textbooks was changed
from a government authorized to a government gpproved system. Secondary school mathematics
textbooks are usudly developed by universty professors with the participation of mathematics
teachers.
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3.34 Singapore
3.3.4.1 Governance and Decison Making

The Minigry of Education conggts of a Minigerid committee and 10 divisons. The Minigry'srole is
to develop nationa education goals and a coordinated education program for the whole country.
Responghilities for curriculum development, textbooks sdection, ingruction, and examination
dandards are centrdized in the Minigtry.

3.3.4.2 Tracking and Textbooks

Sngapore provides a multiple curriculum which is flexible. Students follow different curricula
according their abilities and potentias. Primary schooling is divided into two stages. Foundation stage
(grades 1 to 4) and Orientation stage (Grades 5 to 6). There are four kinds of courses at the
Orientation stage:

EM1 (suitable for students who have ability in academic subjects and language);
EM2 (suitable for sudents who will study English and the native language);
EM3 (suitable for sudents who have lower ability and will sudy English and “basc’ ndive

languege); and
EM4 (suitable for students who will study advanced native language and basic English.

There are four courses in the secondary school curriculum:

Specid course (four years, for the top 10% of graduates from primary school; G.C.E. A.
Levd);

Express course (four years, students will learn English and the native language; G.C.E. O.
Levd);

Normal (Academic) course (four or five years, students after 4-years may takethe G.C.E’ N’
Levd, those who peform well can continue for one more year and take G.CE. ‘O
Levd);and

Normal (Technical) course (four or five years, students after 4-years may teke the G.C.E.’ N’
Levd, those who perform well can continue for one more year and teke G.CE.* O Levd).
G.CE‘ N Levd, the top performance students can continue to learn oneyears, G.CE.* O

Leve)
Table 6 Tracking of mathematics curriculum
Grades1to 4 Grades510 6 Grade 7 to 10
Common EMLVEM2 Specid/Express
EM3/EM4 Norma academic/
Normal technica




The Ministry of Education provides a list of gpproved textbooks and ingtructional materials to assst
principas, department heads, senior subject teachers, and subject coordinators in selecting suitable
textbooks for their pupils. These approved textbooks include those commercialy produced as well
as those published by the Curriculum Development Inditute of Singgpore, which is part of the
Ministry of Education. Textbooks normaly follow the intended syllabus very closdy. All students
have their own mathematics textbooks, which are used mainly for teaching, as well as for review and
assgnments.

3.3.5 United Kingdom
3.3.5.1 Curriculum Decison Making

The Education Act (1988) established a nationd curriculum and nationd curriculum assessment in
England. The centrd government has the authority and responsbility for the provison of education
sarvices, for determining nationd policies, and for planning the direction of the sysem as awhole. At
the local leve, policies are implemented by loca education authorities and school governing bodies,
together with further and higher education inditutions. It is the responsbility of the school governing
bodies to dlocate the budget and to determine the genera direction of the school and its curriculum,
subject to the requirements of the nationd curriculum.

The Mathematics in the National Curriculum (Department for Education, 1995) only states the
Programmes of Study and the Attainment Targets, and does not set rigid schedule of teaching nor
time dlocation for teaching different topics. So there are enough flexibility for schools to make some
choices according to their needs.

The Programmes of Study presents the curriculum in four content areas (Number and Algebra,
Shape, Space and Measures, Handling Data) and one process dimension (Using and Applying
Mathematics) over various stages, to be checked across ten levels of atanments. The relaion
between grades and attainments is listed as follows:

Table 7 the atainment level over Sages

Stages Y ear group Grades Attainment Levels
Stage 1 5-7 1-2 1-3
Stage 2 7-11 3-6 2-6
Stage 3 11-14 7-9 3-8
Stage 4 14-16 10-11 4-10

3.3.5.2 Tracking and Textbooks

There is no officid policy on within-school streaming, and most schools are not streamed. Primary
school classes generaly include students of varying abilities. Mathematics form parts of the curriculum
for al students of compulsory school age. Streaming is quite common for secondary mathematics
classes.
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Textbooks are normally commercialy produced. A vast choice of textbooks exists in England at
both the primary and secondary levels. One of most widely used series of the secondary textbooks is
the School Mathematics Project series, which was first developed in the 1960s.

336 USA
3.3.6.1 Curriculum Decison Making

In generd, education is a responsbility of individud states. However, dl saes are required to
operate schools mesting federal standards. The United States Department of Education, with the
participation of more than 30 federd agencies, is respongble for federd education policy. The
mgority of the states aso develop their own curriculum guiddlines, a least in the mgor academic
areas, and professond sandards for teachers. United States first launched the mathematics
gandards in 1989 with the publications of NCTM’ s Curriculum and Evaluation Standards for
School Mathematics (1989), Professional Standards for Teaching Mathematics (1991), and the
Assessment Standards for School Mathematics (1995), together with the addenda series.
Theregfter, some Sates drafted their own standards too, e.g. the California Mathematics Framework
and some others. The idea was supported by the government and the president explicitly mentioned
about the standards in his State of Union Address in 1998. At present, the NCTM Sandards is
under revison and the Principles and Standards for School Mathematics (draft)(1998) has just
been released for conaultation. In the near future, the mathematics curriculum will be influenced in
sgnificant ways by an ongoing federa project initiated in response to what has been perceived as the
unacceptably low internationd standing of U.S students achievement, and the concern this raises for
the future globa economic position of the United States.

3.3.6.2 Tracking and Textbooks

Grouping by ability occurs in many schools, athough most do not support overt tracking by ability.
Students with higher grades may specidize in mathematics and science early, increasing the number
of optiona, speciaized mathematics and science courses as they reach higher levels.

Textbooks are produced by private corporations, with very few such corporations dominating the
market. A number of states recommend textbooks for loca use after some process of review against
date curriculum guiddines. In dl cases, specific textbooks sdection is a loca decison, dthough this
selection may be limited to those approved by the ate.

3.3.7 Conclusion

East Asan countries have highly centrdized systems of education but Western countries have
much more decentraized systems.

A “canonicd” curriculum is gtipulated by the governments in Asan countries which are followed
closdly in schools.

East Adan countries put a lot of emphads on the textbooks; in contrast Western countries are
more flexible in their use of textbooks.

Tracking is common, but there are various ways implementing tracking

Hong Kong is probably the place with the leadt flexibility and choicein its curriculum.
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