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Topic Group 2
Mathematics Curriculum
in Teacher Preparation

Leaders: Han - Shick Park [S. Korea)
Junjie Liu {P.R.China]

The group has received and discussed 13 presentations by contributors from Australia,
Belgium, China, Japan, New Zealand, Philippines, S. Korea, the United Kingdom, and the
United States.

Mathematics curriculum for teacher preparation needs to be organized to train desirable
mathematics teachers. The problem is how the desirable mathematics teachers should be
trained. What should they know of mathematics and what should they be able to do in math-
ematics education?

The answers of these questions must be applied to developing the mathematics curricu-
lum for teacher preparation. In other words the subject content and the framework of the
curriculum must be designed according to these answers.

The subject content of the curriculum consists of knowledge and behavior. The follow-
ing participants gave presentations on knowledge : Alan Bishop, Peggy House, Han — Shick
Park, Peigun Wu, Hiroshi Yamazaki, Beth Southwell and Roberto N. Padua. Presentations
on behaviour were given by : Francine Grandsard, Fu Ma, Junlie Zhou and Derek Holton.

Finally Young ~ Han Choe and Junjie Liu gave talks on the curriculum framework.

CONTENTS.: KNOWLEDGE
Alan Bishop (UK, Australia)® Educating the mathematical enculturators.

He insisted that one of the important tasks for teacher educators in mathematics is how
to help future teachers understand their role as “mathematical enculturators”. This means ed-
ucating them about the cultural side of mathematics, about different ways of doing mathe-
matics, about values in mathematics, about different histories of mathematics.

He illustrated some possible ideas about counting, locating, measuring, designing,
playing and explaining which could be used to help educate the future “mathematical encul-
turators”.

He presented several principles which are important when using the above ideas in
teacher training courses : (a) Keep as much as possible of the cultural context involved with
the activity. Usually the meaning and significance of a particular activity is given by its con-
text. (b) Try to include material resources like rugs, baskets, counting frames, in the course
as well as written material. Mathematical ideas are represented in cultures in many ways. (c)
Collect, and use, pictures of mathematically interesting objects from other cuitures if you
can’t get the objects, or if they are too big (such as a house or a temple). (d) Try to inject
these ideas into every mathematical course.

He suggested that through group projects, student teachers can be involved with these
ideas, which have the following merits:
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1. First, a project can allow for group involvement to whatever depth is wanted in a
particular situation, and it therefore offers a socialising aspect of teaching so often missing
from the usual mathematics curriculum.

2. Second, a project can encourage the use of a variety of resource materials which
stimulate thinking about the importance of the mathematical approach to interpreting und ex-
plaining reality. Just to come into contact with the many books, films and video material
available can enable mathematical ideas and values to be connected with other aspects of the
school curriculum.

3. Third, involvement with projects can encourage activity at a reflective level.
Through researching and documenting a societal situation and with the teacher’s encourage-
ment to analyse the relationship between the mathematical ideas and the particular societal
situation, the learners can begin the process of critical analysis which is so necessary if the
values which mathematics brings to society are not merely 1o be just taken for granted.

Moreover, when producing their reports on projects, individual students are legitimate-
ly allowed to express their personal views and feelings about the mathematical situation they
have been researching. This context also gives an opportunity for students to evaluate their
deeper feelings about mathematical ideas — whether they experience wonder, surprise, awe,
beauty, fascination, or boredom. It is rare for such personal views to be allowed to enter
mathematics courses, yet we know just how strongly held some of those views are.

He concluded that: Student teachers need the opportunity to reflect on how mathemati-
cal ideas have developed in different histories, in order for them to have a clearer idea of
how they can fulfil their crucial role as mathematical enculturators the role of introduc-
ing children to the rich culture of mathematics.

Peggy House (USA): Teacher education and the challenge of integrating science and
mathematics .

She began her talk by mentioning a dilemma: prospective mathematics teachers must
construct knowledge about teaching, and in the process they frequently must reconstruct their
knowledge of mathematics. The challenge to mathematics educators who must model the
pedagogy that they wish future teachers to employ is to find new contexts which explore con-
cepts of school mathematics so that future teachers can study both mathematics and teaching.

A rich context which provides good opportunities to revisit important mathematical
topics lies in the connections between mathematics and science. For illustration, she consid-
ered the concept of tunction.

She claimed that the tasks she describes allow future teachers to experience learning
that begins with their actions on concrete objects, proceeds to abstractions, then returns a-
gain to concrete objects. And they emerge with both a different vision of how mathematics
can be taught and a deeper, more accessible understianding of the mathematics itself.

Han - Shick Park (S. Korea): Mathematics for teachers of mathematics.

He discussed some aspects of the mathematics for teachers such as algebra for teachers,
geometry for teachers, statistics for teachers etc, which can be taught in teacher preparation
courses. Mathematics for teachers should consider the following about schoo! mathematics :
(a) various solutions for a problem (b) the dynamics of a problem introduced by change of
condition (c) relationship of mathematics to real life (d) mathematics history and historical
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issues(e) the difference between pure mathematics and pedagogical mathematics (f) under-
standing of the theoretical buckgrounds (g) understanding advanced mathematics.

Peigun Wu. Meng Cui (China): To reform the calculus courses® from historical perspec-
tives.

According to educational aim in normal university in China, to the biological genetic
law, they gave a new tentative research on the reform of the curriculum of calculus in normal
university. They believed that the teaching of calculus might not betray the historical devel-
opment of calculus. They insisted: The biological genetic law tells us that the process of stu-
dent learning mainly repeats the development history of calculus. So the students should be-
gin to learn calculus from specific problems such as finding the area and the tangent. We
should guide them to suggest the basic concept and operation, and study their connection,
differential mean value theorem, Taylor's formula proved by Cauchy and other mathemati-
cians. On the other hand, definite integral should be put before indefinite integral, or the
students may feel troubled. We may teach integral from solving the area of curve — edged
trapezoid, then basic formula of calculus, and introduce the definite integral as we teach the
skills of integral calculus.

They also gave the following new system of text in calculus.

1st part:

Chapter 1. Function and limit:® function and its character, elementary function, the
limit of function and its character, two important limits.

Chapter 2. Derivative and original function‘instantaneous velocity — derivative, rules
for solving derivative, solve derivative of inverse function, the character of original
function, calculating of original function, differential.

Chapter 3. Integral:the area of curve — edged trapezoid, definite integral, the basic
theorem of calculus, the character of (definite) integral, calculation of (definite) integral,
indefinite integral and calculation, approximate calculation of definite integral, generalized
integral.

Chapter 4. The application of integral:elementary means, calculation of area, volume
of whirling object, work and the pressure of water, average value.

2nd part:

Chapter 5. Continuity of real number: real number set and its basic character,
Dedekind's theorem — continuity and discontinuity of function, the character of continuous
function in closed intervals, differential mean value theorem (Rolle 's theorem - Lagrange
mean value theorem ~ Cauchy mean value theorem).

Chapter 6. The application of derivative:derivative of higher order, L’ Hospital rule,
monotonous character and extreme value of function, maximum and minimum problems,
concavity and convexity of curve and inflection point, describe image of function, approxi-
mate solution of equation.

Chapter 7. Limit and Riemann integral: limit of sequence (definition, character,
rules), limit of function {x—>x, or x— =), existence rule of limit, two important limits, in-
finity and infinitely small, derivative and continuity, solve limit by the means of indefinite
form, Riemann integral, the character of integral and integrability of continuous function,
integral of continuous functions which could be divided into some parts in definite field.

Hiroshi Yamazaki (Japan): An analvsis of Japanese and Chinese textbooks in mathemat-
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He tried to illuminate the differences in mathematical education between China and
Japan by using mutual analysis of mathematical textbooks in both countries especially for
middle school textbooks. He characterized mathematical education in Japan and China :
First of all, they found that the Japanese curriculum places more emphasis on geometric con-
cepts and is influenced by so - called “New Mathematics. " That is to say, the modernization
of the mathematics curriculum. On the contrary, the Chinese curriculum, in principle, places
greater importance on the teaching of arithmetic skills and concepts at both the elementary
and secondary levels. Therefore, arithmetic concepts are introduced earlier in Chinese text-
books. It seems that this curriculum policy is consistent. Japanese and Chinese textbooks are
likely to resemble one another in the basic idea of curriculum. However, Chinese textbooks
comprise numerous exercises and problems. These involve higher level arithmetic concepts
and more repetitive exercises than Japanese textbooks. This difference may be attributed to
the differences in amount of time given to mathematics education in these two countries. The
total teaching hours in Japanese junior high school is 385 hours and the total teaching hours in
Chinese junior high school amount to 566 hours {algebra — 368 hours - geometry — 198
hours). However, the Chineses curriculum has recently tended to reduce the teaching hours
in mathematics and to shift the contents and problems. For example, “logarithm” was moved
from middle school textbooks into high school textbooks. Moreover, in high school the num-
ber of optional subjects is likely to increase and various kinds of textbooks seem to be pub-
lished. When nine — year compulsory education plan is completed we will have to pay atten-
tion to see what direction the Chinese curriculum will pursue in its educational policy.

Beth Southwell (Australia)® A comparison of the mathematical understandings of cur-
rent and former primary teacher education entrants.

She compared the understandings of primary teacher education students in their first
weeks at University in 1994 with those of a similar group of students at two NSW Teachers’
Colleges in 1964. The 1964 sample completed an achievement test and a test of mathematical
understanding. As well, a small group were interviewed to determine any obvious attitudinal
factors related to achievement and understanding.

On the survey scores, it would appear that the understanding of mathematics possessed
by primary pre — service teacher education students has deteriorated in the past thirty years.
It would be unwise to accept this conclusion without taking into consideration such factors as
the difference in the samples, the changes which have taken place in school syllabi and in so-
ciety, and the time factor.

The results also indicate that the range of scores achieved on the Mathematics Under-
standing Survey is skewed towards the lower end of the range. While the best students remain -
at the same level, the weaker students spread out more over the lower end of the range.

Whatever explanations are made for the poorer results of the 1994 students, the fact re-
mains that their performance is poorer thun the pertormance of students thirty years ago.
Provision must be made in University teacher education courses to make up the deficit which
seems so obvious. This is particularly important for primary teachers because of the influence
which they can have on the children in their classes. Even though it has not been shown that
teachers’ mathematical knowledge has any relationship to their success in teaching mathe-
matics, it would seem reasonable to suggest that a teacher who realises his or her deficiencies
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and tries to overcome them will be more confident in presenting the same or similar material
to a class.

Roberto N. Pudua (Philippines) ! Mathematical science in Philippines.
CONTENTS: BEHAVIOR
Francine Grandsatd (Belgium): On reaching strategies in mathematics.

In this paper the speaker focused on the importance of strategies in the mathematics
curriculum and in teacher training.

Examples of control strategies of different types were discussed, namely: (a) select the
best technique: decision — making in a restricted and straightforward domain, like solving in-
definite integrals or deciding on the convergence of series: (b) step by step control: a strate-
gy for graphing functions; (c) general control on the solution process: a strategy for heuristic
problem solving.

The examples were taken either in first year university education or in higher secondary
school. The development of similar strategies for lower levels of mathematics education
should take an important place in the training of future mathematics teachers.

Four examples of control strategies were considered. The first two strategies helped to
select the best technique in two straightforward domains (integration and convergence of se-
ries). The third one was a strategy for continuous control during the process of graphing a
function. The last one was a control strategy in the complex domain of problem — solving by
heuristic strategies.

Most students were unable to develop even the simplest of these strategies on their own.
On the other hand, teaching these kinds of techniques helped the students in improving their
performance in mathematics. It was therefore clear that strategies must be included in math-
ematics teaching, from an early stage on. And one could hope that teaching many strategies,
starting with very simple ones, would help students to develop strategies of their own.

In order to realize this the speaker therefore suggested that (a) the discussion of strate-
gies should take an important piace in teacher preparation;(b) future teachers should do pro-
jects on developing strategies at different levels: (c) strategies should be discussed at profes-
sional meetings of teachers of mathematics, with examples of strategies at different levels;
(d) strategies should be discussed in mathematics courses at university level and in mathemat-
ics courses for future teachers; (e) strategies should be part of the secondary school curricu-
lum.

Fu Ma (China): On the Teaching of mathematical thinking method .

Junlie Zhou ( China): Teacher training strategies derived from the history of
mathematics.

The speaker discussed the feasibility and the necessity of letting the History of Mathe-
matics play an important role in the training of middle school teachers. Based on the histori-
cal facts of the origin and development of mathematics, it was advocated that(1) solving
problems(2) objective thinking (3) free and extensive exchanges of ideaswere an important
means, a necessary condition and essential capacity respectively for raising teachers’ quality



T8 A& MAste 4N 3

and their working efficiency.
Combined with the realities of the day, numerous facts in the history of mathematics
were cited to illustrate the above propositions.

Derek Holton (New Zealand): Problem solving and teacher preparation .

Problem Solving is an important part of the mathematics curriculum in a number of
countries. The speaker explained that it is part of the Mathematical Processes Strand in the
new curriculum in New Zealand. The Other Strands are Nuinber, Measurement, Geometry,
Algebra and Statistics.

He outlined the means that had been used to introduce teacher trainees to mathematical
problem solving.

In addition, he described the Dunedin College of Education Courses.

He presented a way for approaching probiem solving.” The introduction of problem
solving comes through problems. Students were to tackle unseen problems in groups of three
of four. While the students were working in their groups, the lecturer used to move around
and eavesdrop on their discussion. Frequently questions from students would be answered by
questions. In this process the speaker modelled both mathematical behaviour, how new
mathematics was produced, and pedagogy, how we would like teachers in the regular class-
room to manage their students.

The speaker hoped that through an introduction to problem solving in this way, teacher
trainees would become more comfortable with problem solving as an approach to learning and
teaching mathematics than the previous generations of teachers.

FRAMEWORK
Young - Han Choe (S. Korea): Teaching of collegiate mathematics in Korea .

He presented the difference between the curriculum of the departments of mathematics
and that of the departments of mathematics education in Korea.

Even though the aim of programs in the departments of mathematics education is train-
ing preservice secondary mathematics teachers, it was very difficult for him to find the dif-
ference between the curriculum of the departments of mathematics and that of the depart-
ments of mathematics education. In 1991 research showed that only 38.7% of the depart-
ments of mathematics education had different curricula from those of the departments of
mathematics. Extra curricula for the future teachers were Teaching Methods of
Mathematics, Research of Mathematics Textbooks, History of Mathematics Education,
Computer and Mathematics Education.
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93.5% of the departments of mathematics education offered one or two courses of com- °

puter education, the remaining 6.5% were also planning to offer such courses in near future.

Someone suggested a few more subjects to teach for the future mathematics teachers.
They are as follows: Survey of Mathematics Education, Mathematics Curriculum, Problem
Solving, Psychology of Learning Mathematics, Seminar on Mathematics Education, Comput-
er Aided Instruction.

The speaker strongly suggested more international cooperation in research on mathe-
matics education. He was particularly concerned with the methods in which mathematics edu-
cation researchers communicate with the same researchers in other countries.
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He claimed that there was now a substantial community of mathematicians as well as
mathematics educators eager to know of and use the results of high — quality inquiry into’col-
legiate mathematics education. Collegiate mathematics education might not yet have evolved
to the point of deserving to be called a discipline, but the absence of communication between
researchers in collegiate mathematics education gave trouble in establishing its own identity
among the mathematical community.

Junjie Liu, Youngzhen Hang (China): Some Guiding Ideologies for Mathematics Educa-
tion Curricitlum Reforms.

The speakers pointed out that every curriculum arrangement had to experience frequent
revisions with the changes of the world. They expected some guiding ideas could play an im-
portunt role in the revision processes. The speuakers suggested the following. (1) Based on so-
cial needs, certain basic requirements should be posed for all future mathematics teachers;
(2) At the same time, future teachers should not have a completely unified pattern. Students
should get opportunities to develop themselves according to their natural inclination and soci-
eties will benefit much by their comprehensive superiority and mixed functions: (3) To adapt
themselves to changing circumstances, to participate in competitions under market
economics, future teachers should possess the potentialities of self ~ improvement and occu-
pation transferring.

To illustrate the above points, the speakers introduced the main framework of the cur-
riculum of their department.

They attached two data for illustrating their investigation. One was the table which
showed the percentage of the teachers investigated who think the course was important and
obligatory. The other one was the curriculum for mathematics department in Shanghai
Teachers University.
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