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~—Introduction

Mathematics textbooks are supposed to be
conveying mathematics knowledge or messages

At the same time, textbooks are socio-cultural
products

They tend to convey the values of the dominant
culture, and there may be a lot of politics involved
in the production and adoption of textbooks

When talking about values, are mathematics
textbooks exempted from these cultural and
political influences?



~~—Mathematics text

e Mathematics is sometimes
absolute truth, with minim

books

conceived of as
um human interference

* Mathematics applications are often contrived,

meant to illustrate the mat]
genuine application of mat|
socio-cultural contexts in t!

® So a mathematics textbook

hematics rather than
hematics to different
he real world

in say England should

look very similar to a mathematics textbook in

Thailand or Botswana
® But is this the case?



Textbooks as socio=¢

* Intentionally or unintentionally, explicitly or implicitly,
textbooks convey messages other than purely
mathematical ones

e Also, in most countries, textbooks are at the same time
commercial products, which complicates the way how
intended values are conveyed through the textbooks
(publishers acting as gate-keeper)

* So very often, intended messages or the shared values of a
society are conveyed to students in a subtle manner

® The textbooks used during the time of the Cultural
Revolution in China, however, were produced in a very
special and extreme period of time in the history of China
(and of mankind)

* The country was highly politicized, and textbooks were
not produced commercially
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%ch, no textbooks have illustrated the explicit
conveying of different messages more vividly than those
published and used during the time of the Cultural
Revolution in China

In order to study how the accepted socio-cultural and
political values are conveyed to school children through
textbooks, a selected topic in a set of mathematics
textbooks from the Cultural Revolution period in China is
analysed and compared to a set of textbooks published in
Hong Kong roughly at the same time, and to a set of
textbooks currently used in China

(Another important focus of study is how the textbooks
were used in the Cultural Revolution classroom, but this
is beyond the scope of this presentation.)



~ Past Studies

Jules (1991): “Building Democracy: Content and ideology
in Grenadian Educational Texts, 1979-1983”

Grenadian Revolution in 1979: the textbooks at the time
elucidates how textbooks became part of “the hegemonic
restructuring of knowledge and ideological
consciousness”

For mathematics, studies on messages conveyed in
textbooks were mostly on values of mathematics and
education (e.g., Seah and Bishop, 2000)

Very few on ideological and political messages

Does this mean that mathematics textbooks do not
contain ideological messages?



““An, Capraro & Hao (201

* “Ideological Representations in Chinese Mathematics
Textbooks during the Cultural Revolution Decade: A
Relational Analysis of Selected Textbooks from 1966-76”,
Journal of Curriculum Theorizing, 27, 3.

* Studied 28 pages from four textbooks and examined the
ideological content according to the different
presentation (verbal, pictorial, and numerical)

* The content was then related to the political and
historical issues of the time

* But the study is not particular on messages conveyed in
the textbook



~ Theoretical Orientation

* In terms of the TIMSS terminology, are textbooks part
of the intended curriculum or the implemented
curriculum?

* In this presentation, textbooks are conceived of as part
of the “potentially implemented curriculum”

* It mediates between the intended and implemented
curriculum

* In this presentation, we study how values in the
intended curriculum are conveyed through the
textbook, which in turn should impact the
implemented curriculum

e (ritical educator: “whose knowledge, in what form,
how it is selected and by whom, and to what ends”
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~TFextbooks as socio-cultural product

* “From a socio-cultural perspective the mathematics textbooks
can be regarded as an artifact in the broad sense of the term. It is
historically developed, culturally formed, produced for certain
ends and used with particular intentions.”(Rezat, 2006)

» Textbooks are “ideological tools to promote a certain belief
system and legitimize an established political and social order”
(Apple, 1992)

* The Dutch’s promotion of middle class values in the first half of
the 20™ Century (mentioned by Kilpatrick in the first plenary)

* What shared cultural experience did the textbook provide for
Chinese students during the Cultural Revolution which may
explain some of their behaviour?

* And what cultural experience does the textbook provide for our
students today which may mould their values and behaviour?



}@Cultural R

- ® The Great Proletarian Cultural Revolution, commonly
known as the Cultural Revolution, is a social-political
movement that took place in China roughly between 1966
and 1976

* Time of great political and social turmoil

* Espoused goal: remove capitalist and traditional cultural
elements from the country in order to achieve an idealistic
form of communism

* Explicit in articulating communist values and criticizing the
capitalist and traditional Chinese cultural elements and
values

* One important arena for this revolution is education, and
this arena provides an excellent opportunity for studying the
interplay between the cultural context and educational goals,
through examining the messages conveved in the textbooks



ﬁhodology

Data Source

Textbooks during this period of time are available for
the following provinces/cities:

* Bejjing
* Hunan

* Shandong

* Shanghai
* Tianjin
Since Beijing is the capital of the country, and the

complete set of textbooks from Beijing is available,
this set of textbooks is chosen for study



/Fcr contrast

A set of mathematics textbooks published in Hong
Kong around the same time period (late 1960s and
early 1970s) was used for comparing the messages
conveyed in the textbooks in the different socio-
political contexts

This is the time in Hong Kong when the modern
mathematics movement dominated

Another set of mathematics textbooks published in
Beijing and currently in use is also used for
comparison

In this presentation, the topic of Directed Numbers
and Rational Numbers is selected for discussion



Thetextbooks choSen.for stud
~ Beijing 1072
Shu Xue (Mathematics), Beijing Municipal Department of
Education, Beijing: People’s Press (Book 1) (for 7th Grade)

Hong Kong 1972

Understanding Mathematics: A New Approach to Mathematics
for Secondary Schools, edited by Lee Yee, Hong Kong:
Swindon Book Co., 1972 (revised edition) (Book 3) (for 8th
Grade)

Beijing 2005

Shu Xue (Mathematics), Beijing: Beijing Normal University
Press. Grade 7, Volume One

|[Hong Kong 2004

Exploring Mathematics, Leung, F.K.S., Chu, W.M. and Luk, M.L,,
Hong Kong: Oxford University Press (Book 3) (For 8th Grade)]
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Data Analysis
/

In addition to comparing the physical outlook of the
books, we analysed the textbooks as follows:

The document analysis methodology in TIMSS
curriculum analysis was adapted for use in this study

The book was divided into units, and each unit was then
divided into blocks and coded for different block types

For each type of blocks, the messages conveyed by the
block were then coded

A subset of the blocks was coded by two independent
researchers and inter-rater reliability was computed

Coding of the whole dataset was conducted after an inter-
rater reliability of over 85% was achieved



W

Narrative
Related narrative

555

Unrelated instructional narrative
Related graphic

Unrelated graphic
Exercise/question set

Unrelated exercise/question set
Activity

Worked example

. Other
Missing

© W VA Wb

N
s



iy

Radichl

%

10.

11.

Bl

TIMSS

Narrative

Related narrative

Unrelated instructional -
narrative Y
Related graphic {
Unrelated graphic

set
Activity
Worked example

Other
Missing

Exercise/question set
Unrelated exercise/question

A
W

This study

N: Narrative
G: Graphsand Tables
Ph: Photos and pictures
:  Exercise/question set
;. Activity
O::

Worked example
Others



Two ki s: Presentation of.i

~and Mathematics problems and activities

Presentation of ideas

* N = Narrative: verbal or textual
® G = Graphs or Tables: mathematical

* Ph = Photos or pictures: iconic representations

Mathematics problems and activities

* W = Worked examples
* A = Activities
* E = Exercise/question set
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~ Messages
Bishop (1988): Rationalism, Objectism, Control,
Progress, Openness, Mystery

Seah (2000): mathematical values, mathematics
educational values, and general educational values

Pepin et al. (2001):

* Mathematical intentions
* Pedagogical intentions

* Sociological contexts

® Cultural traditions




. Messages coded for thi Y

Messages about:
* Mathematics

* Mathematics learning and teaching

* Political, social and cultural messages

Examples are given below



»ssages about-Mathematic
- (Hong Kong, 1972, p.44)

In the study of natural numbers you have learnt that a set of objects called
numbers s a number system if it behaves like the set of natural numbers with
respect to two operat 1ons and their propert 1es In this chapter you have learnt
that the set of rational numbers 1§ closed, commutative, and assoma Ive under'
the operations of addition and mu]tlphcetlon Moreover mult1phce ion of rational
numbers i distributive over addition. Therefore, R, together with the operations

of adition and multiptication and some of their properties, forms a number system



Message about (mathematics) learning—
~{and teaching) (Beijing, 1972, p.

AR AR, MALENREHHERAFAHE, B2
BHIVIRM B SERN Y, ZPHT AEHNR—&
kol a. i R EICEE R, AT — 2 WIR A,

— A Eokh Rl RBESLE, ERTFRBEREX.

As far as human knowledge of the order of events is
concerned, (we) always start with individual and
specific things, and progressively expand to knowledge
of general things. Through comparing temperatures,
we know further that the more to the right are points
on a number line, the bigger the number.
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~ Political message

- In 1958, following the teaching of
Chairman Mao that “water works is the
lifeline of agriculture”, the
revolutionary workers in the Capital
built the Thirteen Tomb Dam (Figure 1-
8). At the most critical time of the
construction of the dam, our great
leader Chairman Mao came to the
construction site himself and worked
with soldiers and workers at the site.
The presence of Chairman Mao
encouraged the working enthusiasm of
the soldiers and workers, and the dam
was finished in only 160 days ......
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Block Types

N-M  Narrative: Mathematics

N-L Narrative: Learning and Teaching
N-P Narrative: Political
Non-Narrative Blocks

E Exercise (M, L or P)
W% Worked examples (M, L or P)
G Graphs or Tables (M, L or P)

Ph Photos or Pictures (M, L or P)
A Activities (M, L or P)



~ Coding of Exercise

S = Short questions

L. = Long questions (numerical)
A = Application problems

T = True or False questions

W = Questions that require explanation,
justification or exploration (Why questions)

P = Questions of Proof



(Beljmg 2005, p. 46)

3. BT EEHE K

(1) - 10, — 7, () -3.5, 1,
G) %, -3 @=-9, 0 o
(5) — 5,3, —2.7, (6) 3.8, —4.1, —-3.9.

4.01) BARBSIBRIEINELKE, L TFRELN. £5A G
EHAANRILKRE, BRAHGIANELEKE, HIHALHA
TE R 4R
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%uestiwv u
- (Beijing 2005, p.46)

3. Compare the magnitudes of the following sets of

numbers:
(=10, -7 2351
(3) - %4, -1/4 (4) -9, o;
(5] 53 27 (6) 3.8, -4.1, 3.9

4. (1) Point A is 3 units from the original on the
number line, and it is to the left of the origin. If we
move point A 4 units to the right, and then move it
one unit to the left, what number does point A
represent now?



~ “Application proble

Express in scientific notation the following:

(1) During the Great Proletarian Cultural
Revolution, our great leader Chairman Mao met
the Red Guards and other revolutionary masses
eight times. The number of people met reached
13,000,000.

(3) During the war of liberation, the great People’s
Liberation Army destroyed 8,070,000 of Chiang’s
army



" True or False questions

2. Tell whether each sentence below expresses a true statement or a false
statement U =R

) 9 9 N
() = =0+ b) 0-(-2)=-3
10 0 b) 0+ ¢3) = -3
() (-14)+0=-14 (d) %1:1
77 .
© 0+1=] ® 1.(8)=-
l 1
(g) —+ (=2 . h _8, ::_8..
5 % 3 W) sti=g
" 1_.,,m = .
(1) (7) 7



Questions t

justification or exploration

Beijing 2005
* The letter a represents a number, what does - a
represent? Must — a be a negative number?

e If the product of two numbers is a negative
number, what can you say about the signs of the
two numbers? How about when the product of two
numbers is positive? Can you generalize it to the
product of many numbers?



Questions of proofs

22, Pruve that the sum and the product of 2 even integers are even. [Hmt Let 2x
and 2y represent two even numbers where x and y are integers. |

23. Prove that the sum of 2 odd mtegere in an even number aud therr product
i an odd number. [Hint: Let 2x + I and 2y + 1, where x and y are integers,

represent two odd integers.|



~— Results
1. The physical outlook of the book

2. Introduction to the book

e The introduction to the book is the official statement
about the book

[t sometimes states what messages are intended
3. The first two examples in introducing the topic

* In the textbook, most mathematical topics are
introduced through examples, and the examples
chosen convey messages about the nature of the
topics concerned

4. Block types and messages conveyed in each block
5. 'Types of exercise
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Hong Kong 1972

CHAPTER 2
RATIONAL NUMBERS AND SYSTEM OF RATIONAL
NUMBERS

1. A REVIEW

Up to now our mathematics lessons have covered mainly two number sets,
the set of natural numbers, N and the set of rational numbers of arithmetic, Ry .

The two basic operations of natural numbers are addition and multiplication.
Bach of these operations is closed, commutative, and associative; and multiplication
is distributive over addition. N does not contain negative numbers and fractional
numbers. Hence subtraction and division are not defined in N.

The set of rational numbers of arithmetic has all the properties of addition and
multiplication of the set of natural numbers. Hoﬁrever there is an advantage in
operating with rational numbers of arithmetic. Every member in Rg is a fractional
number, hence we are free to divide one number by another, except zero. This
means division is closed in Ry when zero is discarded;\

Every natural number can be expressed as a fractional number. We have no
doubt, then, that the set of natural numbers is a subset of the set of rational
numbers of arithmetic. Like N, Ry is a number system under addition and

multiplication.

2. NECESSITY OF INTRODUCING NEGATIVE RATIONAL NUMBERS

Consider the following question:

(1) If a and b are natural numbers, is there always a natural number x
such that x + a = b will express a true statement?
Replace a by 10 and b by 4. Can x be a natural number?

(2) The temperature of a city at 6 a.m. was 6%°F and at 6 p.m. it dropped

by 8% °F. What was the temperature at 6 p.m.?



26

In order to give meaning to the answers of the problem above, the set of
natural numbers and the set of rational numbers of arithmetic are not sufficient.
We need to extend the number system so that it includes negative rational numbers

as well.

3. DEFINITION OF RATIONAL NUNMBERS

The notion of a rational number is built on the basis of Ry . Every rational

number of arithmetic can be expressed as the difference of two rational numbers

of arithmetic. Moreover, the expression is not unique. For example, the number % is

1 1 1
- 2= - =, 2~ 1= .
3 23,1 3> 3,anclsoon
Obviously, every rational number is set of ordered pairs of rational numbers
of arithmetic. Thus

2, 1y o 1 1
£ {3, 230, (L ), @ 1), L),
As a second example,
el 3, (%, 1), (1-%, 2), ...} is the rational number r§2- ,
which has the opposite sense of %

It can be seen that for any two pairs in any one of the sets, (a, b) and (c, d),
we have '
a+d=c+ b
To test whether an ordered pair (x, y) is in the special set, say the first set,

choose any known element from it as (1, l), and test the truth of

X + é— = 1 + y. If the sentence expresses a true statement, then (x, y)

belongs to the set.

All ordered pairs representing the same rational number are called equivaient_
ordered pairs.

In order that an ordered pair (a, b) may belong to the set Ry , a must be
greater than b. But if a is less than b, then it is not a rational number of arithmetic
but is a negative rational number as in the second example above. The system so
constructed is the extension of the system of rational numbers of arithmetic.
Each member in the system is called a rational number. Hence a rational number

may be positive, or negative, or zero.

Definition: A rational number is a set of equivalent ordered pairs of rational

numbers of arithmetic, where any two pairs (a, by and (¢, d), belong to the
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2. Introductlon to the book

, 1972 ,

2 3
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WU ctior

-~ (Beijing, 1972)

* Chairman Mao’s saying on the aims of education

* The book is written under the guidance of the

revolutionary educational thoughts of Chairman
Mao

* Learn from the workers, the peasants and the
soldiers

* Education needs to be revolutionalized; the past
dominion of the bourgeoisie and intelligentsia
over education cannot be continued



Hong Kong 1972 inTrobucTion

>

Traditionally mathematics has been taught as a collection of isolated and
unrelated bits of information with little regard for an understanding of the basic
ideas involved. Doubtless, unrelated fragments of knowledge are difficult to
retain. This is why mathematics has been hard to learn and hard to remember.

In contrast, mathematics nowadays is no longer a series of isolated facts,
but information related to the whole. Mathematics nowaday is viewed as a system
in which the individual definitions, assumptions, and properties take their parts
as contributing parts of the whole system. Nowadays mathematics must be taught
in such a way that students are involved in the development of the mathematical
laws, and they are guided so that they can discover the mathematical generalizations
themselves. Nowadays students have zeal and joy in learning mathematics, and,
because of that, they will retain the mathematical ideas as part of their knowledge.

Accordingly, our main objective in revising our mathematics project are
two-fold: understanding of mathematical ideas and the integration of mathematical
ideas as a whole.

Our mathematics course from the .first form to the upper forms is to be
taught solely along two lines:— geometry and algebra. One is built upon the con-
cepts of sets of points, and the other is built upon the concepts of sets of numbers.
We are using the same ideas in approaching both. We are repeatedly using the
ideas of set, set operations, variables, conditions, one-to-one correspondences,
ordered pairs, relations and functions, mdithematical systems, name and name-
referent and logic. _

Among these ideas, the idea of set is the most fundamental and primitive.
Unlike other subjects, mathematics is regressive. That is, mathematical ideas
and laws are built one upon another in a regressive way, and not in a roundabout
way. Thus, in the realm of mathematics we must have a starting point. The starting
point involves some undefined terms. The undefined terms are sets, numbers
and points. All the other ideas mentioned above are defined in terms of sets,
points and numbers. However, it is the idea of sets that enables us to integrate
algebra and geometry. What follows will be a short account, relating how we
carry out the various ideas mentioned above and how we integrate the different
aspects of mathcxnaticé with the help of these ideas in the first two years.
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Since the idea of set is a primitive idea, set and set operations such as union
and intersection are discussed in the first lessons of the first year. In the secon
vear the ideas will be extended to include a study of compound conditions involving
‘or’ and ‘and’. Moreover, the concept of the complement of a set and the logical
connective ‘not” will be introduced also. These operations will enable the students
to find the solution sets of more complicated compound conditions.

Geometry must be studied from two standpoints, nameiy' the non-metric and
the metric point of view. At the very beginning of the first year, non-metric
geometrical ideas are introduced with the aid of set and set operations. Geometrical
figures are defined as sets of points, or intersection of sets, or union of sets. As
soon as rational numbers and real numbers are introduced in the second vear,
geometry will be studied from the metric point of view. Naturally the Pythagorean
theorem, other properties of triangles, similar triangles and properties, trigono-
metric ratios are to be developed along with the measures of plane and space
figures both directly and indirectly. In the same year, non-metric geometry will
be extended to figures in space.

In algebra, the ideas of set, condition and variable help to unify the presenta—
tion of various conditions for equality, and conditions for equivalence. In the first
year students learn how to solve problems with conditions in one variable. They
will learn how to solve problems with conditions in 2 and 3 variables in the second
yvear with the same ideas of sets, conditions, and variables. The solving of problems
of 2 variables will pave the way for the development of the idea of an ordered
pair and sets of ordered pairs.

In geometry, a variable is replaced by points from a universe, such as sets
of points in a line, a plane, and space. The solution set is a geometrical figure or
the empty set.

The idea of ordered pairs and the use of graphs strengthen the integration
of the sets of numbers and the set of points. This enables the student to view
algebraic conditions from a geometrical point of view, and geometrical conditions
from a algebraic point of view. In the first vear the idea of one-to-one corres—
pondence is introduced under the topic of natural numbers; and the idea of an
ordered pair is used under the topic of rate pairs, proportionality property, and
percent. In the second year, the ideas of one-to-one correspondence and ordered
pairs will be extended to the ideas of relations and functions., The ideas of relations

and functions are to be introduced with the help of graphs. Detailed study of some

=kx’y=!‘$,

special graphs will be made in this period. Hence, the graphs of v %
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y = kx?, yv = %.2 are to be studied. The study of relation and function and graphs

also leads to the study of formulas in the second year.

Throughout the whole course of mathematics in the first two years, another
important concept occurs and reoccurs. This is the idca of the pattern of mathe~
matical systems. A mathematical system cousists of a set of elements, some (at least
two) operations of these clements, and the properties of these operations. In the

first year, the system of natural numbers and rational numbers of arithmetic is

introduce In the development of these systems, the students gradually learn that

there is a certain pattern from which a number system is constructed. Thus, they
not only work with infinite sets of numbers such as natural numbers, but also learn
that a finite set of numbers with 2 operations and certain properties of these
operations may form a number system. The properties of natural nurnbers are
developed upon the properties of sets and set operations. Upon the propert1es of
natural numbers, the system of rational numbers of arithmetic is developed. The
latter is considered to be the% extension of the former. This means each system is
developed from the previous one and this is the uhderlying process throughout the
whole development of the numbers system. Thus in the second year, the system of
rational numbers will be developed as the extension of the system of rational
numbers of arithmetic, and the system of real numbers will be developed as the
extension of the system of rational numbers.

In revising our programme of mathematics, much attention has been paid to
the distinction between names and name-referents. At the very beginning of the first
year students are required to make the distinction between numerals and numbers,
sentences and statements (or conditions), place-holders and variables. The dis-
tinction between names and ideas is an important' part of the whole course.

In regard to the method of proof, we should make clear that proof is not
carried out vigorously in the first two years. In developing the ideas concerning
operations on sets, number systems and properties of operations, logic is used
implicitly. This means that proof will be introduced informally. In the second
yvear, deductive proof in both algebra and geometry will be gradually introduced.

In preparing the texts for the Secondary School Course for the English
section of St. Paul’s Co-Educational College, 1 have read over a hundred volumes
of contemporary mathematics, written by well-known mathematicians. Material
have been carefully selected, edited, and revised, so that they could be organized )
into comprehensive syllabuses for a new project for the whole Secondary School
As references for the readers of my texts, I should like to list out some of the
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for this Project.

Publications which have been the main sources of materials

They are:
EIexnentary Functions by Halberg Devlin,

Geometry - A Modern Introduction by Keedy Nelson.

Modern Abstract Algebra by R.V, Andree.

Modern Algebra and Trigonornetry by E.P. Vance.
¥ by Doleiani, Berman, and Wooton.

Modern Algebra and Trigonometr
Seeing Through Mathematics by H.V. Eugen; M.L. Harting etc..

(Book 1 » 2, and 3)

Introduction to Modern Algebra by J. K. Kelley.
Robbins,

What is Mathematics by R. Courant and H.
Introduction to the Theory of Groups by P.S. Alexandroff.
Ele:ncntary Geometry From the Advanced Standpoint by Edwin E. Moise.

Modern Basic Mathematics by H.C. Carter.
Intuitive Concepts in Eleinentary Yopology by B.H. Arnold.

Elexncnl‘ary Conternporary Algebra by Frank Agres.
Matrices by Frank Agres.

Abstract Algebra by I, Fang.
The Mathematics of Matrices b
Linear Algebra by Seymour Lipschutz.
Vector Analysis by M.R. Spoegel.
Geometric Transformations by I.M. Yaglom.

Transformation Geometry by ¥.J. Friis.
Yy by W. Prenowits and M. Gosdan.

¥ Philip J. Davis.

Basic Concepts of Geometr

College Calculus by Protter

Calculus by Edwinand E. Moise.

Probabi]ity by Samuel Goldberg.

In writing the texts I am indebted to many persons. In Particular, I should

my whole hearted gratitude and thanks to Miss B.M. Kotewall,
ouragement during the

ripts. Then I should like to express my deep appreciation

and gratitude to Professor Y.C. Wong, the head of the department of Mathematics
of the U.niversity of Hong Kong, for his valuable comments and constructive

criticism during the development o to Dr.

K. T. Leung from the same department for the
and 5; to my colleagues My.

and Morray.

like to express

our principal, to whom

f the project for the S-year course;
advice and suggestions on the detailed

Law Wing-on and Mr.

syllabuses for forms 3, 4,
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Kwong Sum Wood for their help; and many other colleagues, who suggested

improvements on the arrangement of materials when they were teaching from the

manuscriots. .
Finally, I should give many thanks to the students who spent many hours

typing and re—~typing manuscripts, and to those who helped to arrange the manuscripts

in order.

L Lee Yee.

Hong Kong, September 1968.
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Introduction to the book

“~(Hong Kong, 1972)

“Mathematics is viewed as a system in which individual
definitions, assumptions, and properties take their parts
as contributing parts of the whole system. ... Accordingly,
our main objectives ... are two-fold: understanding of
mathematical ideas and the integration of mathematical
ideas as a whole. ... mathematical ideas and laws are built
one upon another in a regressive way ... Thus, in the realm
of mathematics we must have a starting point. All ... ideas
... are defined in terms of sets, points and numbers.
However, it is the idea of sets that enables us to integrate
algebra and geometry.”

(then comes a detail description of how the different
aspects of mathematics are integrated in this book with
the help of these ideas)
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Entering the new World of mathematics

Dear student, congratulations for stepping into a new starting

point of learning! You will be moving nearer and nearer
mathematics!

You will find mathematics everywhere in life;
You will find many pleasantly surprising things;

You will find yourself smarter and smarter, more and more

skillful. Many problems you could not solve in the past, things
you could not do, now you can do them very well. ........

Think, try and discuss with others, and then read the textbook,

listen to your teacher. This is an effective way of learning
mathematics.

Let us open the textbook together, and walk into the new world
of mathematics!
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3. The first twc

The first 2 examples in Beijing 1972

“In the notorious old society, a sheepherder girl is
forced to herd the landlord’s sheep in the cold,
snowy land of 15° C below zero, while the landlord
is spending his exploiting and parasitic life in his
15° C house, ...

(Picture)

“A moat needs to be 30 cm above the ground while
its base is 120 cm below the ground ..."

(picture)









...............

§1972

The first 2 examp

2. NECESSITY OF INTRODUCING NEGATIVE
RATIONAL NUMBERS

Consider the following question:

(1) If a and b are natural numbers, is there always a
natural number x such that x + a = b will express a true
statement?

(2) The temperature of a city at 6 a.m. was 6 1/2°F and
at 6 p.m. it dropped by 8 2/3°F . What was the
temperature at 6 p.m.?



"The first 2 examples in Beijing 2005

1. A certain class has a quiz, and the scoring guide is
as follows: Add 10 marks if one answers an item
correctly, deduct 10 marks if one answers an item
incorrectly, o mark if one does not answer an item.
The basic mark for each team (of students) is o.
The way four teams answered the items are as
follows:

(picture)

What is the final mark for each team? How do you
represent (the marks)? Discuss with your peers.
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~—numbers with the “-” sign? Discuss with your peers.

2. In'your experience, have ou,come acro

Fortune Global 500 world largest retailers
Rank Company Revenues | Profits | Number of employees
2 | Wal-Mart Stores | 166809.0 | 5377.0 1140000
46 XXX 46663.6 | 295.1 171440
66 XXX 39866.7 | 805.6 297290
111 XXX 30351.9 | 1088.4 134896
120 XXX 28670.9 | 423.6 97040
153 XXX 25320.1 | -195.2 47953
184 XXX 22451.3 | -25.2 34375
Source: “Fortune” Global 500 in year 2000  Unit: million US dollars
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Block Types

N-M  Narrative: Mathematics

N-L Narrative: Learning and Teaching
N-P Narrative: Political
Non-Narrative Blocks

E Exercise (M, L or P)
W% Worked examples (M, L or P)
G Graphs or Tables (M, L or P)

Ph Photos or Pictures (M, L or P)
A Activities (M, L or P)



~ Results: Block typ

N- N- N- W G Ph A E
M L P

Beijing 58 10 13 38 24 5 2 435
1972
HK 56 0 o0 13 2 0 6 443
1972

Beijing 32 o 1 33 35 35 28 390
2005



" Discussion

The narrative blocks in all three books are mostly
narratives in mathematics (Beijing 2005 has slightly fewer
narrative blocks - 33, versus 81 for Beijing 1972 and 56 for
Hong Kong 1972)

All three books contain quite a lot of exercise (Beijing
2005 slightly less)

Beijing 1972 has more blocks with political messages, and
messages about teaching and learning (of mathematics)

Beijing 2005 has no narrative block on learning and
teaching, but has a lot of photos, graphs/tables, and
activities (which may convey messages about how
mathematics is to be learned)

Hong Kong: no political blocks, and no photos! (implies
that mathematics is apolitical and has nothing to do with
the “real” world? - this is in itself a political message!)



5. Types of Exercise

S = Short questions

L. = Long questions (numerical)
A = Application problems

T = True or False questions

W = Questions that require explanation,
justification or exploration (Why?)

P = Questions of Proof




Number of each

S L A T W P

Beijing 384 1 49 O 1 0
1972
HK 318 8 20 03 2 2
1972
Beyjing 268 31 40 ¢ 42 O
2005



~Discussion on exercise

Beijing 1972 has a lot of short numerical items and
application items, but very few or no long numerical
items, true or false questions, questions that require
explanation, justification/exploration, or questions of
proof

Hong Kong 1972 has a lot of true or false questions, but
very few questions that require explanation, justification/
exploration, and relatively few application items. It is the
only book among the three that has items of proof

Beijing 2005 has many long numerical items, application
items, and questions that require explanation,
justification/ exploration



%&sages cor

- exercise

* Results of the coding are not presented here, but
the results are very similar to the findings for the
analysis of the narrative blocks

* Some examples of the exercise are given below

* The names of companies etc. used in the exercise
may also convey some political messages
* e.g., “Anti-Imperialism Knitting Company” used in
Beijing 1972 (p.59) versus “A certain company” used
in Beljing 2005
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(p.79)

“Before the Liberation, a capitalist owner of a
cotton factory exploited his workers. The
workers produced wealth worth $a everyday,
but the capitalist only took 5% (of the profit)
to pay for the workers’ wages. Write down

t]
t

ne algebraic expressions for the wages that
he capitalist paid the workers per day, and

t]

he amount of money that he exploited the

»
workers everyday
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(only 4 such items (3 to 6 below) in the whole
Chapter except Exercise (B) at the very end)

What day of the week is Tuesday?

What month of the year is September?

On which floor of the school building is your classroom?
In which row in the class room do you sit?

e A A

List the names of the rational numbers in the order according to the idea

of ‘greater than’, beginning with the name of the greatest number: 61 , -l;— ,
15 4 .6 |

S U LN -

27 7 3’5



EXERCISE (B)
(1:' It is found that 270 ft. of shelving are required for every 2000 books. If
an increase of 4,500 books are to be added to the library, what is the amount
‘of additional shelving required?
\3, Two towns are 3% cm. apart on a map with a scale of 1 cm. to 1 mile. What
is the actual distance between the towns? A road has a length of ll%—miles.
What will be its length on the same map?
G Water weights 62%1!) per cubic foot and lead is 11.4 times as dense as water,
what will be the weight, in Ib, of 1 cubic foot of lead? |
@ If it takes me 32 minutes to take a trip from city A to city B when I drive
at an average speed of 30 m.p.h., how far apart are A and B? o |
5. A railway journey between two towns A and B takes 2% hours with an average
speed of 48 m.p.h. If the average speed is increased up to 55 m.p.h.,how many
minutes will be saved on the journey?
6. Ina claés of 22 boys and 18 girls, the boys receive an average of four dollars
and fifty cents a week in pocket money where as the girls receive an average of

five dollars and forty cents a week. Find the average pocket money for the
whole class per week.



% A bridge is 22 miles long. How long will it take to cross (a) in a car at an

3
average speed of 25 m.p.h.; (b) jwalking at an averdge speed of 12——- m.p.h.?
8. After a ball is dropped on a stony floor, it rebounds to :2,"- of the height |

from which it is dropped.
(a) How high will it rise at the third rebound if it is dropped from a height
- of 9.0 ft.? ‘ ‘

(b) If it rises to a height of 1'7 ft., from what height is it dl:op.pe.d‘?

9

% ft. long and 6% ft. wide is surrounded by a road

2 ft. wide. Find the area of the road.
10. The regular price of a refrigerator was $1500. During a sale, the price was

9. A rectangular ya:rd 12

reduced to $1275. The discount was what per cent of the regular price?

11. Last vyear Miss.Wang saved $1860. Her savings amounted to 30% of her
salary. What was her salary last year?

;1\2)“ An atom travels 1.5 meters in 52 seconds. Find its speed.in centimeters
per second.

13. An iron bar is 10 in. long, 5 in. wide and 3 in. thick. Find its weight if 1
cubic foot of iron weights 450 lb.

14. How many pieces of ribbon can be cut from a coil of ribbon 2 meters long
if each piece of ribbon is 6.5 cm. long?



DiIscussion

Messages are very explicitly conveyed in the mathematics
textbooks during the Cultural Revolution in China

What kind of mathematical messages is conveyed in
these textbooks, in contrast to the textbooks in Hong
Kong around the same time, and to textbooks in Beijing
today?

What are the messages about learning mathematics?
What are the political messages?

E.g., this is a chapter on directed numbers and rational
numbers

What is a negative number? How is this treated or
conceived of differently in the three textbooks?



wt are-the

The first example in Beijing 1972

“In the notorious old society, a sheepherder girl is
forced to herd the landlord’s sheep in the cold, snowy
land of 15° C below zero, while the landlord is
spending his exploiting and life in his 15° C house, ...

The first example in Hong Kong 1972

2. NECESSITY OF INTRODUCING NEGATIVE RATIONAL NUMBERS

CdﬁSider the folloWing question:

(1) If a and b are natural numbers is there always a natural number x
-suc;h that x + a = b will express a true statement?

Replace a by 10 and b by 4. Can x be a natural number?



e Mathematics comes from the real world and
applies to the real world

* (Mathematics) concepts are not “a priori’, but
come from practice

* Engels: “Concepts of numbers and shapes come
from the real world and not from anywhere else”

* The applications of mathematics (rather than
mathematics being truthful knowledge) are
stressed

® Sharp contrast to the view of mathematics in Hong
Kong 1972



* Long trunks of texts with no pictures

* Mathematics is viewed as a study of a system of
knowledge, defined in terms of numbers, points
and sets, and their operations and properties

* No application is mentioned in the introduction,
and there are very few application problems in the
exercise

* Many “True or False” questions (and they only
appear in this book out of the three) - truthfulness
of mathematics is the most important

e Mathematics is absolute truth unrelated to real life?



Message about mathematics learnin
~(Beijing, 1972, p.9)
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As far as human knowledge of the order of events is
concerned, (we) always start with individual and
specific things, and progressively expand to knowledge
of general things. Through comparing temperatures,
we know further that the more to the right are points
on a number line, the bigger the number.
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mathematics learning?

* A dialectic view of learning

* True knowledge comes from practice, through
“production struggle”, “class struggle” and
“scientific experiments”

* [t is through “practice” that we learn
(mathematics)

* Knowledge is learned from the specific to the
general, from the perceptual to the cognitive



~ What are the politic

* The old society is notorious

* In the past, the landlords and Bourgeoisie suppressed
the Proletariat (workers, peasants and soldiers)

e Wisdom comes from Chairman Mao

* New society under the leadership of Chairman Mao
much more efficient than old society

* Characteristics of the new society: self-reliance, and
perseverance

* Instead of true or false in the mathematical sense,
there is right or wrong in the political sense



...........

Are-these merely jargons of political rhetoric?

* Are the messages in Beijing 1972 merely jargons, to
be mentioned because of political necessity?

* Teachers should filter out the jargons and get on to
the “pure” mathematics?

* What is “pure” mathematics? Is there “pure”
mathematics?

e Of course to learn mathematics, we do not need
these political contexts, but is it true that we need a
context anyway for all mathematics learning?



Situative learnl

Mathematics has to be learned in context

Inevitably, we also learn about the context through
learning the mathematics

Many modern textbooks (e.g., Beijing 2005) include a lot
of examples on buying and selling — what message does
that convey?

We have already pointed out that HK 1972 conveys a
certain philosophical-political message (e.g., Pythagoras
Theorem or Gou Gu Ding Li (2] EH#); Pascal Triangle
or Yang Hui (#7#%) triangle- what messages do these
conveyed?)

So in this sense, the mathematics in other textbooks is no
“purer” than the Beijing 1972 textbooks



/'El%ﬂlms of edu

What is (mathematics) education for?

° W

hat is mathematics?

W

hat is important for our children?

® During the Cultural Revolution in China, this important
question was asked: whom shall (mathematics) education
(and art (e.g., Peking opera, music)) serve? — serve the
people, the Proletariat!

* Whether you agree with the answer to the questions or
not, it addresses one important question in mathematics
education - why should students learn mathematics?

* We learn mathematics for mathematics’ sake (intrinsic
motivation), or for other ends?
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~ o This stress on extrinsic (versus intrinsic) motivation in
learning mathematics is prevalent in both 1972 and 2005

* And both stress the applications of mathematics

* In both cases, we are to learn mathematics in order to
serve the country and the people

* In 1972, we serve through “revolution’, in 2005, we serve
through building up the economy

* (Other common values: uniformity, orthodoxy)

e Consistent with traditional Chinese values - Embodiment
of message in the text (3 DL#7E)

* Even the Cultural Revolution is unable to totally
revolutionize the deep-rooted Chinese cultural values

e It is still old wine in new bottles



~ Conclusion

Even mathematics textbooks not produced at a time
of political upheaval are still conveying the values of
the dominant authorities, albeit in a more implicit
manner.

This testifies to the intricate relation between the
mathematics textbook and the underlying values of
the education systems concerned, and corroborates
the assertion that the mathematics textbooks can be
regarded as a cultural artifact

It also echoes the fact that all aspects of education,
including textbooks, are under the strong (but
maybe subtle) influence of the underlying culture



_ Implications

For both curriculum developers and classroom
teachers, we have to realize that textbooks are
socio-cultural and political products

Should examine the values conveyed in textbooks,
not just the mathematics

We may have our own values and “messages’, but
we should make them explicit o students, and
allow them choice and encourage them to choose

We should also help students to be aware of these
values, and develop their own values



Concluding re

~ ©® The textbooks in the Cultural Revolution period are in
themselves interesting

But more important is the fact that what happened in
this extreme period of time in the history of mankind
brings out starkly the fact that the textbook is but a
cultural product

[t conveys, intentionally or unintentionally, messages
other than mathematics

We mathematics teachers should not naively believe that
we are “purely” mathematics teachers

Like it or not, we are teaching our students more than
just mathematics

[f we are more conscious of this fact, we may equip
ourselves not only to be better at teaching mathematics,
but also better at teaching through mathematics



Comrades: | thank you very much
for your attention!

My email address:
frederickleung@hku.hk
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