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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 textbooks 

 Mathematics is sometimes conceived of as 
absolute truth, with minimum human interference 

 Mathematics applications are often contrived, 
meant to illustrate the mathematics rather than 
genuine application of mathematics to different 
socio-cultural contexts in the real world 

 So a mathematics textbook in say England should 
look very similar to a mathematics textbook in 
Thailand or Botswana 

 But is this the case? 

 



Textbooks as socio-cultural product 
 Intentionally or unintentionally, explicitly or implicitly, 

textbooks convey messages other than purely 
mathematical ones 

 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 



 As such, 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 (2011) 
 “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 

 Critical educator: “whose knowledge, in what form, 
how it is selected and by whom, and to what ends” 

 

 



The TIMSS framework 



The TIMSS framework 



Textbooks 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 20th 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?  



The Cultural Revolution in China 
 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 conveyed in the textbooks 



Methodology 
Data Source 

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

 Beijing 

 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 

 



For 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 



The textbooks chosen for study 
Beijing 1972 

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)] 



Beijing Hong Kong 

 
 
1972 

 
2004
/5 

(Cultural 
Revolution) 
Shu Xue 

(Modern Mathematics 
Movement) 
Understanding 
Mathematics 

(Contemporary) 
Shu Xue 

(Contemporary) 
Exploring 
Mathematics 



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 



Block types used in TIMSS 
1. Narrative 

2. Related narrative 

3. Unrelated instructional narrative 

4. Related graphic 

5. Unrelated graphic 

6. Exercise/question set 

7. Unrelated exercise/question set 

8. Activity 

9. Worked example 

10. Other 

11. Missing 

 



Block types used in this study 
TIMSS This study 

1. Narrative 

2. Related narrative 

3. Unrelated instructional 
narrative 

4. Related graphic 

5. Unrelated graphic 

6. Exercise/question set 

7. Unrelated exercise/question 
set 

8. Activity 

9. Worked example 

10. Other 

11. Missing 

 

 

N: Narrative 

 

 

G: Graphs and Tables 

Ph: Photos and pictures 

 

E: Exercise/question set 

 

A: Activity 

W: Worked example 

O: Others 



Two kinds of blocks: Presentation of ideas 
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 

 

 

 





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 this study 

Messages about: 

Mathematics 

Mathematics learning and teaching 

Political, social and cultural messages 

 

Examples are given below 



Messages about Mathematics 
(Hong Kong, 1972, p.44) 



Message about (mathematics) learning 
(and teaching) (Beijing, 1972, p.9) 

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. 



Political messages 



Political messages 
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 …… 



Coding of messages conveyed 

Code 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 



Short questions and long questions 
(Beijing 2005, p.46) 



Short questions and long questions 
(Beijing 2005, p.46) 
3. Compare the magnitudes of the following sets of 

numbers: 

(1) – 10, - 7;   (2) – 3.5, 1 

(3) – ½, -1/4   (4) -9, 0; 

(5) -5, 3, -2.7;  (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 problems 

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 



Questions that require explanation, 
justification or exploration 

Beijing 2005 

 The letter a represents a number, what does – a 
represent? Must – a be a negative number? 

 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 



Results 
1. The physical outlook of the book 

2. Introduction to the book 

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

 It 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 

 



Beijing 1972 
1. The physical outlook of the book 





Hong Kong 1972 





Beijing 2005 





2. Introduction to the book 
(Beijing, 1972) 



Introduction to the book 
(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 











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) 



Beijing 2005 



Introduction to the book (Beijing, 2005) 
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! 



3. The first two examples in each book 

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) 







The first 2 examples in Hong Kong 1972 

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 1/2F and 
at 6 p.m. it dropped by 8 2/3F . 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, 0 mark if one does not answer an item. 
The basic mark for each team (of students) is 0. 
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. 







2.  In your experience, have you come across 
numbers with the “-” sign? Discuss with your peers. 

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 





4. Block types and messages 

Code 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 types and messages 

N-
M 

N-
L 

N-
P 

W G Ph A E 

Beijing 
1972 

58 10 13 38 24 5 2 435 

HK 
1972 

56 0 0 13 2 0 6 443 

Beijing
2005 

32 0 1 33 35 35 28 390 



Discussion on blocks 
 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 type of exercise items  

S L A T W P 

Beijing 
1972 

384 1 49 0 1 0 

HK  
1972 

318 8 20 93 2 2 

Beijing 
2005 

268 31 40 9 42 0 



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 



Messages conveyed through the 
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 Beijing 2005 



An application item in Beijing 1972 
(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 
the algebraic expressions for the wages that 
the capitalist paid the workers per day, and 
the amount of money that he exploited the 
workers everyday” 



Application items in HK 1972 
(only 4 such items (3 to 6 below) in the whole 
Chapter except Exercise (B) at the very end) 







Discussion 
 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? 

 

 



What are the mathematical messages? 
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 
 

The first example in Beijing 1972 

 



Mathematical messages in Beijing 1972 
 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 

 

 

 

 

 



Mathematical messages in HK1972 

 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 

 Mathematics is absolute truth unrelated to real life? 



Message about mathematics learning  
(Beijing, 1972, p.9) 

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. 



What are the messages about 
mathematics learning? 

A dialectic view of learning 

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

 It 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 political messages? 
 The old society is notorious 

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

 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? 

 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 learning 
 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 (勾股定理); Pascal Triangle 
or Yang Hui (杨辉) triangle– what messages do these 
conveyed?) 

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



The aims of education 
 What is (mathematics) education for? 

 What is mathematics? 

 What 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? 

 

 



Consistency between Beijing 1972 & 2005 
 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) 

 Consistent with traditional Chinese values - Embodiment 
of message in the text (文以載道) 

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

 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 remarks 
 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 

 It 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 

 If 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:  I thank you very much 
for your attention! 

My email address: 

frederickleung@hku.hk  

mailto:frederickleung@hku.hk


 


