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Culture as an inseparable part of Culture as an inseparable part of 
school mathematicsschool mathematics

The cultural nature of mathematics curriculum The cultural nature of mathematics curriculum 
to consider in understanding mathematics to consider in understanding mathematics 
curriculumcurriculum

The role of culture in The role of culture in formingforming and and transformingtransforming
mathematics curriculummathematics curriculummathematics curriculummathematics curriculum



School mathematics versus School mathematics versus 
Academic mathematicsAcademic mathematics
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CrossCross--system examination of system examination of 
curriculumcurriculum

Academic mathematics
(domain knowledge)

School Mathematics
(curriculum)

System and cultural 
context, society needs

d

(curriculum)

(cultural knowledge)



The oftenThe often--missing consideration missing consideration 
about cultureabout culture

Existing crossExisting cross--system curriculum studies have often system curriculum studies have often gg yy
focused on examining the similarities and differences in focused on examining the similarities and differences in 
mathematics domain knowledge inclusion and its mathematics domain knowledge inclusion and its 
potential impact on students' mathematics achievement.  potential impact on students' mathematics achievement.  p pp p
There is often lack of research effort in examining the There is often lack of research effort in examining the 
relationships between curriculum variations and their relationships between curriculum variations and their 
system and cultural contextssystem and cultural contextssystem and cultural contexts.  system and cultural contexts.  
Without a consideration of system and cultural Without a consideration of system and cultural 
contexts, it is difficult to understand the ‘why’ behind contexts, it is difficult to understand the ‘why’ behind 
variations and/or adapt certain approach(s) from one  variations and/or adapt certain approach(s) from one  
system for making successful educational changes in system for making successful educational changes in 
another. another. 



SampleSample-- comparison of content topic comparison of content topic 
inclusion in textbooksinclusion in textbooks

See the sample tableSee the sample table



Table:Table: Textbook variations in algebraic topic inclusion, content Textbook variations in algebraic topic inclusion, content 
requirement and emphasisrequirement and emphasis

Topic Topic 
InclusionInclusion

Content Content 
RequirementsRequirements

Content Content 
EmphasisEmphasis

Asian textsAsian texts Advanced Advanced 
topicstopics

HighHigh 29%29%--50% 50% 
chapters in chapters in 
l bl balgebraalgebra

USUS--A textA text A broad range A broad range 
of  topicsof  topics

A broad rangeA broad range 83% chapters 83% chapters 
in algebrain algebrapp gg

USUS--NAS NAS 
textstexts

Elementary Elementary 
topicstopics

LowLow 13%13%--21% 21% 
chapters in chapters in 
algebraalgebraalgebraalgebra



Content inclusion and cultural valuesContent inclusion and cultural valuesContent inclusion and cultural valuesContent inclusion and cultural values

Textbooks' content requirements and emphasis in Textbooks' content requirements and emphasis in q pq p
algebra present a coherent outline for eighth graders algebra present a coherent outline for eighth graders 
from the three Asian education systems.  from the three Asian education systems.  

d 'd 'The Confucius culture values more on students' The Confucius culture values more on students' 
learning of abstract mathematics knowledge than on learning of abstract mathematics knowledge than on 
developing their skills of solving practical problems indeveloping their skills of solving practical problems indeveloping their skills of solving practical problems in developing their skills of solving practical problems in 
everyday life.  everyday life.  
Correspondingly, these Asian textbooks tend to include Correspondingly, these Asian textbooks tend to include 
advanced and consistent algebra topics other than advanced and consistent algebra topics other than 
practical problems that require the use of mathematics practical problems that require the use of mathematics 
knowledgeknowledgeknowledge. knowledge. 



Content inclusion and cultural valuesContent inclusion and cultural valuesContent inclusion and cultural valuesContent inclusion and cultural values

In the United States,  lack of a common curriculum In the United States,  lack of a common curriculum ,,
guideline at the national level. Commercially produced guideline at the national level. Commercially produced 
textbooks compete to accommodate the diverse market. textbooks compete to accommodate the diverse market. 

d ' dd ' dStudents' learning of mathematics in the United States is Students' learning of mathematics in the United States is 
valued for developing their problemvalued for developing their problem--solving solving 
competence, textbooks were written with an emphasiscompetence, textbooks were written with an emphasiscompetence, textbooks were written with an emphasis competence, textbooks were written with an emphasis 
on including various mathematics problems other than on including various mathematics problems other than 
increasing content requirements in mathematics. increasing content requirements in mathematics. 
The US textbooks tend to decrease mathematics content The US textbooks tend to decrease mathematics content 
requirements through including elementary topics and requirements through including elementary topics and 
fragmenting a content topic into small piecesfragmenting a content topic into small piecesfragmenting a content topic into small pieces. fragmenting a content topic into small pieces. 



Content presentation and organization and Content presentation and organization and 
cultural expectations for teachers' teachingcultural expectations for teachers' teachingcultural expectations for teachers  teaching cultural expectations for teachers  teaching 

and students' learningand students' learning

The traditional style adopted in the Asian textbooks The traditional style adopted in the Asian textbooks 
and the US algebra textbook shows a clear logic andand the US algebra textbook shows a clear logic andand the US algebra textbook shows a clear, logic, and and the US algebra textbook shows a clear, logic, and 
consistent presentation and organization of content. consistent presentation and organization of content. 
Content presented in these textbooks is tersely written. Content presented in these textbooks is tersely written. p yp y
The textbooks reflect cultural expectations in students' The textbooks reflect cultural expectations in students' 
efforts and teacher's guiding role in the process of efforts and teacher's guiding role in the process of 
learning mathematics from the textbooks. learning mathematics from the textbooks. 



Content presentation and organization and Content presentation and organization and 
cultural expectations for teachers' teachingcultural expectations for teachers' teachingcultural expectations for teachers  teaching cultural expectations for teachers  teaching 

and students' learningand students' learning

Content is presented frequently in illustrative problem Content is presented frequently in illustrative problem 
contexts rather than simply stated the problemcontexts rather than simply stated the problem--basedbasedcontexts rather than simply stated, the problemcontexts rather than simply stated, the problem--based based 
style evidenced in the USstyle evidenced in the US--NAS textbooks presents a NAS textbooks presents a 
readyready--toto--bebe--used format of content presentation for used format of content presentation for yy pp
classroom teaching. classroom teaching. 
It embodies the intention of developing students' It embodies the intention of developing students' 
inquiry in the process of learning mathematics.  inquiry in the process of learning mathematics.  
However, the teacher's role is unspecified in this style. However, the teacher's role is unspecified in this style. 



With cultural knowledge, we can …With cultural knowledge, we can …With cultural knowledge, we can …With cultural knowledge, we can …

Cultural knowledge helps understand crossCultural knowledge helps understand cross--systemsystemCultural knowledge helps understand crossCultural knowledge helps understand cross system system 
similarities and differences in mathematics curriculum similarities and differences in mathematics curriculum 
characterized in terms of domain knowledge characterized in terms of domain knowledge 
Cultural knowledge can also help understand the nature Cultural knowledge can also help understand the nature 
of school mathematics that varies from domain of school mathematics that varies from domain 
mathematics and from one system to anothermathematics and from one system to another
Cultural knowledge helps interpret the way of Cultural knowledge helps interpret the way of 
presenting and organizing content for teaching and presenting and organizing content for teaching and 
learning mathematics learning mathematics 



School mathematics as a cultural systemSchool mathematics as a cultural systemSchool mathematics as a cultural systemSchool mathematics as a cultural system

School Mathematics
(curriculum)

Curriculum formation as a Curriculum transformation as aCurriculum formation as a 
cultural activity

Content topic selection as a 
culturally-mediated specification of

Curriculum transformation as a 
cultural enterprise

intended – instructional materials –
planned – implemented – assessed –culturally mediated specification of  

domain knowledge 

Performance requirement as a 
culturally-based value specification

planned – implemented – assessed –
obtained 

culturally based value specification 
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