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The Mathematics Teachers 
Need to Know



Over the past 3 years two 
communities - math 
education, mathematics -
have begun to cooperate 
to bring the strengths of 
international curricula to 
the United States



Notices of American Mathematics Society, Oct. 2005















The California Standards come 
in two flavors

� General Standards –

� Better than most, maybe a block wide

� Green dot standards









� In California the green dot standards 
are the focus of most instruction since 
these topics comprise 85% of the state 
exams in grades 2 – 7.

� They were selected by mathematicians, 
teachers and math educators as the key 
topics students needed to know.



NCTM’s Focal Points 
Represent the Same 
Perspective

Here are Details



Focus Topics – Numbers



Focus Topics Fractions



Focus Topics Fractions, Ratios



Focus Topics, Algebra, Data



It is clear that we are 
achieving common ground on 
standards

There are differences in grade 
level but not in the view of what 

matters



What else do we need to do

� Dramatically improve textbooks

� Publishers are trying, but they have to 
deal with existing state standards

� A promising method is to translate and 
disseminate math texts from high 
achieving countries
� Example: Russian texts besides the Grade 
1 – 3 1980’s texts translated by UCSMP



Russian Grade 4: TOC

� Integers and Fractions:  

� Numbers and Sets  

� Equalities and Inequalities 

� Equations and Inequalities  

� Addition and Subtraction  

� Multiplication and its Properties  

� Applying the Laws of Addition and 
Multiplication 

� Division and its Properties



Russian Grade 4: TOC

� Decimal Fractions: 

� The Decimal System of Counting and 
Measurement   

� Addition and Subtraction  

� Multiplication  

� Division  

� Calculations and Constructions









What else do we need to do

� Improve test development and 
reliability.  Existing tests are filled with 
mathematical errors.



Problem From WA Practice Exit Exam
5 of first 8 were mathematically incorrect.



What’s wrong with patterns?



Some Further Examples from 
the WASL







What else do we need to do

� Create more sensible certification 
requirements for teachers

� The high achieving countries have a 
general certification only for grades 1 – 4, 

� They have a TWO topic certification for 
grades 5 – 8.



Typical Requirements in High 
Achieving Countries: 1-4

� 1.1 Sets and logic; relations, functions, 
sequences

� 1.2 Elementary Number Theory

� 1.3 Mathematics Education I.
� 1.4 Mathematics Education II.
� 1.5 Teaching Geometry and Measurement

� 1.6 Combinatorics, Probability, Statistics and 
its instruction



Typical Requirements in High 
Achieving Countries: 5-8

� Algebra Semester I (number theory)

� Semester II (classical and linear algebra)
� Semester III (abstract algebra)

� Four Semesters of Analysis

� Three Semesters of Geometry

� Three courses on math methodology and 
teaching

� Three field work courses



What else do we need to do

� Translate and disseminate math 
methods material from other countries

� Example:  The First Volume of the 
Hungarian 1 – 3 material.



Here is the Opening of the 
First Hungarian Methods Text





First Chapter Best Selling 
U.S. Math Methods Text



Second Chapter Best Selling 
U.S. Math Methods Text



Third Chapter Best Selling 
U.S. Math Methods Text



What else do we need to do

� Create course material for better pre-
service training courses.



Liping Ma and I are 
working together at 
Stanford on this



The Original Course Plan



Note that we see the same 
structure as was evident in the 
Focus Topics and the Green Dot 

Standards



Liping Ma Explaining 
Place Value



This snippet is rich with 
issues

� Originally, I thought what was important was 
the shakiness of the students’ understanding 
of place-value.

� However, on further thought, I realized they 
do understand.  They were, however, sensing 
the lack of a definition

� Liping’s failure to initiate the discussion with a 
precise definition is critical



This snippet is rich 
with issues

� Definitions are a key part of the 
signature pedagogy of mathematics, 
and this pedagogy is there for a reason.



Real Thought Must be 
Given to Mathematics 
Pedagogy in Pre-
service Teacher 
Training



This is a case where one size 
does not fit all

� Among the issues are that for 
pedagogical reasons definitions play 
virtually no role in elementary math 
instruction in this country

� As an example: It is not unusual for a 
teacher to let students define fraction 
addition and multiplication for 
themselves via class discussion.  So we 
often see



Fraction Addition



Which is closely related to


