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Purpose of this session 

•  Teaching though problem solving has been a major focus in
 mathematics education because it helps students develop
 concepts in the context so that they can see connections. 

•  Japanese textbooks use contextualized problems to introduce
 new concepts to students.  

•  This session will discuss how we can use problem solving in
 everyday teaching.  
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Singapore Syllabus 
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NCTM’s view of problem solving 
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Japanese Math
 Textbook Grade
 5B p.23-25 

26) The use of “real-world” contexts to introduce mathematical ideas 
has been advocated, with the term “real world” being used in 
varied ways. A synthesis of findings from a small number of high-
quality studies indicates that if mathematical ideas are taught using 
“real-world” contexts, then students’ performance on assessments 
involving similar “real-world” problems is improved.  
However, performance on assessments more focused on other 
aspects of mathematics learning, such as computation, simple 
word problems, and equation solving, is not improved. 

(National Mathematics Advisory Panel FINAL REPORT, 2008)

Understanding mathematical ideas using “real-world “ context 

Understanding mathematical ideas beyond the context 
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Purpose of the mathematics classroom is
 to help Students 

(Polya, how to solve it) 

•  One of the most important tasks of the teacher is to help his
 students.  
•  This task is not quite easy; it demands time, practice, devotion, and

 sound principles. 

•  The student should acquire as much experience of independent
 work as possible.  
•  But if he is left alone with his problem without any help or with

 insufficient help, he may make no progress at all. 
•  If teacher helps too much, nothing is left to the student. 

•  The teacher should help, but not too much and not too little, so
 that student shall have reasonable share of the work. 
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An Example of a worksheet for  
“Problem Solving” 

•  You are selling ice cream from a cart. You sell ice cream bars
 for $0.75 per bar. Your cost for the ice cream is $0.30 per bar,
 and your cost for the rental of the cart is $50. 
a.  In a formula, express your total cost C as a function of the number

 of n of ice cream bars sold. On graph paper, graph C leaving
 room for negative values on the y-axis. 

b. Express the revenue R generated by the sale of ice cream bars as
 a function of the number n sold. Graph on the same graph as in
 a. 

c.  Express the profit P generated by the sale of ice cream bars as a
 function for the number n sold. Graph P on the same graph as in
 a and b. 

d.  Fine the break even point graphically and algebraically. 
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If student is not able to do much 
(Polya, how to solve it) 

•  The teacher should leave him at least some illusion of
 independent work. 

•  The best is, however, to help the student naturally.  
–  The teacher should put himself in the student’s place, he should

 see the student’s case, he should try to understand what is going
 on in the student’s mind, and ask a question or indicate a step
 that could have occurred to the student himself. 

Japanese Math
 Textbook Grade
 5B p.23-25 
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From anticipating students’
 responses 

Cabin A:16÷6=2.666… 
Cabin C: 15÷5=3 

Cabin A: 6÷16=0.375 
Cabin C: 5÷15=0.333… 

16×15=240 
Cabin A:6×15=90 
Cabin C: 5×16=80 

6×5=30 
Cabin A:16×5=80 
Cabin C: 15×6=90 
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Using the idea to solve a similar problem 
(Exercise) 
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Using the idea to solve a similar problem 
(Exercise) 
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Using the idea to solve a similar problem 
(Exercise) 
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Three Levels of Teaching 

•  Level 1: Teachers can tell students important basic ideas of
 mathematics such as facts, concepts, and procedures. 

•  Level 2: Teachers can explain the meanings and reasons of
 the important basic ideas of mathematics in order for
 students to understand them. 

•  Level 3: Teachers can provide students opportunities to
 understand these basic ideas, and support their learning so
 that the students become independent learners. 
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In order to develop expertise….. 

• learning by reading, listening, and seeing is not 
sufficient.  

• It also requires learning through planning, doing, and 
reflecting.  

23 
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Two major types of professional development 

•  Phase 1 professional development focuses on developing
 the knowledge for teaching mathematics,  

–  through reading books and resources, listening to
 lectures, and watching visual resources such and
 video and demonstration lessons. 

•  Phase 2 professional development focuses on developing
 expertise for teaching mathematics 

–  teachers should plan the lesson carefully, teach
 the lesson based on the lesson plan, and reflect
 upon the teaching and learning based on the
 careful observation. Japanese teachers and
 educators usually go through this process using
 Lesson Study 
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Two major types of professional development 
programs 

learning by reading, listening 
and seeing 

learning through planning, doing, 
and reflecting  

25 
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Lesson Study is an ideal Phase 2 Professional 
Development 

Traditional Workshop 

•  Begins with answer 

•  Driven by outside “expert” 

•  Communication flow: trainer to 
teachers 

•  Hierarchical relations between 
trainer & learners 

•  Research informs practice 

Lesson Study 

•  Begins with question 

•  Driven by participants 

•  Communication flow: among 
teachers 

•  Reciprocal relations among 
learners 

•  Practice is research 

Contras(ng methods of professional development (reprinted from Lewis, 2002, p.12) 

Presenta/on is prepared by Akihiko Takahashi, September 21, 2009   



4/27/10 

14 

Japanese Math Textbook Grade 1 p
.32 
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