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Grade 5 Mathemat ics  Instruc t ion Plan 

 
Instructor : Yasuhiro Hosomizu, Universi ty  of Tsukuba Elementary School 

 

Research 
Theme 

How to develop lessons des igned to foster s tudentsÕ secure academic abil i ty  
through relishing the joy of thinking 

 

1. Th e t o p ic  o f  t h e l ess o n :  A r ea o f  t h e c i r c l e 

2. Rel at io n sh i p  b etw een  t h e researc h  t hem e an d  t h e l ess o n  

   Through teaching mathematics, I  would l ike my students to develop Ôsecure abi li tyÕ for 

finding problems on their  own, s tudying by themselves, th ink ing, making dec isions, and 

executing those dec isions. Moreover, I  would like to help my students l ike mathematics as  

wel l as enjoy th ink ing. 

   I  chose th is  theme so that I can find a way to design lessons that help my students to 

cultivate these feelings. 

Specif icall y, the fo llowing are my ideas to pursue the theme. 

(1)  Th i nk  ab ou t  m u l t i p l e w ays  t o  f in d  t he area o f  a c i r c le 

   When finding the area of a circ le, I would like my students to experience mult iple 

approaches to do so. These approaches include ways such as counting the number of the 

unit squares with the area of 1 cm2 on gr id paper ( idea of the unit square) , approx imating 

the area of the circle by using an inscribed regular  polygon and a circumscribed regular 

polygon (successive approx imation) , and segmenting a c ircle into basic  shapes so the area 

can be found using the prev iously  learned formulas for  finding the area of shapes 

(composing and decomposing, idea of l imit) . 

   This  lesson is  des igned for  s tudents to develop the formula for  finding the area of a circ le 

by using the approach of segmenting a c ircle into basic  shapes. Prior to th is  lesson, the 

students a lready exper ienced the two other  approaches to finding the area of a circ le: 

approximating from the number of 1 cm2 unit squares in the c ircle; and from the area of an 

inscr ibed square and a c ircumscr ibed square.   

   The studentsÕ textbook shows the diagram of segmenting a c irc le into sectors  and 

rearranging them to make a parallelogram in order  to use the formula for  finding the area of 

parallelogram. It  a lso shows the diagrams of the circ le segmented by 16 congruent sectors ,  

32 congruent sectors, and 64 congruent sectors. By showing that the rearranged shape  

 

 

almost becomes a paral le logram, the textbook shows that the area of circ le can be found 

by using the formula for  f inding the area of the parallelogram and deriving the fo llowing 
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formula,  Area of circ le = 

� 

Radius! Radius! " . 

(2)  Der iv i n g  t he f o r m u l a f o r  f i n d i n g  t h e ar ea o f  a c i r c le t h r o ug h  ac t iv i t ies  su ch  as  

exp ress i ng  an d  i n ter p ret i n g  i deas  by  u s in g  m ath emat i cal  exp res s io ns  

   In this  lesson, s tudents wi ll  have the opportunity  to f ind the area of a c ircle by 

rearranging the sectors.  These sectors  are made from a circ le by segmenting i t  in to 8 

congruent par ts , so that the prev iously  learned formula for f inding the area can be used. 

Then, the s tudents wil l der ive the formula for  finding the area of the circ le from them. 

Because manipulating a mathematical  express ion is  very useful  during this  process, I  will  

emphasize the activ i ties of expressing and interpreting mathematical  expressions. 

1/8 of c ircumference

� 

! (radius

� 

!2)

� 

Ö2

� 

! 4                   (1/8 of c ircanference+3/8 of     

                                                                            circumference )

� 

! (radius

� 

! 2)

� 
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                                      1/4 of circumference

� 

! (radius

� 

! 4)

� 

÷2 

3.�� Unit p lan�� �¢ Circle, total  10 lesson per iods�£  

1st section Circle and regular  polygons (2 lesson periods)  

 2nd section Length of circumference (3 lesson periods) 

 3rd section Area of circ le (3 lesson periods)  todayÕs lesson 2/3 

 4th section Summary and appl ication (2 lesson periods)    

4.�� Goal of the lesson 

�� 1) �� Goal 

Students wi ll  be able to come up with ways to find the area of a circ le by rearranging the shape  

of the c irc le so that they can use previous ly learned formulas, and be able to der ive the 

formula for f inding the area of a c ircle.  
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�� 2) Process of the lesson 

Learning activi ties  Points  of Consideration 

1.�� Present the problem 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2.�� Think about di fferent ways to rearrange the 
shape so that other  formulas for  finding the areas 
of basic  shapes can be used 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3.�� Der ive the formula for  f inding the area of a 
circle 

� 

 Area of a circ le = 

� 

Radius! Radius! "  

○  Make sure that the s tudents are aware 
that the area of a circ le can be found by 
rearranging the shapes using the eight 
sectors . 

○  Firs t, by find the way to rearrange the 
shape into paralle logram. Next, f ind the 
area of the circle through a whole class 
discuss ion. Then derive the formula for 
finding the area of a circ le, 

� 

Radius! Radius! " from them. 
○  Set up the si tuation for  th ink ing of other  

methods that use other  previous ly 
learned formulas for  finding the areas 
of basic  shapes. 

○  Once each s tudent comes up with a 
way, faci li tate opportunities to 
exchange their  ideas.  

○  Using colored chalk  to emphasize 
which s ides need to find the area 

○  Derive the formula for f inding the area 
of a c ircle by manipulating 
mathematical  expressions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Summarize that the area of a circ le is  

� 

!  of 
the area of a square that has sides with 
the same length as the c ircle.   
 

 

Come up with ways to find the area of  
the circle by using the sectors that are  
made by segmenting the circle into  
eight equal parts. 

 
The area of parallelogram=base

� 

! height 
=a half of the circumference

� 

! radius 
=

� 

(radius ! 2! " Ö2) ! radius 

Rearrange the shape and find different 
formulas to find the area of the circle. 
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1/4 of circumference
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