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Topics for Today

1. Using 4 steps of Open Approach to change
traditional teaching

o The most difficult part to get started is second step
“students solve the problem by/for themselves while
teacher observes “students’ ideas”

2. Introducing new school mathematics

3. Using ‘Flow of Lesson” as a framework to read the
textbooks

o Examples of using the framework to analyze the
lessons
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How to get started Lesson Study?

* Change teacher’s beliefs about their
eye to observer their students.

* Let’s them try to teach without any
explanation but allow students to

engage in “Problem Situation”



An Example: A traditional teaching approach
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Inprasitha, 2011
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Introduction New Teaching Approach:
Open Approach

Philosophy : A problem cannot be given.

Principle: Students have to solve their
own problem by themselves.

How can we set “suitable Problem
Situation” for our students?

(Polya, 1945)

@ All righte ra
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Four Step of Open Approach as
Teaching Approach

Teachers observe/take
note students’ ideas,
not intervene students’
problem solving

11

Summarization and Discuss and compare

grouping ideas that “students’ ideas” and help
emerged in the classroom .
them to express their
reasons
/

bridging to “mathematical
Inprasitha, 2011

Posing open-ended
problem or task in order
to be students’ problem

idea” \
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' School-based Lesson Study
Weekly Cycle,

Teachers collaboratively
design problem
situations, once a week

The School principal |
reflects with LS team Teacher teaches by
and other teachers using Open Approach in
once a week (Whole normal classes
school approach)

Inprasitha (2009)

) . . . . . .
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Introducing New Ideas for
“School Mathematics”

Christian Felix Klein

‘ ‘ (25 April 1849 — 22 June 1925)

One of his major concerns was the perceived gap between
school mathematics and university mathematics which from
the 1890s lead him to engage in the improvement of
mathematics education. Klein’s program for the restructuring
of the relationship between secondary and tertiary
mathematics dated May 1900 is considered a key document
for mathematics education reform (for details see Schubring
1989) and involved the introduction of analytical geometry
and calculus to the mathematics curricula of secondary
- school. Klein’s (1902-1908, 2004) “Elementary mathematics
Mo m an advanced standpoint” is legendary. , ,

If for Raeaarch in Mathamaotice Educofion. ¥hon Kaoan Univarsify



L L One of his major concerns was the perceived gap between school
mathematics and university mathematics which from the 1890s lead him
to engage in the improvement of mathematics education. %Y

Mathematics Education

school university
mathematics mathematics




Introducing New lIdeas for
“School Mathematics”

e School mathematics should not focus on

“topics”.
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Topics in Thai
textbook
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Introducing New lIdeas for
“School Mathematics”

School Mathematics should focus on
“Students’ ideas”.

“Students’ idea start from real world
situation.”

Teaching is bridging between “students’
idea ” and “mathematical ideas”.

20



Jaopooluongupathumlo School, Maesai Chlangral




Jaopooluongupathum10 School, Maesai,Chiangrai.
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Students in 15t grade at Jaopooluongupathum 10 School,

Maesai,Chiangrai
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Real World Semi Concrete World
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3.Using ‘Flow of Lesson”
as a framework to read the

» ¢
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EEES

A framework to help reading textbook:
Flow of lesson

Flow of Lesson

depend on

contents of lesson and
students’ idea

34
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A framework to help reading
textbook: Flow of lesson

1 Representations of Real World;

picture of children in a playground

2. Semi Concrete Aids:
blocks, diagram

3. Representations of

Mathematical World; mathematical

Mathematic

al World

sentence, pattern, principle

Inprasitha (2016) in Thai -



Theoretical Framework for design
Mathematical Activities (Traditional)

Mathematical
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Theoretical Framework
For design Mathematical Activities (New)

Mathematical

world
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Examples of using the
e framework to analyze
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B the lessons
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Example of How to design
classroom teaching practice
in Lesson Study classroom

Using textbook which focus on
“students solve problem
by themselves”

""-\
@fy All rights reserved by Center for Research in Mathematics Education, Khon Kaen University
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“kyozai kenkyu ”

Designing lesson plan base on
students’ thinking and according
with contents, materials, and

teaching approach
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Example of Lesson Study classroom in Thailand

Chapter 8 Addition (2)
(Mathematics Textbooks Grade 1 Page 77)

There are 9 children playing in the sandbox, and

there are 4 children are playing a slider. How many
children are there?

@ All righte resarved by Cantar for Rassarch in Mathamaotice Educotion, Khon Kaoan University
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Desighing lesson plan by using

textbook and guidebook

1. What’re mathematical contents in this
lesson?

2. What're real world situation in this problem?

3. What are objectives hidden in this lesson?

4. Anticipation students' ideas and identifying
the reason for each idea.

5. The sequence of teaching for support

students' problem solving and think by
themself
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1.What'e

mathematical

1 #[din 9 An aulunszuzNsg wazfiviin

4 AW MABARNSTAWAK . .
contents in this

lesson?

@ All righte resarved by Cantar for Rassarch in Mathamaotice Educotion, Khon Kaoan University



1suan (2)

A LAWHNSZUZNSY Lazilan

HNSZANHAN

2. Let's find the

1 fAdn 9 Al Llanlunszusns e wazidud

4 AW MABARNSTAHAN objective that
EnTeruafan hide in this

wagd o/l lesson.
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Anticipation students' ideas

Student’s idea 1 1011121

WMV

| will count from 9 to 13 K

Student’s idea 2
/ Y VoY N\

A Add 1to9to . 10 and 3
«v:f_? y .
TG (s 13

make 10.
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Division
2 types of division
1  Division

Finding the Number for One Child

i iatheamaotice Educofion. Khon Kaoan Univarsih

4

¢ Finding the Number of Groups ¥
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{ Finding the Number for One Child

They divided |2 pieces of candy equally among 4 children

|

' There are |2 candies. “asnack. as follows.

( One piece of |

"1 : “ v(} 8 7. / ‘|
v, 1& % é A go089

Look! | have 5. |

([ Just a minute.
Why do | have
( only 29 ~~J

BEe

ven 10
y eacn chid and
e T~ | notning is Ieft

@ @ @ W

et's give every
( ane the same |

The number for each child is 3.

" Then, how many
( are there for each ) ——
S (oneofus? )T 4 When 12 is divided among 4 children, each ‘
\ one gets 3. This calculation is written as
|2+4=3 and read " | 2 divided by & equals 3." |
Ac ha 2 i =3 Answer : 3 pieces |
\ anll Vo D |
Tola Nurberof | Numbes per 1
Aumber J chigren J child —
o At o= |
[
— !
°° '
@ All rights rasarvad by Gentar for Ressarch in Mathamatice Educotion, Khon Koan Univarsity AL = ____,___4)
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One piece of
candy is given
to each child.

Finally, 3 pieces
are given to

each child and
nothing is left.
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{ Finding the Number for One Child [

7 | There are |2 cookies. If he gives 4 cookies to each & > 9

-

child, how many children can receive cookies?

If | give 4 to

each one,....
e o
@@@@ CE— ]

| gave 4
cookies to 3
children.

There are |2 cookies. He gave &4 cookies to

each child. 3 children received cookies. This is also

written as a form of division as |2+ 4=3.

|2+ 0 =203 Answer : 3 children
Total Number per .  Number of
number child chiidren
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Textbook in Division’s chapter

Which of the following can be expressed by the equation 4% 37

o

(1 Total number of apples.

“ ‘j i\ ﬁ“ C‘Q

T —— S

e

\ Let's give every-

orna the sams
number.

-'-ll:‘l'l. how many ]
( are there for each )

& 4 children receive 3 pencils each.

ITow many pencils are there in all?

g

® There are 3 bags with 4 oranges in cach one. 1 Division =
How many oranges are there in all? ¢ Finding the Number for One Child » e
g 1 They want to divide |2 pieces of candy equally among

(_' s there ary TN 2
{ dfference between ) 4 children. How many picces does each child receive?
21 =7 4x3and 3x47 -

~ Let's think about a calculation for dividing things equally.

—

. Tnnnmmwﬁwn}mﬁﬂmmm ruSanTmy
N 2B iy (T ecinn Ciudol Gme2To o L N s y o<




They divided |2 pieces of candy equally among 4 children

as follows.

\» g

CI 18{ e(‘ﬁ Of

§§§§§§ O O Q_,,D c___.>:> )

u aum Ch ri f

,e(
4

\,

>) &f) @#D

___\‘ ———

P—

é,;—_\____j—\ -
B e \
% (8D @#} (@E)) ﬁ) ‘ lel, "3 pioozs .1
/ are given to -(,
—_:———\_ E\—-.\ \ eacn child and

‘\ mmmq I5 qul l

T > T >

The number for each child is 3.

L5 2

’ When 12 is divided among & children, each
one gets 3. This calculation is written as

|2 +4=3 and read " 12 divided by 4 equals 3."

12 = 4 = 3 Answer : 3 pieces
Total Numberof | Murrkser par
number J children J chic J

o

i] Write equations for the following problems and get the

number for each child by dividing blocks.

IO

@ Divide |5 blocks equally among { - [ ;] n
5 (hlldtcn

(1) Divide 6 blocks equally among l
3 children.

no o

@ Change the numbers of blocks and

children and do these problems again.

.- Calculations such as 12+4=3 and 6+3=2

are called "division."

The division calculations in 1 |and 2 | are used to divide
ORMES |
things among children so that each one receives the same number.

3 | Divide 15 blocks equally among 3 children. 5 § 8 ==

How many blocks does each one receive? 8 606 = d
5 , i
15+3 - (i the nurer for each .'__ 68 86
e ’L.l-‘loz we get 2><3 Oﬂ@
=y

‘.f Think about how to get the answer without dividing blocks.

2



Thember v s} CERD (D ERD 3 X 3 = 9

|

Tl e 50 CEEEEDS TS CETEDD[ 4| X 3 = 12
The e i 5 LTRSSy CEEEEED> EEEED[5 | x 3 = |5
Nurcerpsr,  Mumbersd | Tolal
child childeen 0 numbe

& e
The answer to 15+ 3 is the correct \ 15+3={_]

.\ I~"\ i V
" number for the [ in [ ]x3=15.
The answer can be found by using the |

row of 3 in the multiplication table.

i_] Divide 10d8 of juice equally
among 5 children. How many di

of juice does each one receive?
. K ,/-"\ NN
D -" l o l } L Winicn row of the L
{ muitiplicztion tabie t. 3 3
[ shauld v u=m’ - “%

Ej Divide an 18m jumping rope equally among 6 children.

How many m does cach one receive?
|18 m— —_—

,,,,,

thcsc division problems? Find the answers,
@O 8=+2 @ 21+7 ® 72+9
® 20+5 ® 56+8 @ 21+3

@ 28+4
54+6

7 Three threelis 9.
\ Three [Tour s 12.¢
| Toee[five & I5./~'

— - [ e

_E,_J Make a problem that can be solved by division by looking at the picture.

@

Chocolate

D pieces of chocolate are divided equally among D

children. How many pieces are given to each child?

@ 18d4 of juice

Co Mulu]w winininin

_E_j Do these division problems.

@ 14+2 @ 4+2 @27+9 @405 (6 32+8
122 @ 18+3 ® 45+9 @ 42+7 @0 16+8
M 246+4 @ 25+5 @ 12+6 @ 497 @® 24+3

Making a Book about Division (1)

- [ _____-- e _l I'—.‘———H\
Book OCQ o= | éé?
of l . . Idivide them } I::l:es ;r: ?
There are |equolly petween each dish.
6+2 LG opples. |2 dishes. 4_,] B+2=3

< —



{ Finding the Number of Groups ¥
lJ There are |2 cookies. If he gives 4 cookics to each ~. P
child, how many children can receive cookics? g,? @2;\(
X exap Shis.)
&% R =
¥

O R @ ES TS
o

\
=

\ | gave &
B o o o __ | cockiesto 3 )
- R D, W o< ([ chiden,
s Seg it
(958 =
‘Ll I% Q‘. _f‘?f! ‘L -) gc_ )
'q\'&: : }‘ :‘: /
\
< There are |2 cookies. Ile gave 4 cookies to

each child. 3 children received cookies. This is also

written as a form of division as 12 +4=3.

12 = 4 = 3 Answer : 3 children

Tctal Number per | Burrber of
number ) chid caloren

_—y

The division in _7_] is a calculation used to find how many
children can receive the same number of something.
EJ There are 8 oranges. If each child
receives 2 oranges, how many children

can receive oranges?

-+ -

| v
e ) g e

_QJ |5 blocks are divided among some chil- & & &

dren so thal each one receives 3 blocks.

8680 0

How many children can receive blocks? @ 7 @ 8 9 &

For 3 children @@@
For & children T & & &

3 x [3]= 9
3 x [&]=12

For 5 children £ & D &£ & 3 X E= 15

15+3

_ohid
£
‘;‘ The answer to |15+ 3 is the num-
: ber for (] in 3X[_]=15. We can get

the answer of 15+ 3 by using the

row of 3 in the multiplication table.

Purrber par

Mumber o Teta |
chilorern

PN —\.
e
A\

(15+3=)
l? Trree [threel is 9. )
>Ih'ee|_fgI] is 124

hree [fig | is 15. /,'

(T
R e S
\V

.

10| There is 30d2 of milk. If you drink 6df of milk

each lime, how many times can you drink this milk?

+-0
.

Boo i 8BS @‘.
86D
O.F 2 3 are given g ‘ given
&3 to each child.| <, each childé

- Theycan bedivded

6‘

30de

Volume of milk each time '

There are 24 pencils. 17 6 pencils are put in a box, how many boxes are needed?

| (& &

batween 2 chilaren.

,6%3=2




m Look at the picture on the right ‘ ‘ ‘ ‘ ‘

10

and make a problem that uses the equation 10+5.

Division to fird the number in each group Division to find the number of groups
@ 10 tomatoes are divided @ There are 10 tomatoes.
cqually among [j dishes, U tomatoes are placed on

Whal is the number on cach cach dish, How many L l

(.)( b .\l[ are needed? (@ 1)

10+ 5 2 10+5=2 BOSS&

P N N

%
( @. st“xc r)bbl&ﬂ’ n u )

/" D e i i
. (is the calculation to ,

“ uetg ans IO R D nSxC] '0 \
Bn h & 1a.~.er<. can he cak.aluled o
f ﬁle"H 5 an(‘ 2 lnokf"' 10 P~ L
Z = = . s
".9 . The answer to a division problem can be found by using
the row of the divisor in 0 = & = 2

the multiplication table. | - (dividend ;  dwviso

1_2J Make a problem that is expressed by 32 + 8.

Vo

Do these division problems. Which row of the multiplication
table can be used to get the answer?
@ 9+3 @248 @ 10+2 @ 32+4 (® 35+5
® 6+2 @ 36+9 45+5 @ 147 @ 48+6
) 20+4 @ 56+7 (@ 48+8 (@ 40+5 @® 81+9

ity
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A framework to help reading
textbook: Flow of lesson

1 Representations of Real World;

picture of children in a playground

2. Semi Concrete Aids:
blocks, diagram

3. Representations of

Mathematical World; mathematical

Mathematic

al World

sentence, pattern, principle

Inprasitha (2016) in Thai .
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Add 1 and |
9 to get 10.




Students’ q
idea 2 )

I’ll count from 9 to 13.

10111213




" All righte resarvad by Can

tar for Resaarch in Maothamaotice Educotion, ¥Khon Kosn Univarsi

from 4 then remain 2, bring 8 add to 2 to
be 10, bring 1 add to 2 to be 3, bring 10
add to 3 to be 13”.

“9 request 1 from 4 to make 10, then 4
remain 3, bring 10 add to 3 to be 13”.

“Take 7 from 9 remain 2, take 3 from 4
remain 1, bring 7 add to 3 to be 10, bring
2 add to 1 to be 3, bring 10 add to 3 to be
13”.

“4 request 6 from 9 to make 10, then 9
remain 3, bring 10 add to 3 to be 13”.

from textbook

Students’ idea DH:]
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“9 request 1 from 4 to make 10, then 4 re
main 3, bring 10 add to 3 to be 13”.

| 4 request 6 from 9 to make 10, then 9 re
main 3, bring 10 add to 3 to be 13”.

“Take 7 from 9 remain 2, take 3 from 4 re
main 1, bring 10 add to 3 to be 13”.

“Take 6 from 9 remain 3, take 4 from 4
remain O, bring 10 add to 3 to be 13”.

from textbook

Students’ idea DPE]
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