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T Which s longer? Uz;)m
% S 5 How can you compare? $=
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- « Let’s critique the ways to compare!
R e ] é « To compare we should set the
3

b’ same conditions such as the
starting points and the directions.

™ Comparing length and width...
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o Comparing Length

Gakko Tosho. Gakko Tosho.

Arbitrary Unit i'ﬂ
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(D) Which is longer? Let's talk about how to | @ Let's compare difierent

lengths using a tape.

to compare the amount

? Can you comoare | uice.
Length - 3 pencils ore Juice? by ontlooking a1 (S5 of juice.
them? J .;

Widthswmi -4 pencils

compare. ’." [ How do we

F i (@) Which s longer? And by how much? ° o D vevs think about how g
e © Length and width of the desk. Which container can hold
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© Book . Length e erasers
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Why we need this manner? e
Activity . N Japan
RI » Provide the necessity for the
measurement unit

Direct Comparison The manner to
introduce the

measurement unit.

» Experience the activity to
cre?te necessary measurement
unit.

> Task sequence to provide the
pre-concept before
mathematical definition

Indirect Comparison
Arbitrary Unit
P4 Standard Unit

|i Comparing Sizes (B Which is onger? And by how much?
O Length and width of the desk.
Length-++-+~ 3 pencils
Width: & pencils

compare.

0 jump rope

Length crasers
— Wi erasers
@ Poscard © Book Lo "
Measure the lengths of opened arms
% i " @ Pen and pencil
B and compare
- Ay

Sotoohl - E—

Student Agenc unid

Dialectic Approach (since Isaoda 1991): For Overcoming Tt Ty R

Contradiction which is a part of Problem Solving Approach
Authentic || Students do Math. like

Math. Act. || Mathematician without Teachers|
Oriented

Done by teachers who
L S well Know Mathematical
Activity

» Globalization is going through
standardization:
> Technological Innovation
> Politics for standardization
» Business innovation

» It is a story of business control
with politicians: small traditional
shops/companies are gone for
innovative convenience of mass.

Math. Thinking
and Ideas
Math. Value &
Attitude

unit beyond/before how to
measure. It means to produce
new standard for new welfare
depending on what people want
to be.
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General

Designing Task only
‘Change the task to Ope » If measurement strand only

F » pats oy e | Injection Approach ‘ means how to measure, your
) Teacher Centered i
Oriented Done by teachers who do not design task and lesson by themselv students can use existed

i technology and follows others’
ould be selected by teachers depending on what students we would like to business.g)l’t is necessary
develop. Good teachers can manage various approaches and control them as their

; i however they could not lead
preference because they know these as parameters depending on the objective of the class. innovation itself. !

Shift it to Students Centered

Phal Activity | Mathematical Nature of each phase |Behind mathematics

P1 Direct Compare two objects on the same conditions l’t\ﬂxi?hms f':f C?m?at_'isow
Comparison > Cancompare more objects when we can apply the EUCIERIEEL fRETERBAIES
P transitive low: If a>b, b>c, then a>c. for grater than, less than
» If a>b, a>c, then we have to compare a and b: we and equal.
have to set the algorithm to make an order of
comparisons.

P2 Indirect Compare any objects on the same conditions +The line/ray only have

the origin point and

Comparison by using the alternative material such as a
tape.
> We can make an order but not sure the difference,
how much more.
P3 Arbitrary We can specify the difference as long as we
Unit can measure by using the arbitrary unit on
the alternative material.
» It works only locally as long as we use the same unit.
> If not, we have to seqe the new scale for measurement.
P4 Standard Standard unit is universal and can use only
Unit at the politically accepted countries.

direction.

+The number line set

by the origin. the unit

and direction.

> Aslong as we can find
greatest common divisor
we can measure with
support of Euclidian
Algorithm.

» Mathematically,
irrational number is
problem however it does
not appear practically.

@ EU Cl |d ean A|g0 I'Ith m:. Review of Part II-Lesson 2, Fraction for Teachers (Isoda, 2012) &ﬁ\:’:&

| Euclidian Algorithm

For example, Greatest Common Divisor of 18 and 42 is: 42=6x7, 18=3x6, 3 and 7 are
prime numbers, then 6 1s GCD of 18 and 42. It will be found using the remainders as
follows,

Fractions

}- We cuta tape with a length thatis

‘equal 1o the length of the blackboard 42=2x18+6 - 18=3x6

e e 42 divided by 18, the remainder is 6.

/—‘ 18, “‘\/" 18, —i\r G\
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18 divided by the remainder
61 1 &
AT
—

The rectangular

diagram is the better
i way to demonstrate
PTOdU‘fe 1= \‘Gﬂ Euclidian Algorithm.
the unit
by using \ 6
remainin |/
g part ~— e
Exercise:
Lt find sha GO Gr (41 180 sk, Javd
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’::e";ﬁ:r:f This lecture use SEA-BES: CCRLS to explain objectives Mathematical Ideas fee
of learning!! -
Mhematica Values, Atthudes and Habit for Human Character' l—\ Direct Camparison Set, Unit, Comparison,
Indirect Camparison P Operation, Algarithm, ¥ Appreciate others' Ideas and
These terminology explain the process. Thus, if you can imagine Arbi i = change representations for
concrete materials for each class, you are able to develop it in A 4| | Mathematical Habits of Mind meanlnﬂn_l elaborations

P4 Standard Unit for Living

¥ Reasonably and critically while

»  Conjecturing, Justifying and tespecting and appreciating others |
Proving W Gl i © Length and width of the desk.

¥ Conceptualisation and

Proceduralisation
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your classroom. That's why we have been discussing materials.

Length -3 pencils

Width 4 pencils

Unt s necessary for counting, measurement, number Iine, operations and
Wansformason 1t Is representod as “denominaton’ for discrete quantly, such as 1
‘apple’ for stuations envoiing courding, oe continuous quantty, such s 1 gram for

by mapping & wih the quantlty in & situston

1n 8 stustion.  can be fixed based on the conext of comparison, which can ether
e drect of indrect comparison 1n t1vs conext, a femainder of & diflrence from &

tracton This process. p—
"y —— Width erasers

For the base 10 place value rumber system. every colurn is defned by he units Let's Compare Measure the lengths o opened arms
sch 38 Ones, e, hundeeds and 50 on However, In oher place value s
System such os the by systam, every colum i deSned by the unds such as
ones, twos, fours and 50 on. Therelore, n 8 place valus rumbe system, the unt s
ol sways 3 mutele o e powst of 0

@ Pen and pencil
and compare, h
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Satoohl - E—

I ackdiion, various other number systems are mace up of dfflecent unts. For the
calerdar system, the lunar Calendar i based on 30 (20.5) days, whie the sciar




