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Review: Phases to introduce Unit. [NEARsaie

We discussed it at the last lesson.

Mathematical Process on each phase Behind Mathematics

Two types of

terminology
P1 Direct Compare two objects on the same conditions » Axioms for. comparison: > First one.is
Comparison > Can compare more objects when we can apply the transitive low: If a>b, Mathematical relationships BRI
Il for grater than, less than i
> Incase a>b, 2>, then we have to compare b and c: we have to find d Mathematical
the algorithm or the possible way to make an order for comparisons, and equal. Thinking
P2 Indirect Compare any objects on the same conditions by usingthe ~ + The line/ray only have the [RASISHEENINY
alternative material such as a tape. We can demonstrateand  origin point and direction. variant which
Comparison P L
7 g record only their order. express
Which one is (ordering) i r conceptual
| P ¥ We canmake an order but not sure the difference, how much mare. pits P .
ongest? ifferences to
a) 2.3m P3  Arbitrary We can specify the difference on the alternative materialas  + The number line set by explain
h) 28 long as we can measure by using something as the arbitra the origin, the unit and necessary
b) 28em (non- ng Y using 8 ry
230 = unit on the material. We can record it as dataand use. direction. task sequence.
c) 230mm standardized)
d) 0.23m ¥ Itwarks only locally as long a5 we use the same unit as scale. » Aslongas we can find
iy ;’ Unit ¥ Ifnot, we have to seek the sharable scale for measurement: One is greatest common divisar, In this lecture, we
e): 2m3cm (denominated seeking smaller scale. Another is seeking other materials for the unit. we can measure with use both
f) 2m30cm > Itisakind of which can be used locally and support of Euclidian terminology.
A ) 2cm3mm number) specifically but does nat work as the universal quantity. Algorithm. Instead of
P4 Standard Standard unit can be defined universal under the politically ~ > Mathematically irrational  preferring the word
A . - N I’ . number is problematic, ‘concept.’
A J—i - | Unit (g y p of countries. Recorded data however it does not appear
}ﬁ‘ L‘ O | works anywhere as quantity. practically. WHY?

Learning the operation of measurement by using what
we learned at the number and operation

0 o o o ' y = Tniversig |
Review: Phases to introduce Unit. DR L. - @ eview: Part| Py

Phase i s . : » Second one is .

Activity Mathematical Process on each phase Behind Mathematics Variantwhich [ Mumerals In English a5 3 anguage What s the number? In Japan:
P1 Direct Compare two objects on the same conditions Axioms for comparison: izziis,fmm flow sbout in your language? ) ’ Make sense (U nderstand

Comparison > Can<omeare more cbjesswhen we can aplythe ranative w226, Mathematical relationships - [ S ANEpeS Cardinal Number (st number): We USU@HY teach: meaning)

b e e e e | o S [ explain One two, lree, i ler, Soren el . ) .
the algorithm or the possible way to make an order for comparisons., and equal. necessary task ;\':r‘\:teen.twentyt‘ W‘T‘;“"ilz"* E ';th”th + Existence and necessity w
sequence. Irty-one, = ot exact base ten system? .

P2 Indirect Compare any objects on the same conditions by using the + The line/ray only have the . E " . Calculate/ﬂm;&/flﬂd the

Comparison alternative material such as a tape. We can demonstrate and  origin point and direction. ,hEyWV;fd f;;:é;,’fre' Ordinal Numberw NB) Lt cavtin b 10300 2484187 n vl ";"' easier way to answer

orderin record only their arder. Because the word First, Second, Third, Forth, -, ninth, tenth, eleventh, 4 . ..

{ e) > We can make an order but not sure the difference, how much more. “concept - ineteenth, hhenteth, bty S, ! + Order/Larger ot i AC{]UISITIOH of proﬂuency
P3  Arbitrary We can specify the difference on the alternative materialas  + The number line set by gapt‘llsl't::tical Greater or Less . . i

(non- long as we can measure by using something as the arbitrary  the origin, the unitand t 1f vo

. it as dataand use. direction. ignnt:(p@n)i/t ¢ Muliple:

standardized) " > Aslongas we can find oxacl P it must be Onge Eone timel, twice(two times),

Unit 2 BEFMBE greatest divi v ot thricelthree times), - + Operations

(denominated we can measure with lain . Hal, double {twofold), triple (threefald), -

) support of Euclidian to explain school
number] 3 e curriculum and
g Japanese Ediion > Lz S task it ‘3 apples’ are denominated number: | | Quantity (amount/measure] is

P4 Sta_ndard / e number s prablematic, must be better to an apple is the unit for counting represented by number with

Unit (quantity) ) ; i howeverit does notappear  US€ our (measurement). 3 is a number. denamination.

neem - practically. terminology.




Necessity of the operations
on the measurement.

« Existence and necessity

» Order/Larger or Smaller/
Greater or Less

(ordering)

Arbitrary

« Operations

Unit (quantity)

Because in our life, we usually use the
number as quantity.

We cannot introduce and extend number
itself without using denominated number.

Timeran]
s of Touhio
Japan
h

Why we

introduce
standar
unit from.
this activity?

¥ ¥ Let's play a game with
rock-paper-solssors.

if you win with }§ you get B. and if you

you get C.

You stick the tapes together when you get them.
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Eausl 1o 18 pieces of 70d tpe
Masatn X 3

oo 17

* Length can be compared
unit measure of kength. You can show length

by the number of that unit.

[2) e putabook and abox | suemsa
PRED SHTD

Timeran]
of Touhio
Japan

of water-color paints o a

grid paper. g
© How many squares is the

length and widih of the

book? And the box?

@ Which is longer for each
one. the length or the width?
By how much?

@ Let's cut the grid paper to make a tool for
‘measuring length. Let’s use the

tool 1o measure various objects.

EE———— -
® 012335678200
i

in operation.

It is useful to use a |m ruler when measuring
long ob

]
115em=1m I5cm 5

How long is the tape by using the
1m scale and 30 cm scale?

1m and remain some.

Four times of 30 cm and short
some.

% Length/Distance are defined by subtraction

Road Distance is a total of several distances. | @ e e e v o i d

© vt the [ with » correce i,
@ The length of the chassroom is 8
@ The height of the desk is 60

@ The height of Mr. Fuji is 3776

B iow cuany meters sad contiametors are thero a the arrows o

the tape measure?

f $ 4 29
& ' o0 im0 ' 2 30 |
© Wiich i longer? .
@ 2kmSOm: 2030m @ 1580m: Ikm 59m
@ Skm:4980m
© Lets caleulate. .
@ 700m+500m @ Ikm 900m +200m
@ Skm 400m +680m ® 1km=300m
® 2km 500m ~800m ® 3kmS530m ~540m

© Svo oocs o the oo
Then, which is the longest
road distance through Ryoko's

house o Midori's bouse. and

by how loag?

T d

Direct Comparison
Indirect Comparison
Arbitrary Unit

Standard Unit

© Lets try comparing weights by using same tooks.

R en's

@ Express weight as numbers by using | yen coins.

jcts wasind | 1 yem ecima

Scissors f

== ® o
e -

Weight is measured by finding how many units of

weight s

shing is equa to.
Q There is 4 unit called gram -
1 is used t messure weight 9
1 gram s written as | .

The weight of a | yen coin i | 9.

i the weight of a pair of scissors, a compass and a

g pectively?

© Measure the weight of different things using | yen coins.

T
- =

Olkp= 1008
313k = ] w




We have learned the units of length, amount of water
and weight. There are units of quantities as follows.
Length mm, cm, m, km
Weight ¢, kg, t
Amount of water mL, dL, L

O Fill the with a number.

Im= mm L= mL
Ikm= m  lkg= L4
@ Let's discuss what you found. And write down your

R e T
notebook. There are ™ (1000 of unit \
measurement muj develop a new g

NN which added k o nit, don't you?
et ko) () P
of measurement bl N

S’ arem. L and o ~

7 aren't you?

N

Thversity

o Tsukuid

» Measurement System

 International System of
Units (V\gliléaisoedia)

e units
Symbol  Name Quantity

s second time

m metre. length

kg | kilogram mass

A ampere electric current

K kelvin | thermodynamic temperature
mol mole amount of substance
cd candela luminous intensity
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All'these are
the content
of learning!!

This lecture use SEA-BES: CCRLS to explain objectives e
Sapen

APPENDIX B

Terminologias Explained

These terminology explain the process. Thus, if you can imagine
concrete materials for each class, you are able to develop it in
your classroom. That’s why we have been discussing materials.

umit Unt i necessary for counting, measuremert, number e, operstions and
ransformason 1t 1s representod as “danominaton for discrete quantiy. such as 1
‘apple’ for siuations evahing counting, o continuous quanlty, such s 1 gram for

by mapping 1t wih the quar

ty i1 & situation.

10 8 Shustion. 1 can be fixed based on e conlext of compariscn, which can eiher
be drect of indrect comparison 1 t1vs conex. a femainder of 4 Gfflerence from &
comparison can be used for fixng 8 new arbirary uni for measusement which &

unt. Th
of Eucdman sigonithen for frvding the greatest common drvace

For the base-10 place value number system. every colums is defined by the units
‘ones, tens, hunceeds and 5o on. However, in ofher piace vaiue number
Systam such 58 fha binary system, every column & Gefned by the units such as

‘ones, twos, fours and 50 on. Tharatore, in 8 place vahus number system, the unt s
ot shways 3 mutiple of e power of 400

I acition, varicus other nusmber systens are mace up of dffecent urts. For the
calordar system, the luner calendar % based on 30 (20.5) days, whis the solar



https://en.wikipedia.org/wiki/International_System_of_Units

