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Reading with math (2)

(_Recycling activities

The children’s club in Higashi town did some recycling activities.
Misaki and her friends participated as a group of third grade students and

collected various items to be recycled.

The number of people that participated and collected items are shown below. @ KEHINKAN i

@ Number of people that participated M; Who collected the largest number of recyclables among »

Grade I stgrade | 2nd grade | 3rd grade | 4th grade | 5th grade | 6th grade the groups of third grade students? .

£

-l i W g oA M g > What was the number collected?
® Number of items collected SO —— e - |

Grade | st grade | 2nd grade | 3rd oaam_ﬁs grade | Sth grade | 6th grade | ® Which should you look at, ®, ®, ®, or @?
Numberoftemscolected| 18 | 48 | 50 | 68 | 52 | 42
= @ Solve to find the answers.

@ Number of items collected by the third
grade students (by item)

L& Number of items collected by the third
grade students (by individual people)

3rd Grade B (pp86-87: Putting your knowledge to work)

ies :

t

1vi

1. Recycling act

86

(Numberof items) I [ TTTT (Number of items), Y Pk
20 1111 20 N\ What item did the third grade students collect the fewest of?
SEEENEEAW EERREREDN i
T | T - What was the number collected?
25 BN SE . 0. 1 H Tg Tl?‘
15T S
T B ENEBEE B N ( f@ ), Find the total number represented by the bar graph at (©.
10 l<l o] Find the total number represented by the bar graph at (&.
H - ‘. Explain why the two solutions ended up the same.
5 H . o You can also find the total number from the table.
e - N N T B ] Which table should you look at?
i EN | i B
T EEC 5 & % § (4, Make different problems by looking at the table and graph
= X = =] — Q <
= =7 3 c ¢ £ m on the left page.
= wv o
0O00- math (2) age ) 87



knowledge to

Putting your

4th grade B (pp100-101:

2. The garbage processing plant

work)

100

Putting your knowledge to work

Reading with math (2)

Field trip to the garbage processing v_mwﬂ

O:. March 4, the seventy-two Kids in our Grade Four Class rode a
bus to the garbage processing plant for a field trip.

The building had a tall smokestaCk that you could see from far away.
When we got to the plant, the building was still Very far away from
the entrance gate. ] was surprised at how much space there was.
They said that the area Of the site was about four times the size of
our m_mamsqux $Chool. Garbage trucks kept arriving at the plant one
mm.m..mmso%m« and bringing in garbage.

plant told me all about it.

Im. wm_n that they burhed enough garbage to fill two hundred and
H«m:@%&« go#o:.,d«c.oxw .m<m.,..< mmx, He also said that the site was
mco,cd ms«m_.m :___ms_ seven thousand square meters. ,,

Hw w“oc mamsx muo:d the amount Of garbage Collected at the plant,
mmoa umao: throws out ax Jcsa«ma seventy-two grams of garbage
A per day. To process the amount of
garbage that each person throws out
m<mQ mmx it COSts approximately
thirty-one yen.

They said that meo__:m emm a good
way to reduce the amount Of garbage
we make, even if it's just a little. I'm
going to try t0 do what I Can to Start
recycling too.

Read what Ayumi wrote on the left and answer the

following questions.

B About how many n is the area of Ayumi'’s elementary school?

@

@ How many nf is the plant site?

@ About how many times larger is the garbage
processing plant than Ayumi's elementary school?

@ Find the answer rounded to the first digit.

About how many t of garbage is burned at garbage
processing plant each day?

Find the answer rounded to the first digit.

Tsubasa said that the amount of garbage thrown out
by everyone in Grade 4 that went on the field trip was
more than 42 kg.

Is he correct? Answer with “correct” or “not correct”.
Explain the reason for your choice using words and

math sentences.

There are a total of 398 children in grades | through
6 at Ayumi's elementary school.

About how much does it cost to process the total

amount of garbage that all the students at Ayumi's T\,

school throw out in one day?

Estimate the answer by rounding to the first digit.

Page 120, 121

QOO appicaions Reading with math (2)
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Unit)

4th Grade B (pp57-61

injuries -

3. Healthy life without

N
N
e

The table on the left shows a record of the injuries at

Takuya's school over the course of a week.

Talk about what you'd like to find out from the

recorded data.

) I want to find out

. whichinjuryisthe | want tofind out which

A _most common. injury in what place is o

B " ——  themostcommon. A
e I want to find out where the e

__most people get injured.

58

&W ' Make a table like the one below.

Then put the injuries in order of frequency.

Injury survey (number of people at each location)

Location Number of people

Playground |

R
Hallway _ ==

Stairway

Classroom

Courtyard

Gymnasium

Total

Injury survey (number of people with each injury)

Injury Number of people

Scrape

Cut

Sprain

Jammed finger

Blow ,

Puncture

Total

| Express the

Where do the most people get injured?

—

numbers
using the IE
character.

» Which injury is the most common?

&Zﬂ@%

i What should we do to find
i out which injury in what
place is most common?

Injury survey (number of people at each location)

Location | Number of people

Playground

Courtyard

Gymnasium

Stairway

Other

Total

1 collected all the ones with :
low numbers and put them
in the “other” category.

Injury survey (number of people with each injury)

Injury Number of people

Scrape

Cut

Sprain

Blow

Other

Think about how to organize the data to examine

two things at once.



® Which injury is the most common in what place?

Q ‘mxm._‘:,m:,m.:m two things atonce Talk about anything else that you noticed.

_ 1 | Look at the record on page 57 to find out which Injury survey by location and type of injury (number of people)

| :
injury is most common in what place. _ ros%wecq Scrape Cut Sprain Blow Other | Total
| _
Pavground| £ 1 6 | T 2 8
@ What kind of table should you make? = =1 =
y Courtyard _ _ (| Tig| B
jrysurvey Injrysuvey .m . P = = ==
Location |Number of people| | Injury | Number of people " s Gymnasium | _ H . : | 0
Playground 8 Scrape 9 i o Flrststaps 3 : ] T ! =
Courtyard 5 Cut 3 iHowcanyou Ctairway 2 | 3
n&é.& M mw_”&a w combine the two — =
e it 2 ot wr  tables into one? : Other I ! | 2
It's too much trouble , Tw |22 = = RO R !
| to write out the | 3 Total 9 3 3 3 4 22
b P | Location |  Tnjury Number of people
| different injuries over | Playground | Scrape R G L C
w, and o<w,_.‘”i. %M: e \r There are a lot of people | There are two people LW,/ ‘\ =\
3 Biow i .(. "7 whogotscrapedonthe | | thatgotsprainsin ﬁ
Other “ § m
Courvard | _Scrape a8 L s ) .:mmww_:zluvm ,,,,,,,,,,,,,,,,, J el
Serain o : s :
Bow (2 ) Make a table to find out which injury is most common
Other H
on what body part.
Making a table like this one makes it easy to [ Make a markin the areas | Injury survey by type of injury and body part (number of people)
. . ” V Body part
examine two things at once. | S oy~ | Legffoot | Hand | Arm Face | Total
. different sets of data. T T T
SO RC I (- [— I ! ! .
Scrape | | W | Therearealotof |
Injury survey by location and type of injury (number of people) Cut | | scrapes to the feet W
Injury 4 and legs, so I'd |
Location SCrape Cut Sprain Blow Other Total Sprain ! _ | ,f better be nmm.h_.. m
— = T T 1 I S—————— e~
i i T T 27
Playground | | Blow | ! -
T T
Courtyard i i a
j i Ot 1 i A
Gymnasium !
2 i —_ IMymathdairyd
IrW ! I
b | , Now T know how
Other | | | m : L © | e
; | i | Find out about the injuries at your own school and | find out about two '
e make a table to organize the data. 7

OO0 practice & nmmm |26 mMm.U 61



( One-week injury survey

DAY | GRADE| CLASS NAnE LOCATION — BoDYPaeT IMTURY
|3 1| Tonaka Plaggromd ot Scrape
4 2| Hagashi | Hallwey Leg Scrape
M| 6 ¢t | Omum Playgfomd Hond | Cut
5 (| Tokaashi Stoni(vioy Foot | Sprin
3 4 | Shimaole Ploggronnd Leg Scrape
3 4| Noguthi Uassrwm Hond Jomined Linget
T, 6 2| Uumo Stoirviey Leg Blow
I 31| foumawoh Courtyard Focw Scrape
6 4| Toni Covrfyord - Arm Ponctore
W ¢ 2| Youmda Gymrasiom Foof + Spfmin
4| 2| Ok Gymmasiom — Leg Blow
6 ¥ | NMalkamoro P/a@o)founé ‘ Hand Scrape
[ ]| Toaguch Gymnasiom | Fa Scrape
T 51 Z| HMorigama Coortyord ~ Arm (ot
2| 2| Fovkown Ploggiond | Howd  Serape
Y | 4| HMinalom; Playgtomd leg | Scrage
[ | 3| Kawakomi Gymussiom | Hand | Tommed finger
Z | 4| Ohata /)Iaygfomd Arm Ct
F 4 | | | Kenagoma Stairwoy Font Spaint
AW Vishikowa. / lﬁyglaunJ Leg Scrape
2 | 3| Hirowyosh: Courtyard Atm | Blow
ST Hormn Cnrtd o o e

CUOUEUUbUU RNy nny




More application)

4th grade B (pp120-121:

4. Daily water use

120

gs.mn_u:nmzo:m

Reading with math (2)

p,‘.‘m.m:< Em”mm use

4 Reading with math (2) Page 100, [01 )

in her city in | day.

Sakura wrote this report on the amount of water used

Daily water use

|. Reason for the study

Grade 4 Class |
Sakura Takahashi

Earth is sometitnes Called the “water planet”, but most of
the water on earth is seawater. The amount of water we Cah
use in our daily lives is approximately _Lod Of all the water oh
earth. This made me think about how we could conserve the
water that is SO important to our lives.

2. Water used per person per day
The human body contains a
ot Of water. To kKeep this water,
a person needs to take in 3 [, of

water per day. Add the water
used in the toilet, bath, Cooking,
laundry, and more, and | person
uses between approximately 200
L and 300 [, of water each day.

3. Conserving water

(L) Daily water use per citizen

260

250 248 246 —
240 =7h
230 f
220+
219
0 —/ TN “\/r\&.\/‘..\./h.\._

Heisei2 7 12 17 22(year)
(1990; (1995) (2000} {2005) (2010)

It costs | yen to process 4 [, of muniCipal water. Runhing
the shower for | minute uses |2 [, of water. Brushing your
teeth using water in a Cup instead Of leaving the tap runhing
saves 5 [ of water, and reusing bathwater to do lauhdry, for

example, Canh save 180 [ each time.

Read Sakura's report and answer the following questions.

Q}\ People say that you should store 3 days’ of drinking
water in case there is an earthquake or other disaster.

How many L should a family of 4 store?

@ The population of Sakura’s city is 8| 635 people.
® About how many L did | person in Sakura’s city
use for daily life in a year in Heisei 22 (2010)?
Use first-digit rounding to estimate.
® If everyone in Sakura’s city used a cup of water to
brush their teeth, about how many yen would they

save on water compared to leaving the tap running?

@,_,, Sakura and her friends were talking about which
would save more water, having the whole family use
the same bath water, or having each person take a
shower.
Sakura said, “my family uses 200L of water to fill the
bath, but if we take showers, we each run the water
for 5 minutes. Since there are 4 people in my family,
the bath conserves more water.” Is she correct?
Answer with “correct” or “not correct”.
Explain the reason for your choice using words and

math sentences.

121




: Putting your knowledge to work )

6tk grade B (pp34-35, pp46-47

Japan :

ice In

5.R

Putting your knowl

Using estimates

—
Ms.._i Tsubasa and his classmates found out |

about rice planting.

@ Approximately 27000 rice plants can grow on a |-a rice paddy.
Each plant produces approximately |40 grains of rice.
Tsubasa estimated the number of grains of rice that can be
produced on a |-a rice paddy like this.
Explain what he did.

\)7 | 40X 27000 He calculated his
e estimate by rounding
up, so the actual

M | 200x30000=6000000 ,
Approximately 600 man grains ,

number of grains will
be less than 600 man.

@ The seedlings used to plant rice are usually
grown in nursery boxes and then planted
by machine.
One nursery box can grow enough seedlings
to plant approximately 63 of rice paddy. =85
Mirai estimated the number of nursery boxes needed to plant a
| 198-nrf rice paddy like this. Explain what she did.

ﬂ\..) 1198 + 63

M 200 =560=20

Approximately 20 boxes

mrwg There are approximately 479000 grains of rice in a | 0-kg bag of rice.
If each rice plant produces approximately |40 grains of rice, about how

many rice plants are needed to fill a | O-kg bag?

34

Figuring out ways to estimate

B Misai measured her pulse at 73 beats per minute.

ﬂ 5 Mathsentence 70 X 60X 20X 400X &0

@ A person takes about | 2 breaths a minute.

@ Misai estimated the number of heartbeats in a human
lifetime like this. She used approximately 70 beats per
minute, approximately 20 hours per day, approximately

400 days per year, and approximately 80 years in a lifespan.

4 [ Estimate 70Xx60=4200 — Approximately 4000
4000x20=80000
& manx400=3200 man

— Approximately 3000 man | :
wOOO man X WO = Mb. oku estimates by

Approximately 24 oku beats | : calculating with

approximate :
{ numbers rounded ;
{tothe first digit.

Explain what she did.

® Tsubasa estimated the number of heartbeats in a human lifetime
like this. He used approximately 70 beats per minute,
approximately 25 hours per day, approximately 400 days per

year, and approximately |00 years in a lifespan.

> ,_ (70X 60) X (25X 400) X 100=4200000000

S It's easy to
o Approximately 42 oku beats | : estimateif we

: calculate with

. special numbers

e 25%400.

Explain what he did.

[

About how many times does a person breathe in 80 years?

QOO0 ppications Using estimates ¥ Page [ 14,115 ) 35




Putting your knowledge to work

L o W J
Reading with math (1) ® Rice harvest by year
Rice in Japan Year 1965 |'9575 1985 1995 | 2005
Harvest(mant) | |24 137 1166 1075 907
The data sources below show information on the harvest \. J
and consumption of rice in Japan. \0 Ri y Y ( y h
ice harvest by region e Rice harvest by crop
" PSS Region Harvest (%) Crop Harvest (%)
i Tohoku 27.6 Koshi-hikari 37.1
" %@ Kanto/Tosan 18.8 Hitome-bore 10.0
K ‘ “ Hokuriku 12.8 | Hino-hikari 9.2
100 Kyushu/Okinawa 10.6 Akita-komachi 8.8
Hokkaido 7.5 Hae-nuki 3.3
80 Chugoku 6.9 Kirara 397 3.2
Kinki 6.6 Kinu-hikari 3.2
60 ! Tokai 6.0 Other 25.2
o8 { . Shikoku 3.2
O_/ I T I /)\/J L (Tosan includes Yamanashi and Nagano prefectures) Pas )
1965 1975 1985 1995 2005 (year (2005 Ministry of Agriculture, Forestry, and Fisheries)
R \
Niigata Prefecture {3, The pie chart on the right shows
information from data source
_ 1 About what % of the per-person rice consumption in ® ’
or @&.
1 965 was consumption in 2005? ©
Tsubasa said that it shows data
@ Which data source should you use? sotimes 69
Is he right?
© Select the information you need from the data source(s) Answer with “correct” or “not correct”. Explain the

and explain how you will get the answer. reason for your choice using words and math sentences.

@ Find the answer rounded to the ones place.

(4) Use the data sources above to make various questions /W/Q w

@ About what % of the rice harvest in | 965 was the rice
of your own.

harvest in 2005?

Find the answer rounded to the ones place.

©OBO :ppications Reading with math (1) ¥ Page |16, [17 ) 47

46



6. Math and Our Planet : 6tk Grade B  (pp83-99: Option)

This section presents practical problems designed to spark children’s curiosity and
interest (it is not necessary for all children to learn in exactly the same way).

1. Temperature and carbon dioxide

. Rising ocean temperature

. Melting polar ice caps

. Rising sea levels

. Life and carbon dioxide

. The function of forests

. Plans to reduce carbon dioxide emissions
. Ways to live harmony with nature

0 30 Ot k&~ W

From the main reform policies in mathematics: Current COS (2008 revised)

# It is important that we motivate students to learn mathematics, and students should
experience the meaning of learning and utility of what was learned. For this reason, the
following objectives are emphasized:

— To help students understand numbers, quantities, and geometrical figures through
learning activities which serve as a basis for understanding their meanings.

— To help students feel progress in learning, such as a depth and broadening of
understanding through repeated learning (spiral) that is designed according to the
developmental stage and grade level of each student.

— To help students apply what has been learned to activities in daily life, to the study of

other subjects, and to learning more advanced mathematics.
# Mathematical activities play an important role in helping students acquire fundamental
and basic knowledge and skills, in increasing students’ ability to think and express
mathematically, and in enabling students to feel a joy and purpose in learning mathematics.
To enrich the teaching of mathematics through mathematical activities — with experiential
activities and an emphasis on language— concrete examples of mathematical activities
should be provided in the curriculum for elementary and lower secondary schools; and in
upper secondary schools, project-based learning is introduced in the required subjects and
in more popular elective courses.
The objectives of mathematics for Elementary school: Current COS (2008 revised)
Through mathematical activities, to help pupils acquire basic and fundamental
knowledge and skills regarding numbers, quantities and geometrical figures, to foster their
ability to think and express with good perspectives and logically on matters of everyday life,
to help pupils find pleasure in mathematical activities and appreciate the value of
mathematical approaches, and to foster an attitude to willingly make use of mathematics

in their daily lives as well as in their learning.

-10 -



*--and today

This section presents practical problems designed to spark children’s curiosity and
interest (it is not necessary for all children to learn in exactly the same way).

-)

& e

Mr Pencil Mxral ; : Tsubasa

wr.pencil Were you able to do all the
problems in the Grade 6
Summary? :
wirai Almost. | went back to the ones I
missed and did them again. ‘
Tsubasa | did all of them. | was amazed at -
how much we've learned!
wr.pencil Did you notice the parts at the
bottom that said “The history of
the earth and its people”? "
wirai It was like a timetable of -
pictures that started with J
the birth of space, right?
Tsubasa |t started more than | 00 oku
years ago, and every time we
turned the page, it showed IIO
the years on the pervious page.

Wr.Pencil That's right. At the end it showed ,
the present day 'Humans have
made SO many dlscovenes and
our lives have become very
convenient, but we are also_: =
destroying nature and the planet
is facing a lot of problems.

wvirai What's wrong with the planet"
Tsubasa |s it because we only thought
about convenience?

Mr.Pencil Let’s look at it more closely Then|

|_ think you'll understand what the

problems are, what we can do, -
and how math can help us do it.

Fidiididdagie &

cewmwnunRURRRRRN

- 11 -



84

Mr. Pencil

Tsubasa

Mr. Pencil

Mirai

Mr. Pencil

Tsubasa

Have you heard of global warming?

That's where the earth keeps getting warmer,
causing all kinds of problems.

That's right. We're getting more carbon dioxide
and other things in our atmosphere, so heat is not
being released into space. Scientists are saying
that our planet will just keep getting hotter.

Is it really that much of a problem? | bet African
elephants like the heat.

Look at the data on the right. It shows average
global temperature between | 950 and 2005
along with carbon dioxide emissions converted
into carbon amounts.

The amount of carbon emissions is increasing,
but it doesn’t look like the temperature is
increasing that much. We might be able to
understand it better if we showed this
information on a graph.

Make a line graph showing the temperatures

between | 950 and 2005.

-12 -

Average global temperature and carbon emissions

Year Average temperature | Carbon emissions
(degrees) (oku't)
1950 | 3:85 [6.1
1955 13.90 20.1
1960 1.3.99 25.8
1965 13.89 30.9
1970 14.03 40.0
1975 :3:95 45:2
1980 14.18 52:|
1985 14.06 53.0
1990 14.38 59.9
1995 14.38 62.1
2000 14.33 64.5
2005 [4.63 156

(vital Signs 2007-8)




Average global temperature

| 5(degre[es)

e e e e s

1 | | [ 1 I i I 1 [ —] 1 |
1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 (year)

e Th ............ iR i RS ’ ....... ; s A S
s« ' Thedatagive numbers every Syears, so let’s ] o0 We should make the vertical scale :
w " . e q v :
s make the horizontal scale in 5-year increments. : o go from | 3 degreesto |5 degrees. :

L - T A T NI o R S NN b

Tsubasa |t's hard to see it by just looking at the table, but when you graph it you can see that overall
the temperature keeps going up, even though there are some small decreases.
mirai But it's not increasing that much.
mr.Pencil Did you know that more parts of the world are having droughts, and swamps and lakes are
drying up? These changes are affecting the African elephants too.
Tsubasa Are you saying that lakes in Africa are disappearing just with these small increases in temperature?
mirai That's terrible! The elephants won't be able to live there anymore.
Tsubasa | wonder why the increases in temperature have been higher lately.
Mr.Pencil Why don't you look at the amount of carbon emissions in the table now.
wmirai If we graph these data too, we might learn something.

Show temperature and carbon emissions on the same graph.

Average global temperature and carbon emissions S R R B e .

(degrees) | 5 % I '.'.‘ ~ Putting the temperature

e | scaleon the left vertical axis :

1 70 oku :
- i and carbon emissions on
! 60 oku : theright vertical axis makes
ap i the graph easy to read. :
50 oku s S
s ‘ 0 ,
|4 Baka N~ We can look at the slope :
T ———_—_—_—_—_—_— E— 4 : ofthetwo line graphs

| | | I | | | 1 .
ol m— ¢ and compare them.

I \ I I I I I :
1975 1980 1985 1990 1995 2000 2005 (year) G — ¥

mirai The change in temperature and the change in carbon emissions are similar, so it looks like
they have some kind of relationship.
Tsubasa | wonder if the temperature is increasing because the amount of carbon dioxide emissions
has increased this much over the last 50 years or so.
mirai If this keeps going, we're really going to be in trouble in another 50 years.
Mr.Pencil Scientists have done a lot of research to show that carbon dioxide is one of the things that
causes global temperatures to rise. Now you can see that we have to think very seriously
about reducing carbon dioxide emissions so that temperatures don't rise any further.

What are your thoughts on this lesson?

-13 -




86

Mr. Pencil

Mirai

Mr. Pencil

Tsubasa

Mirai

Mr. Pencil

Tsubasa

Mirai

Now you know a little more about global warming.
Actually, the land is not the only part of the planet
affected by global warming. Ocean creatures are being
affected too.

| doubt the oceans will dry up and turn into desert.

Ha ha ha—no, that's not the problem. Take a look at
these data on ocean surface temperatures.

The temperature is certainly rising, and the water
temperature is going up too.

| guess the creatures in the ocean are being affected by the
increasing water temperatures just like the African

elephants are being affected by the rising air temperatures.

You've heard of clownfish, right? Clownfish live in the
largest coral reef in the world, the Great Barrier Reef.
Scientists say that global warming is causing an area of
coral the size of 60 tatami mats to be destroyed every
second. Look at the next picture.

60 tatami mats every second? I'm still not sure how
much that is.

It does seem like something really terrible though---

- 14 -

Average global temperature and
average ocean surface temperature

Year Te(gwegerrea‘: :)re C:Z(r:wa:esr;':? rfae
(degrees)
1950 1:3.85 17.842
1955 13.90 17.815
1960 13:99 17.966
1965 13.89 17.893
1970 14.03 17.998
1975 13.95 17.868
1980 14,18 18.134
1985 14.06 18.041
1990 14.38 18.208
1995 [4.38 18.193
2000 14.33 [ 8.9
2005 [4.63 18.318

(Japan Meteorological Agency)




Using the idea of per-unit amounts, find a way to express
the following.

s | wonder how many 50 I wonder how many :
3 i o3 : b4 2 :
i m’ of coral are : km?’ of coral are :

-
doad : oo
771 being destroyed “ i being destroyed
i every second:* i everyyear:*
Mr.Pencit You can think about the size of | tatami mat as

&80 mm X | 760 mm.
virai Hmm. One year would be 60 seconds X 60 minutes X
24 hours X 365 days- -
Tsubasa |f you're going to find the number of seconds in a year,
you should round it off instead of calculating
60X 60X 24X 365.
virai | guess so. But the area is getting so large that now |
have no idea how big it is.
il Think about it in terms of the how many times the size of Lake Biwa or Tokyo it is. That will
make it easier to understand.

Express the area destroyed in a year in terms of an area that you are familiar with.

< oo > Maybe it will be easier to understand if | think about
w .
4 : itintermsof the how many times of my city or town.

= The area of coral being destroyed is huge!
‘il There are data that show that land and sea creatures are going extinct at the rate of 0.002
species every second because of global warming.
Um--- 0.002 every second? What does that mean?
2 | don't know if that number is big or small either.

virai | wonder how long it takes for one species to go extinct.

Find the amount of time it takes for one species to go extinct.

I didn't realize that global warming was affecting the ocean that much.

When you find ways to express data in terms of familiar things or by using per second, per year, or
per species amounts, you can see just how serious the problem is.
wvirai | can't believe that an area of coral several times the size of our town was destroyed during the
year we were in grade 6.
Tsubasa We might be surprised at the size of it, but the sea creatures are actually seeing their homes
disappear one after another. That's really scary.

What are your thoughts on this lesson?

87
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Mr. Pencil

Mirai

Tsubasa

Mirai

Mr. Pencil

Mirai

Tsubasa

Mirai

Tsubasa

Now you know that global warming is threatening the homes of living things on land and in
the oceans. Can you think of anything else that might be threatened by rising temperatures?
I wonder---

How about ice? If air and water temperatures go up, the ice at the North Pole and South Pole
might melt.

You're right! Animals like penguins and polar bears live on the ice.

Look at the images on the next page. They were taken by an earth observation satellite and
show the way the ice at the North Pole looks from space. They were both taken in
September, the left one in 2002 and the right one in 2007.

| think the South Pole is made of land, but the North Pole is made of ice, right?

If you look at the two images, you can see that the shape of the ice is completely different.
The changing temperatures are probably affecting it.

We learned in science class that ice turns to water when the temperature goes up, so if
there’s still ice, it must mean that the temperature isn’t changing that much, right?

What if we tried to find the area of the frozen part in the two images? Then we might know
how the North Pole is changing. We just need an approximate area, so we should be able to
calculate it.

@ Find the area of the frozen portion in the images.
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September 24, 2002

September 24, 2007

® P

fa

(Japan Aerospace Exploration Agency)
mirai We should ignore the tiny portions and just measure the approximate shape.

Tsubasa We can't find the area easily like this, so we need to change them into shapes that we
know the area formula for.

) - i We can make a trapezoid
= shape for the 2002 image.

Y

mirai Now we know the area of the ice in the images, but we don’t know the actual area of the ice

Tsubasa We can find the area if we know the scale factor for these images. It's just like when we
learned about reduced figures.

| cm in the images is equal to 600 km. Find the area of the polar ice in September 2002 and
September 2007. Then find the difference between the two.

Tsubasa Now that we've calculated it, we can see that the ice has really decreased.

mirai That's the same as having the land that the polar bears live on disappear. It's terrible.
mr.Pencil Let's compare it to things around us so we can get a better sense of it.

The area of Japan is approximately 38 man knf. About how many times the area of Japan is
the difference in area between the polar ice in September 2002 and September 20077

Tsubasa | had no idea that much ice was disappearing.
mirai | hope the polar bears are going to be OK-*

What are your thoughts on this lesson?

89
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ing sea levels

mr.pencit Now you know that creatures that live on land, in the oceans, and on the ice are starting to
feel the effects of global warming. Naturally, we humans are no exception.
mirai You're right. | did some research on global warming and learned a little bit about how it's
affecting our lives. | wrote a report on what | found.

© Global warming and our lives ©

In this lesson, I learned that living things are in danger because of things like
desertification, rising ocean temperatures, and melting ice at the North Pole. Scientists
think that rising air temperature is one of the things causing these problems. I did some
research on how global warming is affecting the earth.

The first problem is desertification. Desertification happens when things like droughts
end up ruining the land. Approximately one-fourth of the earth’s land area has already

been affected by desertification, and many regions are having serious problems. The
world’s deserts are growing at a speed of 6 man kn every year.

 The second problem is rising ocean temperatures. As the homes of sea creatures are

- destroyed, the number of extinct species increases. Ocean ecology is changing as
habitats change. We also learned in science class that the volume of water increases as
temperature increases. This is a major problem.
The third problem is melting ice. People are worried that the habitats of polar bears are
disappearing. Also, most of the melted ice gets mixed with seawater, affecting the
direction of ocean currents and causing things like unusual weather.

90
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Things like rising ocean temperatures and melting land ice cause sea levels to rise. The

Marshall Islands are a country very close to sea level. If sea levels continue to rise |m
higher than they are today, scientists predict that 80% of the Marshall Islands will be
underwater. Even in Japan, 2339 knt of land will sink underwater if sea levels rise I m.

I learned that if global warming continues, it would threaten the lives of animals in
jungles, oceans, and the North Pole. Not only that, weather changes and shrinking land
area will affect the lives of people as well.

\
| This will affect Japan's plains and beaches.
\
\

mr.pencil You did a great job on your report. | bet if you made better use of math, you could make your
points even more clearly.

Use the values below to make Mirai's explanation clearer.

Area of the earth: approximately 5 oku | 000 man knrf
Ratio of land area to ocean area: 3 : '/
Area of Japan: approximately 37 man 8000kn
. What % of the earth’s area has already been affected by desertification?
. About how many times the area of Japan is the area of the earth affected by desertification?
. Ifsealevels rise by | m, what % of Japan will be covered by water?
. What information do you need to be able to compare the area of Japan and the area of the
Marshall Islands that would be covered by water?

i OO N e

Tsubasa Now | get it. We can't just list values, we need to collect information for a reason and then
arrange the numbers so that they make a clear point.
mirai It's also important to collect information from the things we read and use it to write down
our own conclusions.
Tsubasa  That unusual weather seems pretty scary.
e Pencil There are a lot of unusual weather conditions now, like severe rains and giant typhoons.

Find out about unusual weather conditions.

; [ ? | wonder how many giant © 1wonder how muchrainhastofall "%«
v : : . . W
typhoons there areeachyear- : ! perhourforraintobesevere |

oo

.................................................. i B L L TSRO e 117
mirai It's nice that we can make clear points if we make good use of numerical information.

Tsubasa | thought that global warming didn’t have much to do with us, but the unusual weather it

can cause affects us directly.
mirai | wonder if there's anything we can do so that our lives don't get destroyed in a major storm.

What are your thoughts on this lesson?
9l

-19 -



Life and carbon dioxide

Glo
and
our

Tsubasa

Mirai

Increasing carbon dioxide is supposed to

bal warming doesn't just cause plants
animals to lose their homes. It affects
lives too.

be one of the reasons for global warming,

LPgas 5.1%
Trash 5.2%

Household carbon dioxide emissions
Water 2.2%

-Diesel |.7%

but | wonder why it keeps increasing. City gas Electricity
0,
mr.Pencil Why don't you take a look at the graph on 8.1%
the right?
; - . Gasoline
Tsubasa Hmm. It's a pie chart showing household 28.5% (Greenhouse Gas

carbon dioxide emissions by type of fuel.

Inventory Office)

Amount of carbon dioxide emitted per household in 2006:

Household electricity consumption

Dishwashers Mirai
1.6% :
) q Other Air
Clothes dr|8eors 20.2% |conditioners
2.8% 25.1% Mr. Pencil
Eg; t‘g’raster Refrigerators
3.9% 16.1% Mirai
Electric Lighting
carpets 16.1%
4.3% (AgencyforNatural ~ Tsubasa
Vs 9.9% Resources and Energy)

2
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approximately 5200kg

Electricity is the most at 38.6%.
That's more than % of the total.

That's right, I'm glad you noticed that.
Now look at the graph on the left.

This graph shows what households use
energy on.

We're really using a lot for air
conditioners-



Use the graphs to find the amount of carbon dioxide emitted from air conditioners.
Tsubasa First let’s find the amount of total carbon dioxide emissions that are produced by electricity.

5% ’ The total is 5200 kg, and
; = € ivs38.6%ofthat, so

o

Tsubasa OK, what about the amount of carbon dioxide produced by air conditioners?
mirai We can't figure it out unless we use the two pie charts together.

% o  Well, the relative amount of carbon dioxide emissions for air :
-y conditioners is 25. | % of the total for electricity that we just figured out. :

Tsubasa We're putting out that much carbon dioxide just by using air conditioners?
mirai We found some new information by using the graphs together.
Tsubasa Now | know how important it is to focus on specific numbers and amounts when using more than
one data source together.
Mr.Pencil Now let’s look at the emissions we're producing from things other than air conditioners.

Relate numbers and amounts from both pie charts to discover some new facts.

The thing in the graph that ‘ e , It seems like lights would emit

|

.
L)

wa : |'Mmost familiar withisTV. : 4 © alotof carbon dioxide, but|
i Iwonder how much carbon  : i betwe can reduceitif we're
i dioxide is emitted from TVs? : i careful about turning them off. :

Mr.Pencil Now you know how to use the two data sources together to discover new facts and make people

think.
miraiWe are really producing a lot of carbon dioxide in our daily lives.
Tsubasa Looking at these data made me realize what we can do to reduce our electricity usage.

Mr.Pencil That's great. It's important to figure out what action you can take based on the things you learn.
It's also important to be able to collect and create data so that you can tell other people what
you've learned.

Mmirai We can't see carbon dioxide, but its effect on our lives is definitely increasing. We've really got to
do something.

What are your thoughts on this lesson?

221 -
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Mirai :

Mr. Pencil

Tsubasa

Mr. Pencil

Mirai

Tsubasa
Mirai
Tsubasa

Mr. Pencil

| was really shocked to learn that we keep producing more and more carbon dioxide and
that it's causing global warming.

It is shocking. But if our actions are causing global warming, we should also be able to take
action that helps to stop it as well.

Don't plants absorb carbon dioxide and produce oxygen? | remember doing an
experiment in science class where we put leaves in a bag and measured the relative
amount of oxygen and carbon dioxide.

Did you know that the forests on our planet that absorb carbon dioxide are in trouble?
About 3 wari of the earth’s land area is covered by forests, but | 290 man ha of natural
forests disappear every year. If this continues, there will be no forests left in | 00 years.

So if we don't increase the number of plants by growing lots of trees and protecting our
forests, the amount of carbon dioxide will just keep increasing?

But what can we do about it?

| wonder. Maybe we could plant a memorial tree for our graduation.

I'm not sure that will make much difference:--

A small difference is better than doing nothing.

I think it's a good idea. It seems like a lot of

A work, but | think we

Fill in the missing numbers in the data. Find the @ . canfindthe answer if

v
ey . : we work step by step.
amount of carbon dioxide absorbed per tree. BTy
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|. Find the total leaf area of a tree based on the width of its trunk.

Howtomeasure | * If the tree is at least 3 m tall, measure the circumference of the trunk |.2m off the ground.
atreetrunk | « [f the tree is less than 3 m tall, measure the circumference of the trunk at the base of the tree.

Width of the trunk (cm) Total leaf area according to trunk width
Trunk width ! Total leaf area | Trunk width | Total leaf area
(cm) (nrf) (cm) mt
i Use the table on the right '8 |8 28 égg
to find the total leaf area. 5 . 20 20 550
Total leaf area (n) 20 | 35 100 400
40 90 125 600
50 130 |50 800

2. Find the amount of carbon dioxide absorbed by the tree in | year.

Total leaf area from the Amount of carbon dioxide Amount of carbon dioxide absorbed
table above (nf) " from the table below (kg) | by the tree in | year (kg)
dAm((j)untb of cgrl()jon
Name of tree Type of tree ioxide absorbed per
L nt of leaf area (kg)
Tulip tree, wild cherry tree, hackberry tree | Tall deciduous broad leaf tree 2:3
Camphor, blue oak, glossy privet Tall evergreen broad leaf tree 2.3
Sweet viburnum, Fortunes osmanthus, Shmlss 3.0
Japanese tobera, Rhaphiolepis umbellata '
Unknown 2:6

(Pollution-related Health Damage Compensation and Prevention Association (1995))

wvirai Even one tree can really absorb carbon dioxide. That's great. That makes it important for us
to grow trees.
Mr.Pencil By the way, you may have heard a lot of people use the word “mottainai” lately. We need to
be careful not to be wasteful in our daily lives. If we take the following actions, it will help
us protect our valuable natural resources.

. * Refuse: Don't bring things into the house that will end up as garbage.
 * Reduce: Only buy what you need in the amount you need it.

i * Reuse: Don’t use things once and then throw them away.

| * Recycle: Separate your garbage and recycle whenever possible.

mirai | guess it's OK to refuse packaging or wrapping on things you buy if you don't need it.
Tsubasa And it's important to reuse things. If things break, we should fix them.
mirai  |f we stay on the lookout for mottainai, | bet we can reduce the amount of garbage we
produce and make our lives more earth friendly.

What are your thoughts on this lesson?
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Plans to reduce crig )
clioxdicle amissions

Mr.Pencil Growing and protecting forests is a good way to reduce carbon dioxide.
virai And now | know that finding ways to reduce the amount of carbon dioxide we produce in our

daily lives is important too.

Tsubasa | learned that if we use what we learned in math class, it makes it easy to tell people how the
earth is changing and what will happen in the future if we don't do things differently.
mr.Pencil You learned in your social studies class that people used to live without using electricity or oil,
didn’t you? That means that it is possible.
Mirai But | can’t imagine living without electricity or oil now. It's always there, and we never have to

think about it.

Tsubasa  But all that convenience is producing more and more carbon dioxide.
wirai Maybe we can't stop using it completely, but if we change how we use electricity and oil every
day so that we use less, we should be able to reduce our carbon dioxide emissions, right?
mr.pencil ook at the figure below. It shows what happens when we save electricity on air conditioning.

Saving electricity on air conditioning

©sSet the thermostat at 28 degrees
instead of 27 degrees in summer

©set the thermostat at 20 degrees
instead of 2| degrees in winter

©Reduce the time the air conditioner
is running each day by | hour

96

Electricity savings

Converted into crude oil  Enough oil to fill the

Ifall households Approximately 242 | Tokyo Dome 3.9
'fgr)al‘;ae“aﬁ'f K man drums (200L) times

Carbon dioxide emissions  The amount absorbed by
Approximately 870 man  approximately 6 oku
tons 2220 man cedar trees

(The Home Eco-Guide)
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Tsubasa Just these steps can reduce the amount of carbon dioxide by an incredible amount.
Mr.Pencil [t may not seem like a lot to cut back for one person, but this is the kind of impact we can
make if everyone does the same thing.
mirai |s there anything else we can do to cut back?
Mr.Pencil There are lots of ways that you can save energy at home.

Reduction in carbon

Ways to save energy (one year) dioxide (kg)

Turn the air conditioning up | degree and the heater down | degree 38
Unplug electronics that you will not be using for a while V 60
Reduce showering time by | minute per day 69
Use bathwater to do laundry 7 7
Don't put hotpots or rice cookers on the “keep warm” setting 34
Spend more time together in the same room and reduce the use of air 038
conditioning units and lights by 2 wari
Use reusable shopping bags and choose vegetables without foam 58
trays or plastic wrap

| Reduce TV watching time by | hour per day | 4

(Japan Center for Climate Change Actions)

mirai We can reduce a lot of carbon dioxide just in the shower. I'm going to start trying these
things.
Tsubasa Having the family in the same room together really makes a difference.
mirai That's because you only need to use one light, one air conditioning unit, and one TV.

Look at the table above and decide how you are going to save energy. Then, estimate how
much you will reduce carbon dioxide if you keep it up for | year.

‘ e , We can reduce carbon e I'm going to turn the heat down | degree. And

v : :

4 : dioxide by Tkgif we use : x : thenin summer I'll turnitup | degree.I'malso  :

Mirai i the bathtub water in the Tsubasa 1 going to try to watch an hour less of TV each day.
i washing machine. i If Ido that, it will be 33+ | 4=47kg. :

mirai | think I'm going to make a plan to reduce carbon dioxide by 100kgin | year.
Tsubasa |'m going to try to reduce carbon dioxide by the same amount that our memorial
graduation tree will absorb in | year.
Mr.Pencil If you come up with a number to estimate the amount of your reduction, you'll be building
your awareness of the environment.
mirai | realize that a life without electricity or oil would be good for the environment, but | don't
want to give up modern conveniences.
Tsubasa But it looks like we can do a lot to stop global warming without going that far.
mirai And if we start looking at different ways to live, there might be even more ways to reduce
carbon dioxide.
mr.Pencil Talk with your families and see what you can do. It's OK to start small.

What are your thoughts on this lesson?
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Mr. Pencil

Tsubasa

Mirai

Mr. Pencil

Mirai

Mr. Pencil

Ways to live in harmony with nature

Now you know that taking small steps every day is important if we want to reduce carbon
dioxide emissions.

Yes. | also saw how math could be really helpful when we're figuring out exactly what we want to do.
All of these inventions have made our lives really convenient, but they're also one of the
causes of global warming. I'm not sure how to feel about them now.

It's true that convenient appliances and machines can make global warming worse, but
there are also a lot of new technologies that are being created and used to help stop global
warming too. Look at the picture above.

Those are huge windmills.

These are called wind turbines. They use wind power instead of oil to generate electricity.
There are 28 of them. When the blades on these turbines spin, they make a circle with a
diameter of 50.5m. Look at the data source below.

{About these wind turbines)
The amount of electricity that these 28 wind turbines send to the substation in | year
is equal to the amount that approximately | man typical households use in | year.
+ If we convert that electricity into the amount of oil needed for a thermal substation,
it corresponds to approximately | 2000 kL.
« If we convert it into carbon dioxide savings, it corresponds to a reduction of
approximately 35000 t.
« If we convert it into the number of cedar trees needed to absorb that amount of
carbon dioxide, it corresponds to approximately 240 man trees.
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Compare these values to other things you learned in the Math and Our Planet section.

Sor Earlier, | decided to reduce %+ Theinformation is really clear
4 : - ‘ :
{ carbon dioxide by 100kgin | : whenyou express thingsin
oo 4 : - 9 :
Wil i year. But one windmill can reduce : fsubasa : - ots of different ways like this
more than | man times that. data source does.

mr.Pencil These windmills have been built all over Japan.
Tsubasa  But I've never actually seen a wind turbine.
mirai Me either. If they're that powerful, we should keep building more of them.
mr.Pencil There are a lot of reasons why we don't. Look below.

'+ Wind turbines don't function when there’s no wind, so they can't be built just anywhere.
'+ Inorder to get a steady supply of power, you need a lot of windmills and a huge area to

‘ build them in.

‘ * They can also be noisy and cause problems for wild birds.

Tsubasa | can see how they might make noise with those huge blades spinning, but what do they
have to do with birds?
mirai Don't you think wild birds might get stuck in the windmills?
Tsubasa | guess making wind power can be pretty difficult.

mr.Pencil You're right, but wind power also has a lot of benefits. First of all, we'll never run out of wind,
and we don't have to destroy a large area of the natural environment like we do with dams.
The best part is that they produce almost no substances that pollute the atmosphere.

Tsubasa |t would be nice if we could find away to solve the problems they have.
mirai - Aren’t there any other ways of generating power that help fight global warming besides wind?
mr.pencil We have things called solar cells that covert the sun’s energy directly into electricity. Solar
cells are very promising for our future, and they don't produce any carbon dioxide either
when they generate electricity.
Tsubasa |'ve seen solar panels on one of the houses by the park.
mirai Solar panels are those things that people put on their roofs, right?

Mr.Pencil The sun puts out a tremendous amount of )
energy. There's a | 30 man kn desert in the
middle of Asia called the Gobi Desert, and if we
covered the entire thing with solar cells, we

mirai Wow, solar power is amazing!
Tsubasa We should start getting solar power from the
Gobi Desert right away!
mr.Pencil Why don't you two go find out more about solar
power on your own? Look at the values you find and think about its benefits and problems.

What are your thoughts on this lesson?
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2nd grade A

1. How to use your textbook

2nd grade A (after 3 grade, ‘Study steps’)

2nd grade A

2. How to use your textbook

3. Talk with each other
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To the teacher/parent: This math textbook is designed to help children acquire the knowledge and skills needed for
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How to learn using textbook (Study steps) and, how and why to talk with

presents logical concepts and promotes new understanding to develop children’s ability and eagerness to evaluate, solve, and create on their own.

The “look into math”, “putting your knowledge to work”, “more applications”, and “extra practice” sections include problems that spark children’s
curiosity and interest, helping them practice and put their math knowledge to use. (It is not necessary for all children to leam in exactly the same way.)

The “look into math”, “putting your knowledge to work’, “more applications’, and “extra practice” sections include problems that make use of children’s
curiosity and interest, helping them practice and put their math knowledge to use. (It is not necessary for all children to learn in exactly the same way.)



2nd grade A

How to use your textbook

BN How o use yourtextbooks
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2nd grade A (after 3rd grade, ‘Study steps’)

2. How to use your textbook

"W Ho\w, to'use your,textbook

Let’s talk about it!

What kind of problem isit? ~  @iver tan ) OShare your des eely Obxplain things ceay
3 important. : ©Did anyone have the same idea? A different idea?
., _-__..:»_E B ©Always have a goal M ©Ask questions and add information. ©OUse any good ideas that you hear.
@n_w:? and summarize what you learned and what you are goin to solve. ©Summarize what you talked about.

008000600000 0000000000T030CI000000CPUNCGO0RdEN00N00NNN0LER000090500D0RED0000RR00,

TE———

D There are & parked cars. 3 more cars w — Imoved Bl like - &
. “ this.
: come. EOS many cars are there in m__v : Mwwio E | What's the same?
4 7 il | What's different?
: YY Y D | Listen carefully
. e (X X X X J ! | and compare.
| Thenumberofcars | s " e ~ . : -~ e e o
: | increased, soweadd. | A 4 Iy taves g, : T Met b :
: . SU—— ey you'll always know : S008 E———————— ~ Al ¢
. | where you're . Imoved2 © . I'have a question. 'S q
— : to make | 0. " Why did you —I— ;
: ) ) : : - move2 © 7 : :
Goal: Think about and explain how : 2 X :
— : \ 3 - uﬂiﬁ 2 :
to calculate the math sentence. O~ e U SRR B, J :
: JE g = A ! - :
Think on your own!
@©Think about what you learned. : n—dmﬁ—ﬂ x0<mm$\
«
: Ouse @ m:n_ 0 help you. e @Check what you learned. |mportant! @When you're finished, review:
Importantt = ©OClearly mxu_m_z your thinking. = -What you learned
-What you liked
..................................... ST v - Good ideas from your
! Howmanymore @ | Use I , \ 2 : (B 9+4 classmates
H : -What you want to try more of
i dowe needto )4 ry o
i and @& tohelp @&@ww @ﬁww
you think! @ @ @ &
Now I know that ] Can
S solve any math
.G. d Use what you learned | OI — \o d
3b solving other 'S sentence by making 10.

| problems too!

@@
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2nd grade A

3. Talk with each other

Putting your knowledge to work

Talk with each other

w
-
®
We made a shape using @ . .
How many @ are there? ‘ .
Think of a math sentence you could . . .
use to get the answer.
L]
i We can group them into
There are 10 © . The math vertical lines of |, 2, 3, and .
, sentenceis | +2+3+4. 4 ® S0 the math sentence
7 is | +2+3+4.
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[\ Now that | see the
Make a picture and tell picture, it's easy to see
| mewhy. why the math sentence
IS is | +2+3+4.
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Talk with each other about the math sentence you

made and why.
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OsShare your ideas freely.

OExplain things clearly.

©Did anyone have the same idea? A different idea?
©Ask questions and add information.

OThink of some good ideas.

©Summarize what you talked about.

| thought of the same math

sentence, but | grouped

them differently.] grouped Tt was interesting that we could group them \
them into horizontal lines = : §
of |,2, 3, and 4 blocks. differently and still get the same math sentence.

So the math sentence is T want to see if ] Can think Of other ways too.

[ +2+3+4. . S S T

s o Keep learning togetherand | p
\ 4 having fun!
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