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How good is the washing machine as an invention?
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How do we know when an invention is successful?
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How can we produce our own infographic?
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What is good data?
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How good is this data?
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What are correlation and causation?
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How can we find out more about an invention?
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How can we present our findings about the invention?
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How might this idea work?
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Why are some inventions not always welcomed by everyone?
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LNUNN PMI i 25 Tuasatin e

COEEES - AgszyseTedalsrhnduazuinngsy 5 atin
UBIATUAG 1. suifimtlannny 2. wasulluades 3. Wadnwlaaiugnas 4. ndeensasile 5. tnsu
= " ¥ - 0o o Y Ny o
© AZRTLNELATRNNALNWAIN PMI w1 54 vise Aseduiuszydandelds (Pros and
Cons) i1 53 aunsagA1asLnaliaingieng (Teacher Toolkit)

\ o gal = a e
NUILNITLILUIN 1: @Qﬂi:ﬁ@‘ﬂﬂﬁ@@ﬁi?



Aianisaaudmiuag

Aangsud 15 (7D)

L g FeuanunsninaunundaniasnlalgRiRedle

A 2 nFsusneuiihfinesauedlunguldmieda

anededis 3. i FougunsnBeufeuderdedafefiasmdeagfiivanguatuayy
el FasinsilszauaandriSaiiele

60 19 (1 FaTua)

NINHEUAN neelunsuiiloymi (Problem Solving)

19 STEM WneraunIsAnat19laansuy1ns (Critical Thinking)
o ¥ 1 A .
nmeAuANTINEe (Collaboration)
WnerdUN1de4a1s (Communication)

wiennaBeuii 1: falsshngheerls



ARansaeudmiuag

NANgsuN 16

Iy

a =KX v tQI a
Fananssu R lAAsRe N AaaLANL e g

a9

Why are inventions tested?
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How are inventions tested?
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How should Undark have been tested before it was sold ot the public?
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What is the process of preparing an invention for market?
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How do inventors develop prototypes?
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Why is market research essential?
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How can we carry out market reedarch for an invention?
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How can you solve the problem?
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How can we solve more complex problems?
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How does frustration lead to invention?
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How does combining ideas lead to invention?
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How can we summarise what we have learned about inventions?
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dananssy  nazaglisnismenldldlunisGeuiesngls

How can we summarise how we have learned?

o 1 I o ac ¢ﬂl v al % 1 = 91:3
MN5IN iniFauLAazngununIunagnsuazisnisiauliFauinaanuisanisizauii
Nanssy FIIREN9LTN WHUEIANAR’ (Mind map) LAz ‘Nsfantasanla’ (collaboration)
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URIUNEY - lueuiEes ‘agUnagmilunisiFaud’ (Summary of learning strategies used)
i 49 luayniinGeu
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UBDIATUAG
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Fananssy  nazlsuidwineznnsGaufueasetingls

How we can evaluate our skills?

NNSIN ‘fIﬂG‘ﬂuLLﬁiamuwumudqﬁﬂmmmmuﬁwuﬁﬂLﬁm‘lmmmmumﬂma‘ﬁ‘ﬂuiﬁ

f_AnNgsu . ﬁnﬁauﬁuﬁn%gammmﬁ% ‘ANNANIMENNSTine (Skills progress)
Inald ‘dynyraulnasias (Traffic lighting)

- dnFauetunednazFutlpineraesauiesetislsluananlaaniaden

‘Aandunausiald’ (Next steps)
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Tuvu: duds:AudinartignAnAuvulijoln
(Inventors and their inventions)
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wnlsehus

9
anata Tawan 0ls
Bird Laszlo Jozsef
1a3a Tealas]
Erik Rotheim
1599 T dd
Sony

wWast auduitas
Percy Spencer

a a a & g
ARAA DIULALA LLALTEIT
Willis Haviland Carrier

oA 1o Nanildu
L. A. Thompson
UsEnaiila
Apple

a8viu gaud
John Hopps

UTEnanld
Philips Electronics
NN ayne lail
Masaru Ibuka - Sony
Ann1unAY
Fraunhofer-Gesellshaft
vsEmualitla
Apple
vsEuailitla
Apple

a aa
LEILT A
Henry Seely

_Ng 18U LanALAY
James Henry Atkinson
UFENLNNTA

Merck

g aLAN
Guy Tinkham

Alszhing
nnignaudls
Biro

azaagany (alstngeilag)
aerosol

NNFANUILAITNAN
memory stick

wnaululasian
microwave oven

GEaNITRRaald
air conditioning

s llwnzRaann
rollercoaster

ADNNILADTLLNADLND T
Mac

dl % % o
Lﬂ‘;"ﬂﬂﬂ?:lﬂuﬂ’]?muﬂﬂﬂﬂﬂ@
cardiac pacemaker

dl I
LAFRILANL
cassette tape

LATALALIDAALLN1L
Walkman

LATEUAUNAILLILNNAN
MP3

lawan
iPod

Talnu

iPhone

L1130 LT
electric iron

AUANYLY
mousetrap

gNRaaLlAsaNTINNLANNAN
=l s = al
nIagLandmG (81a) MDMA - ecstasy
v
DIANIUILLLN
ice cube tray

(=

A.A.

\ o gal = a e
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(Inventors and their inventions)
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electric iron
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v
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ice cube tray

1938

1927

1998

1947

1906

1884

1984

1950

1963

1979

1987

2001

2007

1882

1897

1913

1933
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Aan93N7 7 Beats by Dr Dre

VoyaniwnsaWnna:zdnn: 1I5099uno=voulden

(Beat infographic by Dr. Dre)

beats by dr.dre

il

BEATS ELECTRONICS IS AN AMERICAN
PRODUCER OF AUDIO PRODUCTS
FOUNDED BY RAPPER AND HIP-HOP
PRODUCER ANDRE “DR. DRE” YOUNG AND
INTERSCOPE-GEFFEN-A&M RECORDS
CHAIRMAN JIMMY LOVINE.
beals' POPULARITY WAS PRIMARILY
INFLUENCED BY ITS MARKETING
PRACTICES, CENTERED AROUND
PRODUCT PLACEMENT AND BRANDING
DEALS WITH CELECRITIES.

ON MAY 28, 2014, APPLE ANNOUNCED
THAT IT WOULD ACQUIRE beats FOR
$3 BILLION IN A CASH AND STOCK DEAL.

Dr. Dre and Beats ‘
co-founder Jimmy
lovine, who has a
net worth of $950
million, will be joining

A~

22
%5

The Apple deal
would increase
Dre’s net worth to
approximately $800
million, making him

the richest rap star,
according to Forbes.

Apple in executive
roles.

S1BILLION A YEAR
59%

beats °
THE INTRODUCTION OF
BOSE~

Key Vendors : VARIOUS TECHNOLOGIES

SUCH AS NOISE

CANCELLATION, SRS WOW
BEATS EFFECT, AND EXTRA BASS HAS

RESULTED IN A HUGE |20 senwmeisen
BOSE DEMAND FOR ADVANCED GESENNMArTER
SENNHEISER  HEADPHONES WORLDWIDE

(NEOEIE L TEEDS  Skullcandy ()
SKULLCANDY HEADPHONES MARKET IS THE

INCREASE IN PARTNERSHIPS
SONY wirtivosie pione . SO INY

MANUFACTIRERS.

Sources

http://www.slate.com/articles/technology/technology/2013/09/
beats_by_dre_market_share_how_the_headphones_company_conquered_the_market.html
http://www.socialbakers.com/facebook-pages/78986534109-beats-by-dre
http://www.biography.com/people/dr-dre-507628#personal-life
http://business.time.com/2014/01/16/beats-music-streaming-service-partners-with-att/
http://www.statista.com/chart/2227/preferred-headphone-brands-among-us-teens/
http://finance.yahoo.com/news/research-markets-global-av-headphones-141700571.html
http://www.adweek.com/news/advertising-branding/beats-music-uses-sound-headphone-marketing-
strategies-156896
http://theconversation.com/5-reasons-why-apple-has-bought-headphone-company-beats-by-dr-dre-26542
http://en.wikipedia.org/wiki/Beats_Electronics
https://www.npd.com/wps/portal/npd/us/news/press-releases/premium-us-headphone-market-
surpasses-%241-billion-in-2013-according-to-npd/

U.S. TEENS LOVE Deals HEADPHONES

THIS CHART RANKS THE PREFERRED HEADPHONE BRANDS BY
AMERICAN TEENS. (% PLANNING TO PURCHASE NEXT)

® Spring 201‘3 W Spring 2014

) | |
“504’ 260%
140%
30%
20%
0.4%)
10% =
42%

L) l -—n_

Beats by Apple Skullcandy Sony Bose NVC All others

Dr.Dre

@ .’ soNy _BOSE" Jvc m

beals by dr.dre and SOCIAL MEDIA

LET'S NOT FORGET THE POWER SOCIAL MEDIA HAD IN CEMENTING
BEATS INTO THE PUBLIC SPACE.

beals by dr.ore
FANS GROWTH ON FACEBOOK

beals by dr.dre
ON YOUTUBE

THE FIVE-MINUTE FILM
FEATURING FOOTBALLERS

I MEYMAR, SUAREZ, GERMANY'S

BY DAY MARIO GOETZE,
NETHERLANDS' ROBIN VAN

7 BY WEEK PERSIE, MEXICO'S JAVIER

“CHICHARITO" HERNANDEZ
AND OTHER PLAYERS WEARING
beats HEADPHONES HAS BEEN
VIEWED MORE THAN

23,454,000

“HEAR WHAT YOU WANT™
- {e)ealts by adr.dre

Designed by:

TECHINFC PHICS.COM

“INFOGRAPHIC DESIGN & DATA
VISUALIZATION, EXPLAINED.”
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Tuno1u§: 1504 ‘AruduUAveasvoyanA’
(Qualities of a good data)

ANANHUTUDITAYA “NB”

ANENARY (Validity)
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dl o % A A 1 o 1 dl v o 1 a
- wandnldazfadnianuidugnA LA lndirsesiuaAnluaauads
[=f 1 ndl =K v 1 1 nﬂla/ Y o 1 a
< fluAuananapnnndiAeeszudnaA NIl AU A3

ANLNE9RSY (Precision)
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nanssun 9 lwvrurg1dovawugontioy
(Leading hair dye)

Is this good data? Why?

dayatifludayansviald? inlu?

H I T ]

% a [~ %
76% mngmya 162 AU LKKUME ‘

mmsnﬂn’ﬂﬂnumﬂﬁmnﬁa 100%

76% of 162 women agree. Up to 100% grey coverage.
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nuuinAn: 1ISeY ‘nasAugsInuvUIR’
(Binge Drinking)
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TuAmou: 1Sev ‘n1sANgsnuUVUIR’
(Binge Drinking)

Amauaan 1
Tun1smanuaunsnssiianguuefiaananens 17
(800,000 /1,000 ) x 35 = 28,000 ﬂa
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PMI diagram

LHLNIN PMI

P A1uU9N M AIUAL | RaNUFula
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(Pros and Cons)
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am (Pros) aanas (Cons)
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PMI diagram

LWNWNIW PMI

P A1uU9N M AIUAL | RaNUFula
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nuuilnin: 1I509 ‘Wsnanndaswusnsswy’
(Genetically modified crops)
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TuArmou: 1ISou ‘WsnAnNUaswusnssy’
(Genetically modified crops)
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ANUIUUBILHAS FUANTN IR ADH 1ol
szinnaasenindndananld L'

AABLUBIAIDNTAN 2
paula 4. e linsauaguanIazuIndananuanaduiunisEulnaasinalng

\ o gal = a e
m NUILNITLILUIN 1: ﬂ\iﬂi:ﬁﬁﬂgﬁ‘ﬂﬂziﬁ‘



The Literary Digest for November 13, 1920 65

RadiumLuminous
Material

“l want that on mine”

When you wake up at night and look at a clock that glows with
Unpark on the dial you needn’t fumble for the matches or turn on the
light to see it.  It's the same when you want a flashlight in the dark,
and that's when you do want it. If it has little glowing Uxbarx
markings you sce it casily.

Uxbpark makes a watch or a compass as useful in the dark as it is
in the light,

On gasoline gauges it explains its own service of safety.  On electric

UINDABK 35-used on muitnerons z\(\):‘t\cgu?::zzoxlsh 12311;;1122 Sp:ix:)danrs, locks, door-knobs, it is a great
. . CNIe - < Lo Vo

articles, of which the follow- 8

ing are the most important UNDARK doesn’t get dark in the dark

Watches Safe Combinarlons You can get a hundred percent more usefulness from things illuminated wich

Clocks Gasoline Gauges UNDARK.

Flashlights f““d“"‘““‘ It contains real radium and will glow for years.

[:“"’C"""‘ P"“"_“‘_"“ Steam and Pressure Gauges We are miners and refiners of radium-bearing ore, the pioneer manufacturers of

l_““'"B‘f“:" Switches f:}';"’ll:" 3";;“" holec radium luminous material in this country and the largest in the world.

gi" S‘g:ﬁ E% Fi¢ °‘;i one ‘;\‘" s Qur service of instruction and inspection encourages the application of UNDARK
COr S ¢ LXunguaisners » (e re 1 3 v

Tl House Numbers  Mirie Sgns by manufacturers in their own plants.

Ship's Compasses Women's Felt Slippers

. < If you are intevested in seeing how UNDARK can be applied, we will send
-l 3 = ) Cd ¢ STl sen
Sportsmen’s Compasses Theatre Seat Numbers e TevOLTT s 3 b ; D i f ’ 3 .
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(Prototypes)

Aanssud 21 gaidelszAndimusunuuetngls

AL (Prototypes)

UL ﬁ@Lmuﬁmmmmﬁamﬁwjﬁsffﬂ,%mmia
Ufdniusaneld sunuuazdae e ldfumnumnLiu
mmﬁ%ﬁﬂﬁﬂﬂﬁuﬂgwmﬂﬂﬂLmﬂﬁmuginﬁﬁu
Tneildwdnisiinazairedusun ey
FULLLWEN (crude prototype) ﬂmmmmmwmmﬂ
Iamagniie mmmmiwuﬁmmmmﬂiwmmuu
muuuuﬂ‘ﬁmlﬂm (working prototype) ABLLILAIARY
mlumgﬂmmhm@mummamummmﬂivmmuu
gausulLLgANg (final prototype) Aouuudraedia
gﬂi’ﬁqﬁﬂwmm@:m@ﬁmﬁﬁﬁmﬁ@uﬁumamﬁmﬁ@%
fuantuanlsen

AL LU
N94519A UL ULV LA AN I DN 1A RgL s Fitsg

49

1
ala

FRndulE ATy
1. 1 U8UANUT9EN 89N AL TR

49

Wldvinesls

o

[§ENIIAN

o

2. [ @ensnanisasfilsznauiidn
Eqﬂi:awjﬁu

3. fmmgﬂLﬁlfameﬂﬁLﬁudﬁﬁqm:“mﬁu
aneouresnels

4. @I AR AN AL T8RN

131919

(ﬁ'umuﬁ’fuv;uﬁ‘i'ﬁ)

srunuumenulasilusedldenuld dngusvacs
vasfuuunnenufifeaitedas 1 fanuAnifeaty
Eqﬂi:awjﬁuq 1¥esiadntsunazuadiviniiay
neruedels ldlAidunnsudedudinuanuaneas
dneanuiguinasailifluls dnnluiaiunsna¥s
sunLuwLLveuls WHananineanunlilneaziaan
ﬁmmvhﬁ@”ﬁﬂéﬁmu TneflAnLssenenfan iy

6

mﬂi”mmuu‘imﬂ@ ARG "Lumuumﬁmﬂ@”mm

49
Tuflegaiauazdeugiionsldeanuniteadunedn
fldazainnsnldeuiuliedisls ldglnmdszney

dudlulale

\ o gal = a e
m NUILNITLTEIUIN 1. @Jﬂ?z@ﬂﬁ@@@gﬁi?

AunuunlFanuls
Funuugiailanunsninauldass AL RHRED
wyugnia DudNdy ﬁ?"ﬂﬁﬂ?ﬁlx‘lﬁi’]ﬂ Ausiuld fiuiuy
Fldeul#laidnfugewinnuldaatioudusn
NAASUTATMNRE uaipIazaNNaTUTRLE
U9eNamTlnuNARADT3 FunLTabasdael
mmiaﬂ@uﬂmmi@@ﬂLmumﬂiymw'ﬂm LAY
mmmmﬂmuuﬂfa ummummm‘hmmmmumu
Tunnsinnsdnmaiitensiageunnuiflulllgénu
n3mane Fuuunildesuldfmideusuduuuuveny
Asafidnlaifewinaanunldaesny

AULLLAANE

muu,uummmwi@muuuummummm e
memmmmmm@mmmmvm@@ﬂmmm
muuuuumﬂmmmLLmnmwm@m@mqmmmwm
VEaNsYLAUNSAUANANY wsazilglsednenizuay
MnulAnieuiunaniugiasmnlsznig azianme
fisanadasiunLLn ezt FuEnsaGuAn a3
TudFnnasunn manananlunisad1esuluugaving
ﬁ'ﬂLﬁ@IﬁLLﬂ%dﬁmﬁﬂizﬂﬂumﬂzﬁqumﬂm’]iﬂm@ﬁ‘ﬁlﬁu
TEnuianeunsld waztitesmuaiesasiiafazld
Tuntsnanaselulsssu

anuLlayann: Invention City: http://www.inventioncity.com/
prototypes#Prototyping %200verview



Aanssud 21 fafdelszAndimunsunuuetngls

ADHN
1. AuUBLUNS 3 Uszinniiazlsiing?

2. IngUszasAraImsas ‘Fukuuveny” Aaazls?

3. ANUANANNTEUIN “Bunuunldanuls” fu ‘suuuugaiing” Aaasls?

4. wininFawilugaseRelszing Andmauluudaaiangalumsinsanuinasu

a3

WaRNUMSHAR? Inszasls?

wirenaBeuii 1: falsshnghserls



Aanssud 21 gaidelszAndimusunuuetngls

TuR1mou: 1509 “Aunuu”
(Prototypes)
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(Developing a questionnaire)
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Tuno1u§: 1504 ‘Urynanaonlw’

(Light bulb problem)
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(How to solve problems)
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Tunou$: 1503 ‘AWliweleenUs:n1edds:Auy’

(Frustration sparks invention)
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Tunowu§: 150 ‘rsasioud Tndu’
(Sir James Dyson)
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(Summary of learning strategies used)
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(3D printing) 1HuRslszRws

3D printing EN
NALNealA

The night | invented 3D printing —
https://www.youtube.com/
watch?v=1v8QuAgZL70
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The night | invented 3D printing
AUNUNAULTEABFIATRINNNANIA

3D printing is changing the way we make things,
some people believe revolutionizing them
nafiaa AN Aan s A adlunisuan
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I’'m here at a Trade Fair in Frankfurt to meet the man
who invented it
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The first invention was called stereolithography, and
it's the first 3D printing technology. It established the
basis for all 3D printing as we know today.
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At seventy-four, “Chuck Hull” is still working hard as
an engineer, quiet and unassuming. He’s the almost
anonymous star of 3D printing.
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There must be a few moments where you are going
to meet fellow engineers, and you've had to own up
“I'm the guy who invented 3D print (Iaugh)”
mummmﬂmmmumvm mmiﬂmﬂm@mmm
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ANNNR"

He made this breakthrough in 1983, working in his
spare time.

wnszaumngsalutl 1983 Aaensnneu
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This is the world’s first ever 3D-printed object,

a small vessel or cup intended as an eye Wash
mmmmumum Qmm‘ﬂmmmﬂLm@\mmummwﬂ
2941aN tELANT “luugﬂmw,wmﬂumﬂmqm

Who is the first person you showed?
Tnsraaunsnianlfladliin

Er, my wife (laugh). | got the good part and called
her up, got her out of her pajamas, told her to come
down to the lab and see this.
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What did she say? She said, this had better

be good.

nesenvesnnaAngnagngls iseuen “valiiunase)
as”

Hull began with a 3D model on the computer and
then printed it. Basically a special laser outline the
design, turning liquid plastic into a solid, the 3D
object emerged gradually layer by layer.
fFaBuANLULAaesEuTR l uAeNnlnesiAz
Wuridueenun TneAsiae) amesTHANAYAzINg
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This is a stereolithography machine, and it's based
on kind of the same technology, same principles, as
the original stereolithography machine 30 years ago.
mﬂummmuwﬂ%uu GNSJW‘LW’MVIN’W’]HLVI ﬂTuImJ
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So what’s exactly happening inside?
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The laser beam projecting out from the top - that you
can see it is just dancing around there - and every
place that it touches is converting the liquid into

a solid.
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Is that how it was in the beginning back in 19837
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It didn't dance as fast, as you see (laugh)
1 o/ My v (=3 ‘dl < dq/
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Here at the trade fair in Frankfurt, there were
multiple printers on display and just as many
applications; medical implants, musical instruments,
the blades of an airplane engine, all 3D-printed.
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Well, it's really blossomed just in the last few years.
There’s lots of things that contributed to that,
certainly the maker movement of low-cost machines
and hobbyists interested in inventing and building
using 3D printing.
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The 3D printing market will be worth, Hull predicts,
a whopping four and a half billion dollars by 2018.
Hull's company, the market leader “3D systems”,
has tripled turnover in the last four years alone
mmmm?ﬁuﬁmuﬁﬁ%ﬁsﬂ@mLﬁm Tnefdananisnl
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The latest bit of kit can scan a 3D image of

pretty much anything, or anyone - even a CNN
correspondent. Just stand still, they said, and

we will scan you for a sculpture.
ginsniangnaunsnaununnanla linaunnang
viseynAw wifusiingna 3 18w i fidui “Fufle 3
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Walking around with Chuck was like hanging out
with a proud dad.
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This fair, this booming industry, just wouldn’t exist
but for his original ingenuity.
a v A X |
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So you made your discovery 30 years ago, how
have you felt the longest 30 years?
AmiunisAunuaesnnsly 30 TRt N Anudaniduls
AuatiuIuunDe 30 T
You know | think maybe a way to describe itis: I'm
old enough | should have retired long ago, but it's
so interesting that | don't.
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So, here’s the moment | haven’t exactly been
waiting for.
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Oh, oh god! Look at that! Honey | shrunk the
correspondent
Tanszidn! giud! nunanailugaatnnanudo
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The magic washing machine -
https://www.youtube.com/
watch?v=BZoKfap4g4w
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The magic washing machine
LASRITNENILAL

| was only four years old when | saw my mother
loaded a washing machine for the very first time in
her life. That was a great day for my mother.
mumuuummwm 4 9191 m@ummuummmﬂmgl@ﬁﬁ
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My mother and father had been saving money for
years to be able to buy that machine, and the first
day it was going to be used, even grandma was
invited to see the machine.
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And the grandma was even more excited.
Throughout her life, she had been heating water
with firewood, and she had hand-washed laundry
for seven children. And now, she was going to

watch electricity do that work.
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My mother carefully opened the door, and she
loaded the laundry into the machine - like this.

And then, when she closed the door, Grandma said,
“No, no, no, no. Let me, let me push the button.”
uaigesnsdaneseuazldidesininll luedesdoe
AYNNTZUATEIN W@Lmﬂmm:@mf}m eifyadn

“lad Tad 18 1o aeduiiluauna)uue”

And Grandma pushed the button, and she said,
“Oh, fantastic! | want to see this! Give me a chair!
Give me a chair! | want to see it” And she sat down
in front of the machine, and she watched the entire
washing program.
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She was mesmerized. To my grandmother,

the washing machine was a miracle.
sewfleulaugznean dusudeiesinifumiiou
Unguised

Today, in Sweden and other rich countries, people
are using so many, so many dn‘ferent machmes
GLLL‘]J‘EJ‘VL‘VIﬂ@QLmuLL@wﬂﬁ‘vmﬂ’ﬂuj memuu
@mumﬂﬁmmﬂﬂﬂﬁmm FIg[gENghd

Look! The homes are full of machines - | can’t even
name them all. And they also, when they want to
travel, they use flying machines that can take them
to remote destinations.
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And yet, in the world, there are so many people who
still heat the water on fire, and they cook their food
on fire. Sometimes they don’t even have enough
food, and they live below the poverty line.
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There are two billion fellow human beings who live
on less than two dollars a day.
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And the richest people over there, there are one
billion people, and they live above what | call the
“air line,” because they spend more than $80 a day
on their consumption.
s =< o v A
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But this is just one, two, three billion people, and
obviously there are seven billion people in the world,
so there must be one, two, three, four billion people
more who live in between the poverty and the air
line.
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They have electricity But the question is, how many
have washing machines?
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I've done the scrutiny on market data, and I've found
that indeed the washing machine has penetrated
below the air line, and today there’s an additional
one billion people out there who live above the
“wash line.”
unldnanaLdayanisnann waznudn 4397 LAY
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They consume more than $40 per day. So two billion
have access to washing machines. And the
remaining five billion, how do they wash? Or to be
more precise, how do most of the women in the
world vvash7
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Because it remains hard work for women to
wash. They wash like this: by hand. It's a hard,
time-consuming labour, which they have to do for
hours every week.
nisdnédsasduanunindiniugus wanweadni
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And sometimes, they also have to bring water from
far away to do the laundry at home, or they have to
bring the laundry away to a stream far off. And they
want the Washmg machine.
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They don’t want to spend such a large part of

their life doing this hard work with so relatively low
productivity. And there’s nothing different in their
wish than it was for my grandma.
wanisaldfasnsldinandanlunjaesdiinlunimineu
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Look here, two generations ago in Sweden, picking
water from the stream, heating with firewood and
washing like that. They want the washing machine in
exactly the same way.
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But when | lecture to environmentally-concerned

students, they tell me, “No, everybody in the world

cannot have cars and washing machines.”
wellianNussene liuTn Fauinseuininaa iy
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How can we tell this woman that she ain’t going to
have a washing machine?
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And then | ask my students, I've asked them, over
the last two years I've asked, “How many of you
don't use a car?” And some of them proudly raise
their hand and say, “l don’t use a car.”
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And then | put the really tough question: “How many
of you hand-wash your jeans and your bed sheets?”
And no one raised their hand. Even the hardcore in
the green movement use washing machines.
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So how come something that everyone uses and
they think others will not stop it? What is special
with this?
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| had to do an analysis about the energy used in the
world. Here we are. Look here, you see the seven
billion people up there: the air people, the wash
people, the bulb people and the fire people.
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One unit like this, it is an energy unit of fossil fuel:
oil, coal or gas. That's what most of electricity and
the energy in the world is. And it’s 12 units used in
the entire world, and the richest one billion, they
use six of them. Half of the energy is used by one
seventh of the World S popula’uon
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And these ones who have washing machines,

but not a house full of other machines, they use two.
This group uses three, one each. And they also have
electricity. And over there they don’t even use one
each. That makes 12 of them.
waznguiiiesasdndudlal desedd it
ﬂZjQJW'Jﬂ‘ﬁGL% 2 gl mjuﬁiﬁ? 3 gl ngNAT 1 Mg
naznanan ALY waznsariul#laide 1 viow
Fetn Fersvuasanl@id 12 wine

But the main concern for the environmentally-
interested students -- and they are right -- is about
the future. What are the trends?
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If we just prolong the trends, without any real
advanced analysis, to 2050, there are two things
that can increase the energy use.
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First, population growth. Second, economic growth.
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Population growth will mainly occur among the
poorest people here because they have high child
mortality and they have many children per woman.
And that you will get two extra, but that won’t change
the energy use very much.
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What will happen is economic growth. The best

of here in the emerging economies, | call them the
New East. They will jump the air line. ““Whop!” they
WI|| say.
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And they will start to use as much as the Old West
are doing already. And these people, they want the
washing machine. | told you. They’ll go there. And
they will double their energy use.
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And we hope that the poor people will get into

the electric light. And they’ll get a two-child family
without a stop in population growth.
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But the total energy consumption will increase to
22 units. And these 22 units, you know, still the
richest people use most of it.
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So what's needed to be done? Because the risk, the
hlgh probability of climate change is real It's real.
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Of course they must be more energy-efficient. They
must change behavior in some way. They must also
start to produce green energy, much more green
energy.
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But until they have the same energy consumption
per person, they shouldn’t give advice to others --
what to do and what not to do.
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Here we can get more green energy all over. This is
what we hope may happen. It's a real challenge in
the future.

a [ a a % -ERI
Iu'ﬂu’lﬂlﬂ m%mma‘mmmwmmmLmﬂqimmmu
dld QI dl [ a 49( o [~ 2 dl v a
UABAINLIINIINNALAATY TULTRANNINIENULNATS
Tuaunms

But | can assure you that this woman in the favela
in Rio, she wants a washing machine. She’s very
happy about her minister of energy that provided
electricity to everyone -- so happy that she even
voted for her.
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And she became Dilma Rousseff, the president-elect
of one of the biggest democracies in the world

-- moving from minister of energy to president. If
you have democracy, people will vote for washing
machines. They love them.
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And what'’s the magic with them? My mother
explained the magic with this machine the very,
very first day. She said, “Now Hans, we have loaded
the laundry. The machine will make the work.
And now we can go to the library.”
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Because this is the magic: you load the laundry,
and what do you get out of the machine? You get
books out of the machines, children’s books. And
mother got time to read for me. She loved this. | got
the “ABC’s” -- this is where | started my career as a
professor, when my mother had time to read for me.
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And she also got books for herself. She managed to
study English and learn that as a foreign language.
And she read so many novels, so many different
novels here. You know, and we really loved this
machine.
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And what we said, my mother and me, “Thank you
industrialization, thank you steel mill, thank you
power station, and thank you chemical processing
industry that gave us time to read books.”
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Thank you very much.
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How ice cream Kills! —
https://www.youtube.com/
watch?v=VMUQSMFGBDo
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How Ice Cream Kills!
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Like most people, | enjoy a tasty scoop of ice cream,
especially Oreo Blizzards. For what few people
realize how dangerous a treat ice cream has become.
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First, there is the issue of obesity. Second, there
are higher crime rates. Third, there’s the loss of life
due to a rise in the number of drowning deaths, and
finally as more ice cream is sold there is an increase
in forest fires.
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Given these indisputable facts, | need you to
support my vision of an ice cream free world.
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While banning ice cream trucks from entering
your neighborhood may sound far-fetched, when
it comes to problem-solving, a common issue is
misunderstanding the difference between
correlation and causation.
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This misunderstanding can influence our decisions,
sometimes with serious consequences that ripple
throughout the community.
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Correlation is when two things are related, but one
does not cause the other, usually this means the two
are in some way related to a third factor but

not always.
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If you have a big enough pile of data, you can find
plenty of relationships that are purely coincidental,
like the strong relationship between the sale of

margarine and divorce rate in the state of Maine.
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With the sale of ice cream, the third factor is
weather. When it is hot outside, people buy more
ice cream.
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They are more likely to go for a swim and there’s

a general increase in people out and about enjoying
the weather, helping improve conditions for crime to
take place, as well as the dry conditions associated
with forest fires.
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A note of caution, there’s a growing trend in our

digital world called ‘data dredging’. This is using

analytics to sift through mountains of data, hoping

to find useful relationships. Instead of a problem

in search of a solution, dredging data is a solution

looking to find a problem
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All of what I've just discussed about correlations
does not mean that finding a correlation is without
value. In fact, correlations are a vital part of
helping us move to the next step - the discovery
of causation.
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Unlike correlation, causation is when you can claim
that one thing causes another thing to happen. In
order to make this claim, you need to be able to
demonstrate an actual cause and effect relationship,
preferably a strong relationship.
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An example most of us are familiar with is the
pharmaceutical industry. In order to make the claim
that a particular drug causes a certain effect, such
as lowering your cholesterol or growing hair, the
FDA requires companies support those claims,
putting the drug though a 4-phase, 12-step process
that takes approximately 12 years.
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This process uses control groups in clinical trials to
test the drug, making sure that X causes Y, and that
the drug is safe. The acceptable error rate can go
as high as 5% for some drugs, mean that the clinical
trials prove that there’s a 95% chance the drug does
what it claims.
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Drugs with serious health implications, such as
those used to treat heart condition, are held to an
even stricter standard, requiring proof of the 99%
effectiveness.
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Back to ice cream, what about ice cream in obesity?
While it may seem like common sense that it does
cause obesity, the fact is that we don’t yet know the
true strength of the relationship.
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If we look at the sale of ice cream, there’s actually
an inverse relationship with weight. People gain
weight in the winter, when sales are low; and lose
weight in the warm summer months when more
ice cream is being consumed.
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This might suggest ice cream is the new diet food.
Luckily you now know to be cautious of drawing
conclusions of causation from correlation.
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Instead, recent research on the subject has been
looking at different types of sugar is used in making
a wide range of sweet foods.
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What scientists have discovered is that the
hypothalamus, which is an area of the brain that
regulates the human appetite, reacts differently
when we consume foods with fructose instead

of glucose.
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This has researchers speculating that eating high
fructose foods, such as ice cream, may result in
people not feeling full, so they continue to eat.
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This theory proves difficult; however, when we
start considering apples and other natural fruits,
also contain fructose, not just ice cream and
chocolate cake.
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As you can see, causation is quite a bit different
than correlation. Finding correlation is easy,
proving causation is hard. No wonder it takes

12 years just to prove that the pill causes hairs

to grow.
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The bottom line, on the news, in boardrooms and
coffee shops, everywhere you go, you will hear
claims that X causes Y. From politics to the weather,
from the stock market to personal relationship, it is
human nature to try and explain things, to create
stories that make sense.
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Just keep in mind, as you hear a claim what causes
what, that correlation is not causation.
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daglulannauasngls improve the world?’ —

https://www.youtube.com/
watch?v=wnCyTbbbgJA

How could rewritable paper improve the world
(nszauNNNd ladqavinlulanaaulaastnels)

Light-printable rewritable paper

(By The Yin Group — UC Riverside)
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Rewritable Paper
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Erasing by heating
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The Yin Group At University of California, Riverside
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