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Disclaimer

Many of the following figures or pictures are copied
from open sources at the Web or Else. | do not claim
any intellectual property for the following materials.
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“The mind is not a vessel that needs
filling, but wood that needs igniting.”

Plutarch
AD 46 - AD 120



“Education is not the learning of

facts, but the training of the mind to
think.”

Albert Einstein
1879 - 1955
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The geometry of chocolate: Nigel Nisbet at TEDxOrangeCoas
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| What is a SIPOC Diagram?

s SIPOC stands for:

s Suppliers
= Inputs

s Processes
s Outputs

s Customers Business System

Input —> Process — Output
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FEED THE DOG

SUPPLIERS INPUTS OUTPUTS CUSTOMERS

Grocery » Go shopping » Open » Dog eats » Dog
Store cupboard .
» Buy dogfood Dog fertilizers | >Family
» Get bowl garden Gardin
» Return home + Fill bowt
» Put groceries
away in > Call dog

cupboard
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Decomposition of solving a word search

FOR every word to find in the wordsearch
FOR every letter in the grid
IF grid[letter] = first letter of the word THEN
FOR all the letters adjacent to the letter found
IF grid[adjacent letter] = second letter of the word THEN
FOR the word.LENGTH

check all the letters in the same direction
IF a letter does not match THEN the word is not found
IF there are no more letters to check THEN the word is not found
IF all the letters match THEN the word is found

OUTPUT where the word was found
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14243+...484+49+50+51+...498+99+100 = ?

(1+99)+(2+98)+(3+97)+...(48+52)+(49+51)+50+100 = ?

(100x49)+50+100 = ?
G O OB Oy Yy S5V
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Left and Right Brain Functions

£
Left-Brain Functions /’» AR “*’“\\ Right-Brain Functions
Analytic thought \ Holistic thought
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lame

lousy

The brain.

& N 500 Hz

1 errorin
1000 operations

selfish

99 9% self-oriented

The computer.

3 400 000 000 Hz

1 error in
1000 000 000 000 operations

connected with the world
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mon:=[];

fori:=v+1 tondo

for j:=ito ndo

mon:= mon cat [signature|i]*signaturefj]|;
end for;

end for;

for i:=1 o ndo

mon:=mon cat [signature[i]];

end for;

mon:=mon cat [1];

ME:=(];

for loop:=1 1o a do
BSeq:=LFSRSequence(gammalloop|*X+1,[F!1],D);
counter:=1;
MP[loop]:=ZeroMatrix(F,n+1,n+1);
for i:=1 to v do

for j:=ito n do
MP[loop]lillj]:=BSeq|counter|;
counter:=counter+1;

end for;

end for;

end for;

temp:=[];

for loop:=1to o do

templ 1]:=vec|1];

for i:=2 10 v do

templi|:=gammalloop|*templi-1|+MP[loop|[i|li]*vec]i];

end for;
fori:=v+1 to n do
templi]:=gammalloop]*templ[i-1];
end for;

hash2[loop]:=T10;
forj:=1to ndo
hash2[loop|:=hash2[loop|+templj|*veclj];
end for;
tor j:=1to D2+n+1 do
hash2[loop]:=hash2[loop]+C[loop][jl*mon(j];
end for;
end for;
if hashvalue eq hash2 then
printf"CORRECT!";
else
printf"FALSE!";
end if;



We use concept thinking:
Categorize Thinking
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_et's start with a story...

_et's say you can choose between 2 business projects:

A candy shop or a lemonade stand.

Can earn up Which one

to $100 should you
do?

Can earn up
to $90
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“Expacted” Value .

%{ﬁ Which one do you choose now?

T

/ 50% Success $100

| 50%($100) + 50%(-$30) = $35

\ 50% Fail -$30
\ : ‘ / 50% Success $90

ol 50%($90) + 50%(-$10) = $40

—\_

\ 507 Fail -$10
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Predict if John will play tennis

Day
D1

D2
D3
D4
D5
D6
D7
D8
D9
D10
D11
D12
D13
D14

New data

D15

Training examples

Outlook
Sunny
Sunny
Overcast
Rain
Rain
Rain
Overcast
Sunny
Sunny
Rain
Sunny
Overcast
Overcast
Rain

Rain

9yes /5 no

Humidity
High
High
High
High
Normal
Normal
Normal
High
Normal
Normal
Normal
High
Normal
High

High

Wind
Weak
Strong
Weak
Weak
Weak
Strong
Strong
Weak
Weak
Weak
Strong
Strong
Weak
Strong

Weak

No
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No

?

o

AHI

0 N

s

O

T

L
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Predict if John will play tennis

Hard to guess

Try to understand
when John plays

Divide & conquer:
— split into subsets

— are they pure?
(all yes or all no)

— if yes: stop
— if not: repeat

See which subset
new data falls into

Training examples
Day ‘Outlook |
D1 Sunny §
D2 iSunny |
D3 {Overcasti
D4 §Ram E
DS ‘Rain §
D6 §Rain '
D7 iOV('!LJ&-tE
D8 {Sunny :
D9 {Sunny |
D10 IRain |
D11 §Sunny '
D12 {Overcast]
D13 EOvcrca-,t§
D14 {Rain

New data:”—"
D15 Rain

9yes /5 no

Humidity
High
High
High
High
Normal
Normal
Normal
High
Normal
Normal
Normal
High
Normal
High

High

Wind
Weak
Strong
Weak
Weak
Weak
Strong
Strong
Weak
Weak
Weak
Strong
Strong
Weak
Strong

Weak

Play
No

No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No

?
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D3 Owvercast High Weak
D7 Owvercast Normal Strong R
g Sunny ! D12 Overcast High Strong . .2 p

- \———__,/
“\T,” D13 Overcast Normal Weak
g meeee +

Day Outiook Humid Wind

q L / O no D4 Rain High Weak

pure subset DS Rain Normal | Weak

D6 Rain Normal | Strong

D10 Rain Normal | Weak

High

S— ;‘ ™ \\\Normal’/‘ D14 Rain High | Strong

Day Humid Wind Day Humid Wind = i p oo
D1 High Weak D9 Normal Weak 3 yes/Z no
D2 High Strong D11 Normal Strong split further

D8 High Weak
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Outlook

Day Outlook
D3 Overcast
D7 Owvercast
D12 Overcast
D13 Overcast

Sunny

| High Normal

~—— s o
Day Humid Wind Day Humid Wind
D1 High Weak D9 Normal Weak
D2 High Strong D11 Normal Strong
D8

Weak

Overcast

Humid Wind
High Weak
Normal Strong
High Strong "
Normal Weak
Weak | | Strong
S e S -
Day Humid Wind Day Humid Wind
D4 High Weak D6 Normal Strong
DS Normal Weak D14 High Strong

D10 Normal Weak
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Overcast
yes
-
»>
Sunny Rain
‘ v
- - o »

High Normal Weak Strong
no yes yes no
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lame

lousy

The brain.

& N 500 Hz

1 errorin
1000 operations

selfish

99 9% self-oriented

The computer.

3 400 000 000 Hz

1 error in
1000 000 000 000 operations

connected with the world
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mon:=[];

fori:=v+1 tondo

for j:=ito ndo

mon:= mon cat [signature|i]*signaturefj]|;
end for;

end for;

for i:=1 o ndo

mon:=mon cat [signature[i]];

end for;

mon:=mon cat [1];

ME:=(];

for loop:=1 1o a do
BSeq:=LFSRSequence(gammalloop|*X+1,[F!1],D);
counter:=1;
MP[loop]:=ZeroMatrix(F,n+1,n+1);
for i:=1 to v do

for j:=ito n do
MP[loop]lillj]:=BSeq|counter|;
counter:=counter+1;

end for;

end for;

end for;

temp:=[];

for loop:=1to o do

templ 1]:=vec|1];

for i:=2 10 v do

templi|:=gammalloop|*templi-1|+MP[loop|[i|li]*vec]i];

end for;
fori:=v+1 to n do
templi]:=gammalloop]*templ[i-1];
end for;

hash2[loop]:=T10;
forj:=1to ndo
hash2[loop|:=hash2[loop|+templj|*veclj];
end for;
tor j:=1to D2+n+1 do
hash2[loop]:=hash2[loop]+C[loop][jl*mon(j];
end for;
end for;
if hashvalue eq hash2 then
printf"CORRECT!";
else
printf"FALSE!";
end if;



We use concept thinking:
Categorize Thinking
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® Logical Thinking ﬂﬂiﬂﬂ@jﬂjmmiﬂ‘z U%Lﬂ‘l/lﬁuaﬂﬂﬁaﬂ
® Analytic Thinking N1IAALYIILATISU

® Creative Thinking N13ANE319ETIAUTTENARINUTZAUN TR

® Critical Thinking N15ANDEN19LITUY I

® Positive Thinking NT1SAALYIUIN

* Ethical Thinking N1TANLTIRIBTITY

® Visionary Thinking N15AALYIF8NAL

® Strategic Thinking N1SAALINENSANEAS

® Vertical Thinking NSAAKUINTIANY1IFSTATU

® Lateral Thinking NIsARLUULANLYLY Wun1sAnuannsau
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Top 10 skills

3
N
O
N
O

n 2015

1. Complex Problem Solving i 1. Complex Problem Solving
| 2. Critical Thinking 2. Coordinating with Others
L3. Creativity I 3. People Management
4. © TPeople Management =~ = 4. Critical Thinking
5. Coordinating with Others 5. Negotiation
6. Emotional Intelligence 6. Quality Control
T Judgment and Decision Making e Service Orientation
8. Service Orientation 8. Judgment and Decision Making
9. Negotiation 9. Active Listening
10. Cognitive Flexibility 10. Creativity

Source: Future of Jobs Report, World Economic Forum
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Doug Dietz, Principal Designer, GE Healthcare
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Pattern Recognition Workzheet

Complete the Patterns

A Mahidol University -~ MAH |POL

Look ot each of the patterns on each line below ond then fill in the two A L Vacuity of Sciance
empty spots with the correct shope to complete the pattern. Trace the .

shopes fo complete the first pattern ond then sclve the rest on your

own.

reenThoughts
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158U LY 3 99AAUS Aeil

> n158aL89AIUI (computational thinking)
> Nugnuanuiaumalulaghdvia (digital technology)

> Nugnunsiwiniudsuazanaans (media and information literacy)

‘_LA_A_LA_‘



N1SAALYIATUIN =
a oA 6 d' Y
ANALATIZI LiNBNU YN
i [~ gj [~
2819 U UVUNDULALLUUTZUU

G O OB Oy Yy S5V



/ Mahidol University

./ Faculty of Science
% <

It’s a powerful thought process to solve complex
problems in school and in the real world




STEM + CT = Creative Complex Problem Solving
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Step 1Let a = b

Then a+a = a+b
23 = a+b
2a-2b= a+b-2b
2(a-b)= a-b
2(a-b)/(a-b) = (a-b)/(a-b)
2(1)= 1

2 1

I . . 115 l
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BRAIN BASED LEARNING
GAME BASED LEARNING

BASED LEARNING

PROJECT BASED LEARNING
BASED LEARNING
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{ To Be Student-Centred Teaching Approach
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(Learning #Teaching) (Teach Less Learn more) (Native Listener)

ALEIUUTTIINIAIIUIN nszAulviasdiani A519AUAUNUS

(Failure = Learning) (Learning By Doing) (Relationship First)
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"INSANITY

S DOING THE
SAME THING OVER
AND OVER AND

EXPECTING A
DIFFERENT RESULT"

~ALBERT EINSTEIN




