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Our body is cleaver. It knows how
to keep your temperature right
around 370 c. In a very hot day,
we run as fast as we can under
the sun. Qur muscles produce
extra heat and the sun, too, heats
up our bodies. The body would
become much too hot, so we
sweat. Once the sweat hits the

air, it evaporates off your skin,

and you cool down.

AN AN AN B BIYTHATININ

(Personal pronoun) LATAILIAN
AN WA (Determiner) 44
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daauinlnles

'C. Nord, Translating as a purposeful activity (Manchester: St Jerome, 1997)
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WadiFennaazla?. ..
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Listen!!...What brother Kee said?
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Our body is cleaver. It knows how
to keep your temperature right

around 370 c.

NN9ATNA  NIIANH  NNTI99ARAL

WadiFennaazla?. ..

a

Listen!!...What brother Kee said?
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1.Pick up the phone and say
something or read a massage out

loud.

NI1TITTARNDY NITRAENA
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As in the case a person with a

hearing disability.
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FR9919LARA Y FatiuaslidlEfiun | speech into one story. So we

AUBUNA LA atnaiulunsiiaey | dont understand what others

AuymnanLidasanian i lie saying. As in the case a person
Re9FDLR99919 NN AR 1A with a hearing disability. As result
FaLiaaiy they don't hear what they are

saying because their speech is

not smooth.
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Feend (1) [...]
The brooch is a little battered — can you see the patch where it was repaired? Have a look at the back of the
brooch to find an Anglo- Saxon message.
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AEFAUNNG BnsuisdFunnndaninudafndiiaesni sl fuAgazAandd lWas N na dNAUE A nuLUTaN
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paaeg (2) [...]

ALV

A wealthy aristocrat might have an income of up to L 3000-L5000 a year. A master craftsman earned around L 5-
L7, raising him above poverty level. This allowed him to add some fresh meat and fish to the basic diet of bread
and ale. It also enabled him to own utensils of earthenware, base metal and wood. (Arts of Living gallery)
unwilads 1

[quLﬂﬂﬁﬂuﬂﬁu: A rich aristocrat has an income amounting to 3000 to 5000 pounds per year. A great craftsman
earns about 5 to 7 pounds, which places him above the threshold of poverty. He can thus afford some meat
fresh and some fish outside the meal basic made of bread and of beer. He can likewise afford utensils in
earthenware, in metal and in wood.] (filfa\‘uﬁmﬁ’u, 81)
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[UWLLﬂaﬁﬂuﬂﬁ’u: At that time, the income annual of a rich aristocrat amounts to 3000 to 5000 pounds, that of a
great craftsman to 5 to 7 pounds, which places the latter above the threshold of poverty and him enables to
procure some meat fresh and some fish on top of the bread and beer which constitute the meal basic. He can

likewise afford utensils in earthenware, in metal and in wood.]
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Sixth Sense
(Audneduaiiunslne)

Itis the reception of
information which does not
gained through the 5 physical
senses but sensed with the

mind.

Sixth Sense:
Perception of information via the
mind, not the 5 physical senses.

The word "sixth sense" was

introduced by Frederic Myers, a

well-known psychical researcher,

and has been adopted

extensively.
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NAAINERIANNNNTARN become much too hot, so us down.
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WideaanueTaaszLne | hits the air, it evaporates off
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AINHTRY LINAUBNLIILNE your skin, and you cool

QnNeINIARZAAAIINTE down.
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Receptive field ) NLF104
Aeresianietiuiuwin

ating

Lets measure the distance...

Let's find our receptive fields!

What is the shortest distance
that we can recept using 2

stimuluses ( Receptive field )

on some part of our body ?

What is the shortest distance
between 2 stimuli that we can feel

on different parts of our body?

-_Lets measure the distance...

‘WARTANURIT Hudauniiaes
szlaalulnseairedszlamfiualiy
wiinnssmvin luunulaldineliidon
Tauiuinte Becuariulsslenlmi
it pndall ARTE NN 1

v o R

Tnsead1aumnsinaanfueliy {adeas
suunulaliivinuiihnaesindaises
4 4 oo
\WWedaANdNguiineaiverls

- (Receptive field ) ¥diai394

(subject matter) gninnaL s
na1alszlem uasaInAWIN
stimuluses a1atdinlaRia &9

, ) = . o o
receptive field Ad stimuluses NN
ANNA39AD ‘the shortest distance

between 2 stimuli that we can feel’

A9e15U1en subject matter Aula/13

232¢

' '
o A

idaiesdnuuugaiva g

. Fd o
nudtheilinaaduesls

67



51 3.33 Faeedaunniasinunisannisetnadussul (2)

AU tiuuila unuilaunla Aatunanisunla
AULAL - Your partner is going to How to play - ngannen N lulssiAu
1.danuaudngladnanils lightly poke you with either nsutlaldavugtuouhliy
Wil ludeslnamans one or two pins on various Guesser FAuaiiy §Rdewiudnunulalyl
P <& 9 . . ° 1% °
NI UTUATILLIY places of your arm. 1. Your partner is going to poke afuFiasulanuunanmIINAn
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- Your job is to tell that you
feel one poke or two pokes.

Please don't look at your

partner while you are playing.

you lightly with either one or two
provided stumuli on your arm.

2. Your job is to tell if you feel one
or two pokes. Please look away
from your testing arm and actually

tell from your feeling.
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gu 3.34 AneeNadiauNNIRIALNTIANITRENTNTZUL (3)
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Wadidennaezls?... Listen!!...What brother Kee Listen to Kee. Can you tell what he | fiaunwsasdauniu 2 dsznng

aa |
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said?

How to play

says?

How to play
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angannadnezls

2 apan i lEdnnatlans

1.Pick up the phone and say
something or read a
massage out loud.

2.Try to catch what brother

Kee said about ?

1. Pick up the phone and say
something continuously or read
the message below out loud for a
while.

2. At the same time, try to catch

what Kee says.
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Thai Spirit House

Belief and Faith...The spirit
house is a shrine for spirits.
Most houses and businesses
have a spirit house placed in a
good spot. The owners
believed that spirits would
protect their houses and bring

wealth to their business.

Homestead Guardian Spirit
Thai people believe that every
plot of land is looked after by
a homestead guardian spirit.
Therefore, they invite the spirit
into the land's spirit house to
protect their home and bring
wealth to their business. This
is purely belief and faith, a
peace of mind beyond proofs

of physical senses.
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3.2.5 980711 (Sub-language)
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3.2.6 ANAUlIA (Smoothness)
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AUy ATuuila unuilawnla AraBuNaNITWA LY
Aol liien3ansaunisaifiu | Smart Skin Smart Skin - your uaa lHiiiufisnauanauaINTinauusn

18...
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sauudsewe luin A b

an

Our body is cleaver. It knows
how to keep your temperature
right around 370 c. In a very

hot day, we run as fast as we

can under the sun. Our

muscles produce extra heat
and the sun, too, heats up our
bodies. The body would
become much too hot, so we
sweat. Once the sweat hits the

air, it evaporates off your skin,

and_you cool down.

Our body is clever. It knows
how to keep our core body
temperature right around 37

°C. On a warm day, if we run

under the sun, our muscles
will produce extra heat and
the sun, too, will heat up our
body, causing us to sweat.
Once the sweat hits the air, it
evaporates off our skin and

cool us down.
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(personal pronoun) el l#iEFuansduan

- In a very hot day, we run as fast as we can

under the sun. nanalaglafin1s@anANAR
it iudiamiaaseiifinduane iveidss

¥ L2870 1 dld o 1 &
mmmﬂ@lmmmmm@mm’mmﬂmim

'
ya o K a °

ANNA EIAERUNNAII if Winly
- Our muscles produce extra heat Na19

A v =3 a va o QI o 1 N
wileuidudeiiaaseaes) §IdeA197 wil
d s o . L
Wagseaumenlaenulselaanawudin
- you cool down ld@ssnunuunusiagFuansdn
nI/ ] % o dl Y va o v
au llsenndesiunaunsnild we §ade 15
Ysuufilaeddnislauuyusesdnssin
(Modulation) Mitsyanurestszlaawlu sweat

A4 a A gy o S
wilawauia il Tapaulnasnudne

74



3.2.7 47491 (Idiom)
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- Keep pulling the points apart
until he/she says that he/she feels
two points. Record the

measurement at which he/she felt

points on the palm of his/her hand.

- Repeat step 3 with other parts of
the body, such as the fingertips,
upper arm, back, stomach, face,
legs, and feet. Make sure to record
the smallest distance at which
each area of the body felt two
distinct points when poked with the

toothpicks.

3. Bit by bit, try widening the
distance until your partner says
that they could finally feel two
points. Record the distance.

4. Repeat steps 1-3 on other
parts of the body, such as face,
upper arm, fingertip, back,
stomach, leg, and foot. Make
sure to record the smallest
distance at which each part of
the body felt two distinct points

when poked with the stimuli.

- measurement at which

he/she felt points on the palm

of his/her hand. 88L18AYN
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3.2.8 38ALTIUN"T (Mechanics)
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Thai Spirit House

Belief and Faith...The spirit
house is a shrine for spirits.
Most houses and businesses
have a spirit house placed in a
good spot. The owners
believed that spirits would

protect their houses and bring

wealth to their business.

Homestead Guardian Spirit

Thai people believe that every

plot of land is looked after by
a homestead guardian spirit.
Therefore, they invite the spirit
into the land's spirit house to
protect their home and bring
wealth to their business. This

is purely belief and faith, a

peace of mind beyond proofs

of physical senses.

- Belief and Faith... 1@6nes
- . -
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- believed 1En1atin

- their houses and bring
wealth to their business. NaLd
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3.2.9 ANYNABILNUEN (Accuracy)
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How to play

1.Put your head inside to hear
Beep!! sounds.

2.Push (' Start ) button

3.after hearing a beep sound
immidiately push ( check )
button then a sound effect of a

reloading gun will be heard.

How to play

1. Put your head inside to
listen to frequencies.

2. Push the Start button.

3. After hearing a gun being
reloaded, push the Check
button immediately every time

you hear a frequency.

- hear ARAAINTNNEANN
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salanszyinunnngn nane luily

d wya
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3.2.10 AMNATLUNIY (Completeness)
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3.2.11 m39ng (Logic)
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When the weather is too cold,
your blood vessels keep your

body from losing heat by

narrowing and keeping the

But when the weather is cold,
our blood vessels will shrink to

maintain our body heat. Our

skin will contract to protect our

warm blood away from the

skin's surface. You might

notice goose bumps your skin.

warm blood from coldness,

causing our pores to close

and pulling our hair to stand
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Tulmuuan Interpretive

Approach

- keep your body from losing

heat by narrowing and

straight up. This results in

goosebumps on our skin.

keeping the warm blood away
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- You might notice goose

bumps your skin. {alaannnd
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Sixth Sense

It is the reception of
information which does not
gained through the 5 physical
senses but sensed with the

mind.

Sixth Sense:

Perception of information via
the mind, not the 5 physical
senses. The word "sixth sense"
was introduced by Frederic
Myers, a well-known psychical

researcher, and has been

adopted extensively.
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researcher
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“Belief and Faith...The spirit house is a shrine for spirits. Most houses and businesses have a spirit house
placed in a good spot. The owners believed that spirits would protect their houses and bring wealth to their
business.”
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Do you know...?

Did you know?

Our body is amazing!
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Our senses allow us to learn, to protect ourselves, and to
enjoy the world.

Can you imagine what might it be like to live your life

without any of your senses?

Taste, sight, touch, smell, and hearing

Our 5 senses allow us to learn, to protect ourselves, and to
enjoy the world.

Let's find out how incredibly they play important roles in our

The five senses are: taste, sight, touch, smell and hearing. | life.
daUNNIDY nsunla FURLIALNNSDI
Do you know...? Did you know? Co
Our body is amazing!
Can you imagine what might it be like to live your life Let's find out how incredibly they play important roles in our life. Lo
without any of your senses?
The five senses are: taste, sight, touch, smell and hearing.  Taste, sight, touch, smell, and hearing Sm
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Sixth Sense

It is the reception of information which does not gained

Sixth Sense:

Perception of information via the mind, not the 5 physical

through the 5 physical senses but sensed with the mind.

senses. The word "sixth sense" was introduced by Frederic

Mvyers, a well-known psychical researcher, and has been

adopted extensively.
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Thai Spirit House

Belief and Faith...The spirit house is a shrine for spirits.

Homestead Guardian Spirit

Thai people believe that every plot of land is looked after by

Most houses and businesses have a spirit house placed in

a homestead guardian spirit. Therefore, they invite the spirit
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a good spot. The owners believed that spirits would

protect their houses and bring wealth to their business.

into the land's spirit house to protect their home and bring

wealth to their business. This is purely belief and faith, a

peace of mind beyond proofs of physical senses.

dauUNNIag nsunla FURTDUNNSDI

Sixth Sense Sixth Sense: La

Itis the

reception Perception Id

does not gained through the 5 physical senses but sensed via the mind, not the 5 physical senses. Me

with the mind.

AN "duriad 6" Qﬂﬁﬂ%ﬂ usniseninAmanenfitadn Frederic  The word "sixth sense" was introduced by Frederic Myers, a well- Co

Myers siasnasgninanliaeinauninane known psychical researcher, and has been adopted extensively.

INARIne psychical researcher Fa, Co

Thai Spirit House Homestead Guardian Spirit Lo

Belief and Faith... This is purely belief and faith, a peace of mind beyond proofs of Lo, Sm
physical senses.

Belief and Faith... This is purely belief and faith, a peace of mind beyond proofs of Me
physical senses.

believed believe Me

protect their houses and bring wealth to their business. protect their home and bring wealth to their business. Me

placed in a good spot - Ta
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The spirit house is a shrine for spirits. Most houses and Thai people believe that every plot of land is looked after by a Sm

businesses have a spirit house placed in a good spot. The  homestead guardian spirit. Therefore, they invite the spirit into the

owners believed that spirits would protect their houses and  |and's spirit house to protect their home and bring wealth to their

bring wealth to their business. business.
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AUl unuila unuilaunla
Romilsinlegansawisaidiuls... Smart Skin Smart Skin
TINNEUDILID Lﬁquﬁﬂjﬁuﬁﬂuﬁ%%’ﬂw’] Our body is cleaver. It knows how to keep your Our body is clever. It knows how to keep our core body
‘ﬂqmu@lmué%‘m’]ﬂﬁﬂ@:ﬁ 37 aeAnaLEua Tu temperature right around 370 c. In a very hot day, we run | temperature right around 37_°C. On a warm day, if we run




o

UNBINTATEUNINLFLINFBIILIAUNANLAR as fast as we can under the sun. Our muscles produce under the sun, our muscles will produce extra heat and the

o

FAUANNBAILAALAZNAAITNFAUAINNITODN LI would become much too hot, so we sweat. Once the

AANANE F19NNETaTIaTsauNN lEFUAIN extra heat and the sun, t0o, heats up our bodies. The body

A4 Ramlmearasduwasanunivedoussuny | sweat hits the air, it evaporates off your skin, and you cool | down.

ANINTRY WRBTR4LIUNBYNBINIAAZAAAIIN down.

v % ° Y o <
Saundaszme luin s duas

sun, too, will heat up our body, causing us to sweat. Once

the sweat hits the air, it evaporates off our skin and cools us

daUNNIDY nsunla FURTALNNSDI

Cleaver clever Me
your our Sm, Ta
30c 37°C Ty
In On Me
very hot warm Ta
as fast as we can - Ta
In a very hot day, we run as fast as we can under the sun.  On a warm day, if we run under the sun, Sm
Our muscles produce extra heat and the sun, too, heats our muscles will produce extra heat and the sun, too, will heat up Me, Sm
up our bodies. our body,

The body would become much too hot, so we sweat. causing us to sweat. Lo
Once the sweat hits the air, it evaporates off your skin, and  Once the sweat hits the air, it evaporates off our skin and cools us Sm

you cool down

down.
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Luﬂ't’ﬁ’]meﬂuﬁ@’mﬂviu’n'ﬁvm‘a“'wﬂ’mmmL‘m@: When the weather is too cold, your blood vessels keep But when the weather is cold, our blood vessels will shrink to

weneNAnuANFaenls Tnafiamisraas your body from losing heat by narrowing and keeping the maintain our body heat. Our skin will contract to protect our

%MmﬁqLﬁfﬂﬁx‘iﬂmﬂﬁﬂmmmﬁmLﬁ@‘lﬁmm warm blood away from the skin's surface. You might notice | warm blood from coldness, causing our pores to close and
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uu%mmmummmﬂuqmu 18 "IN a1 goose bumps your skin. pulling our hair to stand straight up. This results in

WuiaanagrnganianiiiuazaniAnIaLend
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goosebumps on our skin.

LE1d
ADLNNSDI naunla FURUTDUNNSD

When But when Sm

is too cold is cold Fa, Ta
your our Sm, Ta
blood vessels keep our blood vessels will Me, Sm
narrowing close Ac

the our Sm, Ta
keep your body from losing heat by narrowing and will shrink to maintain our body heat. Our skin will contract to Lo

keeping the warm blood away from the skin's surface.

protect our warm blood from coldness, causing our pores to close

and pulling our hair to stand straight up.

You might notice goose bumps your skin.

This results in goosebumps on our skin. Me

You might notice goose bumps your skin.

This results in goosebumps on our skin. Lo
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Lets measure the distance...

What is the shortest distance that we can recept using 2

stimuluses ( Receptive field ) on some part of our body_?

Let's find our receptive fields!

What is the shortest distance between 2 stimuli that we can

feel on different parts of our body?

ADLNNSD sunla FRRUTDUNNGDI
Lets Let's Ty, Me
measure the distance find our receptive fields Or, Me
e ! Me
Lets measure the distance... Let's find our receptive fields! Sm
recept feel Ac
stimuluses stimuli Me
some part different parts Me, Fa
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body_? body? Me
( Receptive field ) - Or, Me
that we can recept using 2 stimuluses ( Receptive field ) between 2 stimuli that we can feel on different parts of our body? |d

on some part of our body ?
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- Your partner is going to lightly poke you with either one
or two pins on various places of your arm.
- Your job is to tell that you feel one poke or two pokes.

Please don't look at your partner while you are playing.

How to play

Guesser

1. Your partner is going to poke you lightly with either one or
two provided stimuli on your arm.

2. Your job is to tell if you feel one or two pokes. Keep in

mind that you need to look away from your testing arm and

actually tell from your feeling.

ADLNNSDI msunla FRRUTDUNNGDI
How to play Or
ALLAL Guesser Co
=Y 1Y Or
=Y 2.Y Or
lightly poke you poke you lightly Me
pins provided stimuli Or, Sm, Ac, Fa
pins provided stimuli **Or > ﬁ’]LﬁuﬁVﬁVil pin WAL toothpick

dounun e ldnasansssiuuazianm
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on various places of your arm. on your arm. Sm, Id, Fa
that if Ac, Id
one poke or two pokes ong or two pokes. Id
Please don't look at your partner while you are playing. Keep in mind that you need to look away from your testing arm and Ac, Ta

actually tell from your feeling.
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- Without telling your partner this,_hold the two toothpicks
so that the points measure 1 millimeter apart and lightly

poke his/her on the palm of his/her hand.

- Ask his/her if he/she felt one or two points on his/her skin.

If he/she says one point, separate the two points of the

Clue giver
1. Without telling your partner this, poke them lightly on their

arm with two stimuli, measuring 1 mm apart between the two

points.

2. Ask them if they felt one or two pokes on their arm. If they
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toothpicks so that they measure 2 mm apart and lightly

say one, lift the stimuli, widen the distance between them to

poke his/her in the palm again.

2 mm and poke your partner's arm lightly again.

Tnl4

daUNNIDY nsunla FURTALNNSDI

Clue giver Or, Ta

W 1.W Or
A 2.A Or
toothpicks stimuli Or, Sm, Ac, Fa
the points - Ta, Me, Lo
millimeter mm Sm
lightly poke poke them lightly Me
his/her their Id, Me
on the palm of his/her hand. on their arm Sm, Fa
hold the two toothpicks so that the points measure 1 poke them lightly on their arm with two stimuli, measuring 1 mm Ta, Id, Lo
millimeter apart and lightly poke his/her on the palm of apart between the two points.
his/her hand.
his/her them Id, Me
he/she they Id, Me
points on his/her skin pokes on their arm Sm
point - Id, Me
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separate widen Ac
separate the two points of the toothpicks so that they lift the stimuli, widen the distance between them to 2 mm Fa
measure 2 mm apart

and lightly poke his/her in the palm again. and poke your partner's arm lightly again. Me
and lightly poke his/her in the palm again. and poke your partner's arm lightly again. Id

and lightly poke his/her in the palm again. and poke your partner's arm lightly again. Sm, Me, Fa
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- Keep pulling the points apart until he/she says that

he/she feels two points. Record the measurement at which

he/she felt points on the palm of his/her hand.

- Repeat step 3 with other parts of the body, such as the

fingertips, upper arm, back, stomach, face, legs, and feet.

Make sure to record the smallest distance at which each

area of the body felt two distinct points when poked with

the toothpicks.

3. Bit by bit, try widening the distance until your partner says

that they could finally feel two points. Record the distance.
4. Repeat steps 1-3 on other parts of the body, such as the

face, upper arm, fingertip, back, stomach, leg, and foot.

Make sure to record the smallest distance at which each
part of the body felt two distinct points when poked with the

**Now, try switching roles with your partner**

AALNNID msunla TRATDUNNIAY
-K 3. Or
points distance Sm
Keep pulling the points apart Bit by bit, try widening the distance Ac, Fa
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he/she says that he/she

your partner says that they

feels two points. could finally feel two points. Id
Record the measurement at which he/she felt points on the Record the distance. Id
palm of his/her hand.

-R 4.R Or
step 3 steps 1-3 Or, Fa
with other parts of the body, on other parts of the body, Me
the fingertips, upper arm, back, stomach, face, legs, and the face, upper arm, fingertip, back, stomach, leg, and foot. Sm, Me
feet.

the fingertips, upper arm, back, stomach, face, legs, and the face, upper arm, fingertip, back, stomach, leg, and foot. Or, Sm
feet.

area of the body part of the body Sm, Ac
toothpicks. stimuli Or, Sm, Ac, Fa
**@mmi“uﬁﬁul,du@ﬁﬂﬂ** **Now, try switching roles with your partner** Co
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ﬁ’ﬂmLiﬁ\‘ifﬁ’ﬂ%Lm@f'\i"‘l_lﬂ')’mﬁ‘gﬂLﬁuﬂqmuuafmﬁ\‘i Why are we ticklish? When our receptors under skin are Why are we ticklish? When our pain receptors under the skin
mmmﬁ@gnmzﬁu@gmm W N199NA 2L lightly touched, it hones reflexes and self-defense skills. are lightly aroused, our reflex and self-defense skills will be
Uszamanluwiazdsliisgananaudaaunil.. | Brain will tell us to laugh or get away from tickling. triggered. Our brain will interpret that light pain as a tickle,

then make us laugh and squirm away from it.

daUNNIDY nsunla FURTALNNSDI
receptors pain receptors Co
under skin under the skin Me
touched aroused Ac
it hones reflexes and self-defense skills. our reflex and self-defense skills will be triggered. Me, Id, Ac
Brain Our brain Me
will tell us to laugh or get away from tickling. will interpret that light pain as a tickle, then make us laugh and Ta, Co, Lo

squirm away from it.
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May | hug you?
When we are hugged, receptors under skin are stimulated.

Good feeling from hugging is sent to the brain that we are

not alone. Hugs are an important expression of affection. It

also reminds us that we care about and support the

person we hug.

May | hug you?

When we are hugged, the receptors under our skin are

stimulated. The good feeling from the hug will tell our brain

that we are not alone, resulting in joyous cells throughout our

body. Hugging is an important expression of affection. It also

reminds us that we are supported and cared about.

daUNNIDY nsunla FURTALNNSDI
receptors the receptors Me
skin our skin Me
Good feeling The good feeling Me
huggin the hug Sm, Id
the brain our brain Ta
is sent to the brain will tell our brain Id, Lo
alone alone, resulting in joyous cells throughout our body. Co
Hugs are Hugging is Id, Me
It Me
reminds us that we care about and support the person we  reminds us that we are supported and cared about. Lo

hug.
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How to play
1.Put your head inside to hear Beep!! sounds.
2.Push ( Start)) button

3.after hearing a beep sound immidiately push ( check )

button then a sound effect of a reloading gun will be

heard.

How to play

1. Put your head inside to listen to frequencies.

2. Push the Start button.

3. After hearing a gun being reloaded, push the Check

button immediately every time you hear a frequency.
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daUNNIDY maunta FURTALNNS DI
1P 1.P Me
to hear to listen to Ac
Beep!!. frequencies. Me
Beep!!.sounds. frequencies. Fa
2.P 2.P Me
( Start) button the Start button. Me
3.a 3.A Me
beep sound gun being reloaded Fa
beep sound immidiately gun being reloaded, Me
immidiately immediately Me
immidiately push ( check ) button push the Check button immediately Me
push (check ) button push the Check button Me
then a sound effect of a reloading gun will be heard. every time you hear a frequency. Fa
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AUl unuila unuilaunla
2ENABAUNIAIAIADY Don't chat in class Don’t chat in class.
ﬁq?ﬁﬁﬂﬁmm@ﬂﬂ._ Listen!l...What brother Kee said? Listen to Kee. Can you tell what he says?
Aiau How to play How to play
1.ﬂﬂ‘14<ﬂmﬁwﬁ wRagueantdedaniuBuas 1.Pick up the phone and say something or read_a 1. Pick up the phone and say something continuously or
2.apanWilfdmelansansanyadnesls massage out loud. read the message below out loud for a while.
2.Try to catch what brother Kee said about ? 2. At the same time, try to catch what Kee says.
AALNNSDI nsun L SURTDUNNSDI
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Listen!l... Listen to Me

What brother Kee said? Can you tell what he says? Me, Ac

brother Kee Kee Ta

1.Pick 1. Pick Me

say something say something continuously Ta, Fa

a massage the message_below Me

**Or > a reading message in English
should also be provided

massage message Me

out loud. out loud for a while. Ta, Fa

2.Try 2. At Me

Try to catch At the same time, try to catch Or, Ta, Fa

catch what brother Kee said about ? try to catch what Kee says. Id, Me

catch what brother Kee said about ? catch what Kee says. Me
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Don't be surprised if you can’t catch what brother Kee said
about .Because while we are talking we must listen to

ourself for correcting and combine our speech into one

Don't be surprised if you couldn’t catch what Kee said.
Because while we talk, we must also listen to ourselves so

that we can pronounce and arrange sentences correctly.

story. So we don’t understand what others saying.

That's why we couldn’t completely focus on what others
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atvdulunstirasauyuaniiiesatnan sl4tin | As in the case a person with a hearing disability. As result

were saying.

Lamﬁ')Lm@v\im:mmmaﬂﬂﬁ@Lﬁmﬁu they don’t hear what they are saying because their speech

This is similar to what happens to deaf people. As they

is not smooth.

cannot hear themselves talk, their speech can be halting.

dauUNNIaY nsunla FURTDUNNSDI

can't couldn’t Me
brother Kee Kee Ta

said about . said. Me

said about . said. Me
while we are talking we must listen while we talk, we must also listen Id

while we are talking_we must listen while we talk, we must also listen Me
while we are talking we must listen while we talk, we must also listen Ac
ourself ourselves Me

for so that we can Me

for correcting and combine our speech into one story. so that we can pronounce and arrange sentences correctly. Me

for correcting and combine our speech into one story. so that we can pronounce and arrange sentences correctly. Id, Me, Ac, Lo
So we don’t understand what others saying. That's why we couldn’t completely focus on what others were Id, Me, Ac, Lo

saying.
As in the case a person with a hearing disability. This is similar to what happens to deaf people. Me, Lo
As result they don'’t hear what they are saying because As they cannot hear themselves talk, their speech can be halting. Me, Lo

their speech is not smooth.
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ananyuasdeg.. Aunadisuiverls A Couple Waltzing A Couple Waltzing
Phenakistoscope : AMNNART9E a3 Let's spin the wheel and see what happepns? Try spinning the wheel and see what happens.

muedeulmiliinannAuduiusszndnenig Phenakistoscope_: The wonderfulness of this eddect is the | Phenakistoscope: The wonderfulness of this effect is that the

LﬁﬁauﬁmmmwﬁumwmLﬁummm‘mﬁ\i picture looks as if it's really moving. This effects is pictures look as if they were really moving. This is related to
'mmm’a’%mﬂﬁﬁ’mmqwﬁmwﬁm[51’1 produced on how fast it spins and how fast our eyes can how fast they spin and how well our eyes can detect each
(Persistence of vision) after image %@f;lﬂ' see. This is called an after image that refers to an image frame. This can be explained with the theory of persistence

1Jezainns 250 millisecond Manzaztifad AL continuiting to appear in one's vision. Thus the change of of vision. We will continue to see an afterimage for about 250

Anetnaties 4 AMwAedu R nnauas each picture after another should not be less than 250 milliseconds after the frame spins away. In order for the
1]928104 25 frame/second #TBNINNGN milliseconds. In other words, every slide should be less frames to create an animation, each will have to be
than 4 pictures in each second. Inmovie they use displayed for no more than 250 milliseconds. In other words,
approximately 25 frames per second. in 1 second, we should be able to see about 4 frames. For a
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movie, the film moves as fast as approximately 25 frames

per second.

dauUNNIag nsunla FURTDUNNSDI
happepns happens Ty
Let's spin the wheel and see what happepns? Try spinning the wheel and see what happens. Me
Phenakistoscope._: Phenakistoscope: Me
eddect effect Ty
The wonderfulness of this eddect is the picture looks The wonderfulness of this effect is that the pictures look Me
the picture looks as if it's really moving the pictures look as if they were really moving. Fa
This effects is This is Id, Me
produced on related to Id, Me
it spins they spin Fa
how fast our eyes can see. how well our eyes can detect each frame. Id, Fa
continuiting - Ty

This is called an after image that refers to an image

continuiting to appear in one's vision.

This can be explained with the theory of persistence of vision.

Ta, Sm, Me, Ac, Lo

after image afterimage Me
Thus the change of each picture after another should not We will continue to see an afterimage for about 250 milliseconds Ta, Sm, Lo, Fa

be less than 250 milliseconds.

after the frame spins away. In order for the frames to create an

animation, each will have to be displayed for no more than 250
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milliseconds.

In other words, every slide should be less than 4 pictures In other words, in 1 second, we should be able to see about 4 Sm, Id, Ac, Lo
in each second. frames.
Inmovie they use For a movie, the film moves as fast as Id, Me, Ac
12.
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COLOUR ILLUSION

Believe it or not? All the red squares are the same red
shade.

Each red square is surrounded by blue or yellow. Qur

brain can be deceived by comparing the object with the

COLOR ILLUSION

Believe it or not? All the red squares are in the same shade.

Each red square is surrounded by blue or yellow. Our brain

can be deceived as it determines a shade by comparing it

with the surrounding ones. Therefore, we sometimes see
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nearby colors. Therefore, we sometimes see colors that colors that are not really there.

are not really there.

dauUNNIag nsunla FURTDUNNSDI
COLOUR ILLUSION COLOR ILLUSION Sm
All the red squares are the same red shade. All the red squares are in the same shade. Id
Our brain can be deceived by comparing the object Our brain can be deceived as it determines a shade by comparing Sm, Id, Me, Ac

it

nearby surrounding Id
colors. ones. Fa
13.
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(_chromadepth.)

Effect based upon differences in the diffraction of color.

From front to back the scheme follows the visible light

spectrum. from red to blue.

(Anaglyph)

Red and blue lens will let our each eye to view different

Images.

(Chromadepth)
This is the effect based upon differences in the diffraction of
colors. According to the visible light spectrum, we will see

that the color with wider wavelengths (eq. blue) seems to

have more depth than the color with narrower wavelengths

eq. red).

(Anaglyph)

Red and blue lenses make each of our eyes see different

depths.

ADLNNSDI msunla FRRUTDUNNGDI
(_chromadepth.) (Chromadepth) Or, Me
Effect This is the effect Ta, Me
color. colors. Me
From front to back the scheme follows the visible light According to the visible light spectrum, we will see that the color Ta, Me, Ac, Lo

spectrum. from red to blue.

with wider wavelengths (eqg. blue) seems to have more depth than

the color with narrower wavelengths (eq. red).

**QOr > a light spectrum
should also be illustrated here
**QOr > The effect of the illustration relies
mainly on the size, not the color depths

in question
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Red and blue lens

Red and blue lenses

Me, Fa

will let our each eye to view make each of our eyes see Id, Me
different images. different depths. Fa
14.
AUy unula unwidaunla
Mwvaeu (Anaglyph) (Anaglyph)
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Magenta and green lens will let our each eye to view

different images.

Magenta and green lenses make each of our eyes see

different depths.
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mwmmﬁm (_pulfrich effect)) (Pulfrich effect)

'
Aaa o o

L@uﬁ’m‘wuﬂL"}Jﬁw:Vl’]iﬁﬁlﬁ%ﬂﬁﬁﬂ?ﬂ’ﬁ/ﬂﬁ%’] Each filter has a different effect. an eye with dark filter lens

nandnsinesosiaudlailaniniiunyuiaey | will see an image delay more than an eye with lighter filter

Each filter has a different effect. An eye with a darker filter

will perceive an image slower than one with a lighter filter.

Hmiﬂ'ffiw‘iﬂﬁmﬁmﬁ’mLﬁumWLLmﬂﬁiNﬁu lens. So, when an angle shifts, both eyes perceive an image
differently.
ADUNNIDI nsunla TRAUTBUNNGDI

Magenta and green lens Magenta and green lenses Me, Fa

will let our each eye to view make each of our eyes see Id, Me
different images. different depths. Fa
(Lpulfrich effect.) (Pulfrich effect) Or, Me

an An Me

eye with dark filter lens will see an image eye with a darker filter will perceive an image Id

delay more slower Me

an eye one Me
lighter filter lens. a lighter filter. Me
L:ﬁ'@mwfumumﬁﬂugmiﬂﬁaﬁﬂﬁmwﬁ%m%wﬁum‘w So. when an angle shifts, both eyes perceive an image differently. Co

WAINBEINNTIL
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Camera VS Eye

(film)

(lens)

The Camera VS The Eye

(film)

(lens)
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( complex lens)

( diaphragm)

How does a camera work?

When you take a photograph of an object, light from the

object travels to the camera and is refracted by the lens,

forming an image on the film.
The image is inverted and smaller than the object,
because the object is a lot further away than the focal

length of the lens. The camera flips the image so that we

see it the right way up.

( complex lens )

( diaphragm)

How does a camera work?

When you take a photograph of an object, the light from the
object travels to the camera and becomes refracted by the
lens, forming an image on the film.

The image is inverted and smaller than the actual object
because the object is a lot further away than the focal length

of the lens. The inverted image on the film is then flipped to

the right direction when it is developed and printed out.

ADLNNSDI naun e FURUTDUNNSDI

Camera VS Eye The Camera VS The Eye Id, Me
light the light Me
and is refracted and becomes refracted Me
the object the actual object Ta
The camera flips the image so that we see it the right way The inverted image on the film is then flipped to the right direction Lo, Fa
up. when it is developed and printed out.

AUl unuila unuilaunla
NUAATINIUAN (iris&pupil ) (iris & pupil )
ngeangn (cornea) (cornea)
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(retina)
How do our eyes work?

Light enters the pupil. The colorful circle around the pupil

is called the iris which controls how much light is let in.

(retina)
How do our eyes work?
Light enters the eye through the pupil. The circle

surrounding the pupil, called iris controls how much light can

Then, it hits the lens. The lens' job is to focus light rays on
a part called the retina. The retina has a lot of special
nerve cells which sense the light and carry signals to the

brain to let us know what we're seeing!

getin. Then, it hits the lens. The lens' job is to focus light

rays onto the back part of the eye called retina. The retina

has a lot of special nerve cells which sense the light and

carry signals to the brain to let us know what we're seeing!

ADLNNSDI naun e FURUTDUNNSDI
(iris&pupil ) (iris & pupil ) Me
Light enters the pupil. Light enters the eye through the pupil. Ta, Lo
The colorful circle The circle Fa
around the pupil surrounding the pupil, Id
is called the iris called iris Me
iris which controls iris_controls Me
how much light is let in. how much light can getin. Id
on a part_called the retina onto the back part of the eye called retina. Me
on a part called the retina onto the back part of the eye called retina. Ta
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(3D)

A 3d view is where each of our eyes has a different views
and sends to our brain to generate as one 3d view object.

3d view consists of length + width + depth. Try to look

closer at the image below and try to close your eyes

alternately.

In this 3d image there are two layers of images that were

3-dimensional visual

We see things in 3 dimensions because each of our eyes

has different perspectives and sends its sight signals to our

brain where they get combined and interpreted as one 3D

image which has a length, a width, and a depth. Try looking

closer at the cross below with each eye at a time. You will

see the cross seems to move sideward. That is because

almost close together.Try to look at the two_images using

this pairs of different lenses, and see which pair of lenses

your left and right eyes have different perspectives.

A 3D image has two overlapping layers_of the same image.
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can see 3d image.

Take a look at the two images below using these pairs of

different lenses, and see which pair makes you see in 3D.

dauUNNIag nsunla FURTDUNNSDI

(3D) 3-dimensional visual Ta, Ac

3d view things in 3 dimensions Ac, Fa

A 3d view is where We see things in 3 dimensions because Id, Me
has a different views, has different perspectives Me
views perspectives Ac
sends sends its sight signals Ta, Id, Me, Lo
to generate as one 3d view object. where they get combined and interpreted as one 3D image Ta, Id
view object. image Ac

3d view consists which has Me, Ac
consists of length + width + depth. has a length, a width, and a depth. Me

Try to look closer at the image below Try looking closer at the cross below Id

Try to look closer at the image below Try looking closer at the cross below Or, Fa
and try to close your eyes alternately. with each eye at a time. Id

- You will see the cross seems to move sideward. That is because Ta

your left and right eyes have different perspectives.
In this 3d A 3D Fa
In this 3d image there are A 3D image has Id, Me
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two layers of images that were almost close together.

two overlapping layers of the same image.

Fa

two layers of images that were almost close together. two overlapping layers of the same image. Me
two layers of images that were almost close together. two overlapping layers of the same image. Ac
together.Try to look at together. Take a look at Me
Try to look at the two images Take a look at the two images below Sm, Id
Try to look at the two images Try to look at the two images below Or
this pairs of different lenses, these pairs of different lenses, Me
which pair of lenses which pair Id
which pair of lenses can see 3d image. which pair makes you see in 3D. Ac

17.
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TWIN GHOST

The illusion shows herecreate a sense of movement,

caused by the way your eyes have to work to view them.

The light that projects on retina has different forms such as

TWIN GHOSTS
3D motion

The illusion shown here creates a sense of movement by

exploiting the way our eyes work with strongly contrasting

a set of bands with strongly contrasting colors. However,

hues and different sizes. The bats here have contrasting

in this image. We sense the movement from the different

sizes is moving, so we feel that the bats are flying out from

colors on their wings and differ in sizes from the center

outwards, making them seem as if they were flying towards

the center. us.

ADLNNSDI naun e FURUTDUNNSDI
TWIN GHOST TWIN GHOSTS Me, Fa
3D Motion (From ST) 3D motion La, Ac
shows shown Me
herecreate here creates Me
your our Sm, Ta
have to work to view them. work Ta, Lo
The light that projects on retina_has different forms such as  with strongly contrasting hues and different sizes. Sm, Me, Lo, Fa
a set of bands with strongly contrasting colors.
However, in this image. - Me
We sense the movement from the different sizes is moving, The bats here have contrasting colors on their wings and differ in Me

so we feel that the bats are flying out from the center.

sizes from the center outwards, making them seem as if they were




flying towards us.
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FLOATING ZERO
Chromostereopsis is a visual illusion whereby the
impression of depth is seen in two-dimensional color

images. We will see the image as 3D when we look at the

image closer than 1 meter, but this will disappear when we

step back. The results are from the fact that colored lights

FLOATING ZERO

Chromostereopsis is a visual illusion where the impression of

depth can be perceived from two-dimensional color images.

We will see that the image above is 3D when we look at it

from a distance less than 1 meter, but the third dimension

will disappear when we are further away. This is due to the
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refract differently depending on the color causing some

light rays to converge before others in the eye (chromatic

aberration).

fact that lights with different colors refract differently, causing

some light rays to converge before others in the eye

(chromatic aberration).

dauUNNIag nsunla FURTDUNNSDI
whereby where Me
is seen in can be perceived from Id
see the image as 3D see that the image above is 3D Or, Me
the image it Me
closer than 1 meter from a distance less than 1 meter Id
this the third dimension Me
step back. are further away. Lo, Fa
The results are from This is due to Id, Me
colored lights lights with different colors Fa
refract differently depending on the color causing some refract differently, causing some Sm
refract differently depending on the color causing some This is due to the fact that lights with different colors refract Me

differently, causing some
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Eye

(sclera)
(iris)
(pupil)
(cornea)
(retina)
(lens)

(optic nerve)

The Eye
(sclera)
(iris)
(pupil)
(cornea)
(retina)
(lens)

(optic nerve)
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Learning about our eyes
Our eye consists of:

Eyebrows - protect our eyes from sweat and any chemical

Learning about the protectors of our eyes

We have eyebrows to protect our eyes from sweat and other

liquids, eyelids to protect our eyes from debris and clean our

Eyelids - protect our eyes from incoming debris and clean
our eyes every time we blink.

Eyelashes - protect our eyes from dust. Our eyes give us
vision around us and also show our_expression and

emotions.

eyes every time we blink, and eyelashes to protect our eyes

from dust.

Our eyes give us the vision of things around us and also

show our expressions and emotions.

ADLNNSDI Maun e FURUTDUNNSDI
Eye The Eye Id, Me
our eyes the protectors of our eyes Or, Lo
Our eye consists Me
Our eye consists of: We have eyebrows to protect our eyes from sweat and other Or

Eyebrows - protect our eyes from sweat and any chemical

liquid.

liquids, eyelids to protect our eyes from debris and clean our eyes

every time we blink, and eyelashes to protect our eyes from dust.

Eyelids - protect our eyes from incoming debris and clean

our eyes every time we blink.

Eyelashes - protect our eyes from dust. Our eyes give us

vision around us and also show our expression and

emotions.
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Our eye consists of: - Lo, Fa
Eyebrows / Eyelids / Eyelashes

sweat and any chemical liquid. sweat and other liquids Id, Lo
incoming debris debris Id
protect our eyes from dust. Our eyes give us vision around  protect our eyes from dust. La

us and also show our expression and emotions.

Our eyes give us the vision of things around us and also show our

expressions and emotions.

Our eyes give us vision around us Our eyes give us the vision of things around us Id

expression and emotions. expressions and emotions. Me

**QOr > Irrelevance of content and

illustration

20.
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Getting to know how our sense of vision works

Every time we are looking to something or someone, it is

focused by the cornea and lens to make an image

appears upside down on the retina.

cornea
eyeball
optic nerve

regina

ens

However image receptor cells on the retina will send a

nerve signal via optic nerves to the brain to interpret the

image as upright image.

Getting to know how our sense of vision works

Every time we look at something or someone, our corneas

and lenses will focus at the object, making it appear upside

down on the retina.

real object
the light

cornea refracting the light

eyeball
optic nerve

flipped image

retina

lens focusing the light

Then, the photoreceptor cells on the retina will send the

nerve signal of the flipped image via optic nerves to the

brain where it gets interpreted as an upright image.

AALNNGR nNsuA b TUATALNNGR
we are looking to something we look at something Id
itis focused by the cornea and lens our cornea and lenses will focus at the object Id, Ta
cornea and lens corneas and lenses Me, Fa
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to make an image appears upside down on the retina. , making it appear upside down on the retina. Id, Me
RN EEN real object Co
AN the light

PNLLAY cornea refracting the light

NNYINAL flipped image

regina retina Ty
TAULLEANY lens focusing the light Co
However Then, Id
However Then, Me
image receptor cells the photoreceptor cells Sm, Me, Fa
a nerve signal the nerve signal of the flipped image Ta, Id
to interpret the image as upright image. where it gets interpreted as an upright image. Id, Me

21.
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Ames room

Your friend who is outside will estimate how big you are by

comparing with the surrounding objects and space_So if

something arround you are in an abnormal size_your

friends outside from the view position will be amazed. In

fact an object will be smaller when we see it in a longer

Ames room

Your friend outside estimates your size by comparing you

with the surrounding objects and space. So, as the things

around you inside this room are of an abnormal size, your

friend at the viewing window is tricked to see you in a very

different size. The distorted ratio of the room makes an

distance.

object appear to be smaller as it looks like it is placed further

away.

ADLNNSDI FURUTDUNNSDI
who is outside outside Id, Me
will estimate how big you are estimates your size Id, Me
by comparing with by comparing you with Me
space_So space. So, Me
if something as the things Fa
arround around Ty
arround you around you inside this room Ta, Fa
in an abnormal size of an abnormal size, Id, Me
size_your size, your Me
friends friend Sm
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outside from the view position at the viewing window Or, Id, Fa
will be amazed. is tricked to see you in a very different size. Ta, Co, Lo
In fact an object will be smaller when we see it in a longer The distorted ratio of the room makes an object appear to be Id, Me
distance. smaller as it looks like it is placed further away.

In fact an object will be smaller when we see itin a longer  The distorted ratio of the room makes an object appear to be Ta, Lo, Fa

distance.

smaller as it looks like it is placed further away.

22.
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Burglar game
How to play

Walk as quiet as your cat licking her paws!

This is how sensitive our sensory system can be. It is able

to detect even a very small change of condition. However,

the change sometimes is too small so our body cannot

respond. Just like this game, every time we step on the

Burglar Game

Take turns to play 1 person at a time

How to play

When we walk loudly, the game will be able to detect us and

deduct our score. So, try to walk as quietly as a cat licking

its paw!

This game reflects how sensitive our sensory system can be.

pebbles, the score will be decreased. However, if we walk

quiet enough, the game would not be able to detect our

Itis able to detect a very small change of the condition

surrounding us. However, it is not everything that we can

steps.

sense. If the change is too small, our receptor cells will not

be able to detect it.

For example, we can prevent a fly from flying into our mouth

because we can see it clearly, but we cannot avoid a virus

as it is too small.

AALNNGR nNsuA b TUATALNNGA
Burglar game Burglar Game Or
L@"Lﬂﬁﬂ%\mz 1A Take turns to play 1 person at a time Co
quiet Quietly Me
This is how sensitive our sensory system can be. This game reflects how sensitive our sensory system can be. Ta
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It is able to detect even a very small change of condition. It is able to detect a very small change of the condition surrounding Ta
us.

It is able to detect even a very small change of condition. It is able to detect a very small change of the condition surrounding Ta, Lo

However, the change sometimes is too small us. However, it is not everything that we can sense.

S0 our body cannot respond. If the change is too small, our receptor cells will not be able to Id, Me, Lo
detect it.

Just like this game, every time we step on the pebbles, the  When we walk loudly, the game will be able to detect us and Lo

score will be decreased. deduct our score.

However, if we walk quiet enough, the game would notbe  So, try to walk as quietly as a cat licking its paw! Id, Lo

able to detect our steps.

Aozt wuasduiulada vinunasiiiasaziwdngoan - For example, we can prevent a fly from flying into our mouth Co

1. 9anaatiuus la3aazdindnisliiaennszafugn because we can see it clearly, but we cannot avoid a virus as it is

1N nefaa il laliiiu too small.

Burglar game Burglar Game Sm

How to play

Walk as quiet as your cat licking her paws!

This is how sensitive our sensory system can be. Itis able
to detect even a very small change of condition. However,
the change sometimes is too small so our body cannot
respond. Just like this game, every time we step on the
pebbles, the score will be decreased. However, if we walk
quiet enough, the game would not be able to detect our

steps.

Take turns to play 1 person at a time

How to play

When we walk loudly, the game will be able to detect us and
deduct our score. So, try to walk as quietly as a cat licking its paw!
This game reflects how sensitive our sensory system can be. Itis
able to detect a very small change of the condition surrounding us.
However, it is not everything that we can sense. If the change is too
small, our receptor cells will not be able to detect it.

For example, we can prevent a fly from flying into our mouth
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because we can see it clearly, but we cannot avoid a virus as it is

too small.
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Nose
olfactory bulb
nerve fibers
nasal cavity

nostril

Learning about our nose

The Nose
olfactory bulb
nerve fibers
nasal cavity

nostril

Learning about our nose
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Nose helps us to breathe and it allows temperature and

Our nose helps us breathe and adjusts air temperature and

moisture to be adjusted before coming to our lungs. In our

scent.

nasal cavity there is an olfactory bulb which allow sensing

moisture before coming into our lungs. In our nasal cavity,

there is an olfactory bulb which deals with sensing of smell.

daUNNIDY nsunla FURTALNNSDI
Nose The Nose Id, Me
olfactory bulb = Or > laifiAutlane ng
nerve fibers
nasal cavity
nostril
Nose QOur nose Sm, Me, Ta
helps us to breathe helps us breathe Id, Me
and it and Me
allows temperature and moisture to be adjusted adjusts air temperature and moisture Id
coming to coming into Me, Fa
In our nasal cavity there is In our nasal cavity, there is Me
an olfactory bulb which allow an olfactory bulb which deals Id, Me
sensing scent. sensing of smell. Id, Me

134



24.

AURLIL

unuwia

unwdawnla

wzandszamsiunau

4 o a Ly el o
LE]@H?UH@MIMIWNWHTWLLM@Z‘IJ’]\‘I‘H’ENNHHHNWHV]

UszanouiTe U AUUNNUAsHAN W LISz m

Getting to know how our sense of smell works

The olfactory neurons have villus. Whenever we smell an

odor, a chemical in the air will dissolve and bind to the

Fun@w(olfactory neuron)agfilsvancy 5 Aulmad

waslszamiunauaziiaudn-tendi Sada
(villus) Bl luTnssaynuasiiiantnagques)
4 2 - o .
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receptors of the villus. After stimulation, olfactory neurons

will send a signal to the brain allows us recognize different

odors.

Getting to know how our sense of smell works

Each human nostril has an olfactory epithelium (surface

tissue) of about 2.5 centimeters in diameter and around 5

million olfactory neuron cells.

ur olfactory neurons contain small hair-like components

called microvillus. Whenever we smell something, its

chemical diffusing in the air will dissolve in the mucus on our

olfactory epithelium and microvilli, and fuse to the olfactory

neurons. After being stimulated, the olfactory neurons will

send a signal to our brain, allowing us to recognize different

smells.
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Each human nostril has an olfactory epithelium (surface tissue) of Co
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wiayfunaululnssaynusiasdinsrauymeiinunlsyanu

WiRHIIAULN LAY NAWLLITARL v a1 §UN AW (olfactory

about 2.5 centimeters in diameter and around 5 million olfactory

neuron)agilszannd 5 AuLTag neuron cells.

The olfactory neurons Our olfactory neurons Ta, Sm
have contain Id
villus. microvillus. Fa
villus. small hair-like components called microvillus. Ta
an odor something Id

a chemical in the air its chemical diffusing in the air Sm, Ac
will dissolve will dissolve in the mucus on our olfactory epithelium and microvilli, Ta, Ac, Fa
bind fuse Id
receptors of the villus. olfactory neurons. Id, Fa
After stimulation, After being stimulated, Me
olfactory neurons the olfactory neurons Me
the brain our brain Ta, Sm
to the brain allows us recognize different odors. to our brain, allowing us to recognize different smells. Me
to the brain allows us recognize different odors. to our brain, allowing us to recognize different smells. Me
odors. smells. Id

“0r > AAFNNINLAAS
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mﬁ%ﬂa‘u@ﬂﬂﬂ'ﬂ Guess The Smell... : Lets sniff these 6 scents, Do we Guess The Smell: let's sniff these 6 scents. Do we recognize
mma@\‘imuﬂﬁluﬁhﬂ 6 nauiifu sl recognize them_? Tell your friends what you guess. them? Try guessing with your friends.
ﬂﬁumm@ﬂiﬁﬂmmmuLﬁlau%wﬁdﬂﬁm
wileuude..

AALNNGR nNsuA b TUATALNNGR
Guess The Smell... : Guess The Smell: Me
Lets let's Id, Me
Lets sniff these 6 scents, Do we recognize them ? let's sniff these 6 scents. Do we recognize them? Me
Do we recognize them_? Do we recognize them? Me
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Tell your friends what you guess.

Try guessing with your friends.

26.

AURLIL

unwila

unwdawnta

QI I3 ndd‘ 14 = o
nsugnueznauiuidsnasnesazuanan lineaiy
anmuandansaudaunislinauyaiiieitiadin
naesaInaNdueantIIAaiuiainNas

v

a a a K
NeUnFELNATY

Discrimination of smell is the way our brain tell us_about

anything around. If we smell a spoiled food while opening

our lunch box, we will notice something wrong with it for

sure.

Discrimination of smell is the way our brain tells us about the
things around. If we smell spoiled food while opening our
lunch box, we will notice that something is definitely wrong

with it.
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We learn to relate our smell from a spoiled food, and We learn to relate spoiled food to its smell, and will

recognize when we smell it again. This ability protect us recognize it when we smell it again. This ability to distinguish

from diarrhea, and helps us to smell a smoke before smells prevents us from getting a diarrhea. In another case,
seeing it somewhere on fire. it helps us detect smoke and realize that there is a fire

without having to actually see the flame.

daUNNIDY nsunla FURTALNNSDI

tell tells Me
about anything around. about the things around. Id

a spoiled food spoiled food Me
we will notice something wrong with it for sure. we will notice that something is definitely wrong with it. Su, Id
relate our smell from a spoiled food relate spoiled food to its smell Id, Lo, Fa
and recognize when we smell it again. and will recognize it when we smell it again. Me
This ability This ability to distinguish smells Ta
protect us prevents us Id
protect us prevents us Me
from diarrhea, from getting a diarrhea. Id, Me
This ability protect us from diarrhea, and helps us to smell  This ability to distinguish smells prevents us from getting a Sm

a smoke before seeing it somewhere on fire.

diarrhea. In another case, it helps us detect smoke without having

to actually see that something is on fire.
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helps us to smell helps us detect Me

helps us to smell helps us detect Id
a smoke smoke Me
before seeing it somewhere on fire. and realize that there is a fire without having to actually see the Id
flame.
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wHe.. AN AN R sT 2 Mother.....Is there a blue coffee_? Mommy, is there a blue coffee?
ABNANNAL LUBIALAINIETIN Let's sniff scent in a bottle and guess what it is ? Let's sniff the scent in the bottle and guess what smell it is.
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We might not identify some scents, even though_they are

the scents that we are familiar. Colors play an important

role when we are sniffing. We use characteristics of
objects and our experiences to identify things in our daily

life, for example, we recognize a nice scent from hot

brown water right away that it is coffee.

We might not be able to identify some scents, even though

we are familiar with them. Colors play an important role when

we are sniffing. We use characteristics of objects and our

experiences to identify things in our daily life. For example,

we recognize the nice aroma from a hot brown liquid right

away that it is coffee.

daUNNIDY nsunla FURTALNNSDI
Mother Mommy Su
Mother.....Is there a blue coffee ? Mommy, is there a blue coffee? Me
Let's sniff scent in a bottle Let's sniff the scent in the bottle Or, Me
and guess what itis ? and guess what smell it is. Id
and guess what it is_? and guess what smell it is. Me
We might not identify some scents, We might not be able to identify some scents, Id
they are the scents that we are familiar. we are familiar with them. Id
We use characteristics of objects and our experiences to We use characteristics of objects and our experiences to identify Me
identify things in our daily life, for example, things in our daily life. For example,
we recognize a nice scent from hot brown water right away  we recognize the nice aroma from a hot brown liquid right away Me
that it is coffee. that it is coffee.
we recognize a nice scent from hot brown water right away  we recognize the nice aroma from a hot brown liquid right away Id, Fa

that it is coffee.

that it is coffee.
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Mouth

1. circumvallate papillae
2. foliate papillae

3. fungiform papillae

4. filiform gapillae

lingual tonsil

—

he Mouth

There are 4 types of papillae

1. circumvallate papillae
2. foliate papillae

3. fungiform papillae

4. filiform papillae

lingual tonsil
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teste pore
trc

teste bud
circumvallate
foliate

fungiform

umami (delicious)

taste pore

taste receptor cells

taste bud
circumvallate
foliate

fungiform

saltiness
sourness
sweetness
bitterness

umami (deliciousness)

Taste buds which are located in bunches on our papillae are

receptive to the five fundamental tastes. Sticking out your

tongue and looking at it in the mirror, you will see that your

papillae are in 4 different shapes. The largest ones are

a8 5 94 aligned in a V shape at the root of the tongue.
AAUNNSY NN b SURTDUNNSDI

Mouth The Mouth Id, Me

1J1au ( papillae ) § 4 21U There are 4 types of papillae Co

AUA types Fa
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1. circumvallate papillae
2. foliate papillae

3. fungiform papillae

4. filiform papillae
lingual tonsil

taste pore

taste receptor cells
taste bud

circumvallate

= Or > I Audan1w ine

foliate

fungiform

teste pore taste pore Me
trc taste receptor cells

teste bud taste bud

trc taste receptor cells Ta
salty saltiness Me
sour sourness

sweet sweetness

bitter bitterness

umami (delicious)

umami (deliciousness)

(gULTMANAUTLLAAZ 79)
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Taste buds which are located in bunches on our papillae are Sm, Co

receptive to the five fundamental tastes. Sticking out your tongue
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and looking at it in the mirror, you will see that your papillae are in 4

LNIARE 5 94

different shapes. The largest ones are aligned in a V shape at the

root of the tongue.

29.
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mé’i’na’i’m:%’uj Learning about our mouth Learning about our mouth
Uhnifhugauusnlunnsfuuasanlaeininivén | Mouth is a gateway of our food track, its job is to chew The mouth is the gateway of our digestive tract. Its job is to
slumﬁ_lmLﬁymmmﬂﬁ@x@mLﬁﬂ\iw'aﬁ@ublﬂzj food thoroughly enough for our body to digest in our chew food thoroughly enough for our stomach to digest. We
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stomach. We can also identify a taste by our taste buds in | can also identify a taste with the taste buds in our mouth.

our mouth.

Getting to know how our sense of taste works Tastes are enjoyed via the taste buds scattered in our

Getting to know how our sense of taste works

Taste runs by taste buds in our mouth. They are scattered | mouth, especially on our tongue. Whenever we consume

in the oral cavity especially on the tongue. Whenever we something, nerves in the taste buds will send signals for the

consumed something, nerves in the taste buds will send brain to interpret as flavors.

signal to the brain for interpreting the flavors.

daUNNIDY asunla FURLIALNNSD

Mouth is a gateway The mouth is the gateway Me
Mouth is a gateway of our food track, The mouth is the gateway of our digestive tract. Id

Mouth is a gateway of our food track, The mouth is the gateway of our digestive tract. Me
Mouth is a gateway of our food track,_its The mouth is the gateway of our digestive tract. Its Me

its job is to chew food thoroughly enough for our body to Its job is to chew food thoroughly enough for our stomach to digest. Id

digest in our stomach.

We can also identify a taste by our taste buds in our We can also identify a taste with the taste buds in our mouth. Me
mouth.

146



We can also identify a taste by our taste buds in our We can also identify a taste with the taste buds in our mouth. Sm
mouth.

Taste Tastes Fa
Taste runs by Tastes are enjoyed via Id
taste buds in our mouth. the taste buds scattered in our mouth, Me
taste buds in our mouth. They are scattered in the oral the taste buds scattered in our mouth, especially on our tongue. Sm, Id
cavity especially on the tongue.

especially on the tongue. especially on our tongue. Ta, Sm
Whenever we consumed something, Whenever we consume something, Me
send signal to the brain for interpreting the flavors. send signals for the brain to interpret as flavors. Me
send signal to the brain for interpreting the flavors. send signals for the brain to interpret as flavors. Id

30.
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Whose senses are these_?

Believe it or not, there are some species like fish that uses

" bladder" to hear sound...

Now let's find out how these nine species of animals that

have unique senses :

elephant

* Able to hear at frequencies twenty times lower than us.

Whose senses are these?

Believe it or not, some species of fish use their bladder to

hear sounds.

Now let's find out how these nine species have unique

SENSES.

The elephants

* They are able to hear frequencies at the range twenty times

They also use their trunk and feet to hear, both of which
are packed with special receptors to pick up on low
frequency vibrations.

* Their low rumble calls can be picked up by other

elephants 6 km away.

lower than that we can. They also use their trunks and feet to

hear, both of which are packed with special receptors to
pick up on low-frequency vibrations.

* Their low rumbles can be picked up by other elephants as

far as 6 km away.

AAUNNSDY nNswN b SUALRUNNSGRY
Whose senses are these_ ? Whose senses are these? Me
there are some species like fish that uses some species of fish use Id
there are some species like fish that uses some species of fish use their bladder to hear sounds. Id
there are some species like fish that uses some species of fish use Me
uses " bladder" to hear sound... use their bladder to hear sounds. Me
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uses " bladder " to hear sound...

use_their bladder to hear sounds.

Me

uses " bladder " to hear sound... use their bladder to hear sounds. Me
uses " bladder " to hear sound... use their bladder to hear sounds. Me
Now let's find out how these nine species of animals that Now let's find out how these nine species have unique senses: Id
have unique senses :

Now let's find out how these nine species of animals that Now let's find out how these nine species have unique senses: Me
have unique senses :

Now let's find out how these nine species of animals that Now let's find out how these nine species have unique senses; Me
have unique senses :

elephant The elephants Id, Me
* Able to * They are able to Me
hear at frequencies twenty times lower than us. hear frequencies at the range twenty times lower than that we can. Id
They also use their trunk and feet They also use their trunks and feet Me
low frequency vibrations. low-frequency vibrations. Me
* Their low rumble calls * Their low rumbles Id
can be picked up by other elephants 6 km away. can be picked up by other elephants as far as 6 km away. Co
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dolphin

* Like bats, dolphins use echolocation for movement and
locating objects.

* An echolating dolphin can detect a 2.5 cm object, such

as a big coin, from over 70 meters away.

The dolphins

* Like bats, dolphins use echolocation to navigate and locate

objects.
* An echolocating dolphin can detect a 2.5-cm-long object,

such as a coin, from over 70 meters away.

daUNNIDY asunla FURLIALNNSDI
dolphin The dolphins Id, Me
use echolocation for movement and locating objects. use echolocation to navigate and locate objects. Id, Me
An echolating dolphin An echolocating dolphin Ty
a 2.5 cm object a 2.5-cm-long object Id, Me
a big coin a coin Ta, Fa
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shark

* They can hear a fish thrashing in the water from as far as
500 meters away!
* If a shark was put into a large swimming pool, it would be

able to smell a single drop of blood in the water.

sea star

* Arms covered with light sensitive cells. Light that projects

on an "eyespot" on each arm cause the arm to move.

The sharks

* They can hear a fish thrashing in the water from as far as
500 meters away!

* If a shark was put into a swimming pool, it would be able to

smell even a single drop of blood in the water.

The sea stars

* Their arms are covered with photoreceptors (light-sensitive

cells). Light that projects on an "eyespot" on each arm

causes the arm to move.

151




daUNNSD3 msunla TRATALNNIA

shark The sharks Id, Me

a large swimming pool a swimming pool Ta
smell a single drop smell even a single drop Id

sea star The sea stars Id, Me
Arms * Their arms are Me

light sensitive cells. photoreceptors (light-sensitive cells). Ta, Me
cause causes Me

33.
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pigeon

* With eyes mounted laterally on their head, pigeons can

view 340 degrees... everywhere except in back of their
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heads.

* Can detect sounds as low as 0.1 Hz.

* An in-built compass allows them to navigate using the
Earth's magnetic field and the position of the Sun. In
combination with their hearing - this makes them,

probably, the best navigators in nature.

The pigeons

* With eyes mounted laterally on their head, pigeons can see

340 degrees. The left 20 degrees are the angle behind their

head. Whereas we humans have eyes on the front of our

head., our vision span cannot exceed 200 degrees.

* Can detect sounds as low as 0.1 Hz.

* An inbuilt compass allows them to navigate using the
Earth's magnetic field and the position of the Sun. In

combination with their hearing - this makes them, probably,

the best navigators in the nature.

AALNNGR nsunla TNATALNNGA
pigeon The pigeons Id, Me
view see Id
degrees... degrees. Me
everywhere except in back of their heads. The left 20 degrees are the angle behind their head. Me, Lo
TuﬂmzﬁmwwﬁﬁmW@ﬂfﬁﬁum’iﬁ\mmLﬁueﬁﬁu%\ﬂﬁiﬁilﬁu Whereas we humans have eyes on the front of our head, our vision Co
200 a¥AN span cannot exceed 200 degrees.
in-built inbuilt Id
in nature. in the nature. Id
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hawk

* They can see 4-8 times better than humans.

dragonfly

AALHINEN 1 1aud

* Eye contains 30,000 lenses.

The hawks

* Having better vision than humans. they can see a small

object from over 20 feet, while we can only see clearly from

5 feet away.

The dragonflies

* Each of their eyes contains 30,000 lenses, whereas a
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human eye has only one.

daUNNSD3 msunla TRATALNNIA

hawk The hawks Id, Me
ﬁmmmmmlummmLﬁuﬁﬂdmuﬂﬂrimﬂfmqmmmﬁl * Having better vision than humans, they can see a small object Co
mémfmmmumLﬁuvlﬁﬁfmLﬁﬂauﬁ’mﬂfaﬂiﬂmﬁu 5Wnus  from over 20 feet, while we can only see clearly from 5 feet away.
wilaagnsnsoseuiusaniulidaudiegineentiia 20 vs
dragonfly The dragonflies Id, Me
* Eye * Each of their eyes Me
Tuanusiauilies 1 1ud _ whereas a human eye has only one. Co
35.
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snake

* Snakes smell with their tongue. The snake's forked

tongue allows the snake to know the direction of the smell.

* Snakes have no external ears. Therefore, they not hear a

The snakes
* Snakes smell with their tongue. A snake's forked tongue

allows the snake to know which direction the smell is coming

from.

music of a " snake charmer " . Instead, they are probably

reponding to the movements of the snake charmer and the

flute. However, sound waves may travel through bones in

* Snakes have no external ears. Therefore, they cannot hear

music from a snake charmer. Instead, they probably

respond to the movements of the snake charmer and his

AUnang their heads to the middle ear. flute. However, snakes can still recognize sounds as when
sound waves travel through bones in their heads to their
middle ear.

ADLNNSDI naun e FURUTDUNNSDI

shake The snakes Id, Me

The snake's forked tongue A snake's forked tongue Me

to know the direction of the smell. to know which direction the smell is coming from. Ta

they not hear they cannot hear Me

a music music Me

a "snake charmer". snake charmer. Me

Instead, they are probably reponding Instead, they probably respond Me

reponding respond Ty

the snake charmer and the flute. the snake charmer and his flute. However, Id

sound waves may snakes can still recognize sounds as when sound waves Ac
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the middle ear.

their middle ear.

Sm
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moth

The moths

* Noctuid moth has a hearing range between 1,000 amd
240,000 Hz.

* Emperor moth can detect pheromones of other moths
that are 5 km away.

* Emitted sound back to bat, Such action effectively jams

the bat's sonar and confuses them, allowing the moth to fly

* A noctuid moth has a hearing range between 1,000 and
240,000 Hz.

* An Emperor moth can detect pheromones of other moths

that are 5 km away.

* A tiger moth can emit a sound back to an echolocating bat.

Such action effectively jams the bat's sonar and makes it

witleld another day. confused, allowing the moth to fly another day.
AALNNGR AsuA b TUATALNNGA
moth The moths Id, Me
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Noctuid moth A noctuid moth Me
1,000 amd 240,000 Hz. 1,000 and 240,000 Ty
Emperor moth An Emperor moth Me
Emitted sound back to bat, A tiger moth can emit a sound back to an echolocating bat. Ta, Me, Co
Emitted sound back to bat, A tiger moth can emit a sound back to an echolocating bat. Me
confuses them, makes it confused, Me
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Sensory Relationship

We learned about the difference of our five senses, and

Sensory Correlate

From the exhibition, we've learned the differences of our five
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learning also on how each of our senses works, and how

to use it. Now we know which to use in our everyday

activity in daily basis.

QUIZ : In the following images that you will see, you will

senses, how each of them works, and how to use them

separately. But in our daily life, we use several senses at the

same time for each activity. From the following pictures, can

you tell which of the five senses will be used? Choose from

have a 3 choices of answers and tell us on which of our

the provided choices.

dudalating five senses will be used.

daUNNIDY nsunla FURTALNNSDI
Sensory Relationship Sensory Correlate Id
We learned From the exhibition, we've learned Ta, Sm
We learned From the exhibition, we've learned Me
the difference of our five senses, the differences of our five senses, Me, Fa
the difference of our five senses, and learning also on how  the differences of our five senses, how each of them works, and Me
each of our senses works, and how to use it. how to use them separately.
the difference of our five senses, and learning also on how the differences of our five senses, how each of them works, and Id
each of our senses works, and how to use it. how to use them separately.
our senses them Id, Me
how to use it. how to use them separately. Me
how to use it. how to use them separately. Ta, Sm
Now we know which to use in our everyday activity in daily - Me
basis.
Now we know which to use in our everyday activity in daily ~ But in our daily life, we use several senses at the same time for Id, Ac
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basis.

each activity.

QUIZ : In the following images From the following pictures, Id, Me
QUIZ : In the following images From the following pictures, Id
that you will see, - Id
you will have a 3 choices of answers and tell us on which can you tell which of the five senses will be used? Choose from the Ac
of our five senses will be used. provided choices.

you will have a 3 choices of answers and tell us on which can you tell which of the five senses will be used? Choose from the Me
of our five senses will be used. provided choices.

you will have a 3 choices of answers and tell us on which - Sm
of our five senses will be used.

you will have a 3 choices of answers and tell us on which can you tell which of the five senses will be used? Choose from the Id
of our five senses will be used. provided choices.

you will have a 3 choices of answers and tell us on which can you tell which of the five senses will be used? Choose from the Sm, Me

of our five senses will be used.

provided choices.
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e ?

Column or Cathy?

How many columns are there and what else do you see ?

Columns or Colleens?

How many columns are there, and what else do you see?

ARUNNID nsunla TNAUTBUNNGDI
Column or Cathy? Columns or Colleens? Me, Fa
Column or Cathy? Columns or Colleens? Ta, Sm
see? Me

see ?
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At first, your eyes are attracted by the curve of the

columns, but if you look at the background behind the

columns, you will see women.

At first, your eyes might be attracted by the curves of the
protruding columns. But then if you look at the space

between them, you will see silhouettes of women.

daUNNIDY asunla FURLIALNNSDI
are might be Fa
curve curves Me
the columns, the protruding columns. Ta, Fa
the columns, but the protruding columns. But Me
_if you look then if you look Ta, Sm
the background behind the columns, space between them, Id
space between them, Me

the background behind the columns,
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you will see women. you will see silhouettes of women. Me, Fa

AnssAnIsuiinain
40.
AUyl unuila unuilaunla
%19 19 419 dn9 Elephant is the largest land animal. The wild elephant The elephants are the largest land animal at present. Wild
?‘ﬁNL‘ﬂuﬁmﬁmﬁﬁqiutgﬁqmiuiﬂﬂﬂ%ﬂ’u 41911 | needs a lot of space in the forest to live and feed elephants need a lot of space in the forest to live in and find

dnunlunisandavnnuluthann getdiasag themselves. Forest destruction causes the decreasing of food. The more forests people cut down, the less wild

Fstntlasasfag number of the wild elephants. elephants there will be.

ADLNNSDI msunla FURUTDUNNGDI
Elephant is The elephants are Id, Me
the largest land animal. the largest land animal at present. Fa
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Tulantlaaiiu the largest land animal at present. Co
The wild elephant needs a lot of space in the forest Wild elephants need a lot of space in the forest Me

to live and feed themselves. to live in and find food. Id, Me, Ac
to live and feed themselves. to live in and find food. Id
Forest destruction The more forests people cut down, Su
causes the decreasing of number the less wild elephants there will be. Id, Me
of the wild elephants. the less wild elephants there will be. Me

41,

AUy unula unulawnla
@alaseriunang falvuduieduenmis 2 Tiger or deer, who eat plant? Tiger or deer, which animal eats plants?
unaylsige What is this bird? What bird is this?
YNRan This bird is hornbill. It's a hornbill.
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Who which animal Id

eat eats Me
plant? plants? Me, Fa
What is this bird? What bird is this? Id, Ac

This bird is hornbill. It's a hornbill. Id, Me

This bird is_hornbill. It's a hornbill. Me
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Let’s listen the sounds of these wild animals.

Let’s listen to the sounds of these wild animals.

ARUNANSAI

NS b

SURLRLNWSAI

Let’s listen the sounds of these wild animals.

Let’s listen to the sounds of these wild animals.

Me
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Food guide serving size per meal for 6-8 years

Starch 1.5 cups
Sugar 2 teaspoons
Vegetable 1/2 cup
Fruit 1 piece

Milk 3/4 cup

Meat 1/4 tablespoon
Lagume 1 tablespoon

Fats 2 teaspoons

Food guide serving sizes per meal for 6-8-year-olds

Grain products 1 1/2 cups

Sugar 2 teaspoons

Vegetables 1/2 cup

Fruit 1 piece

Milk and alternatives 3/4 cup

Meat and alternatives 1/4 tablespoon

Legumes 1 tablespoon

Fats and oils 2 teaspoons
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Food guide serving size per meal for 6-8 years Food guide serving sizes per meal for 6-8-year-olds Me
Food guide serving size per meal for 6-8 years Food guide serving sizes per meal for 6-8-year-olds Me
Starch 1.5 cups Grain products 1 1/2 cups Id, Ac
Starch 1.5 cups Grain products 1 1/2 cups Sm
Vegetable Vegetables Me
Milk Milk and alternatives Fa
Meat Meat and alternatives Fa
Lagume Legumes Me
Lagume Legumes Id
Fats Fats and oils Ac, Fa
44,
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Please clean up and bring all toys back in the place

Please, do not take the toys out of the area.

Please clean up after yourself and put the toys back in their

place.

Pleasg do not take the toys away from this area.

daUNNIDY nsunla FURTALNNSDI
Please clean up and Please clean up after yourself and Ta, Ac
bring all toys back in the place put the toys back in their place Id, Ac
pbring all toys back in the place put the toys back in their place. Id
bring all toys back in the place put the toys back in their place. Id
bring all toys back in the place put the toys back in their place. Me
Please, do not take the toys Please do not take the toys Ty
out of the area. away from this area. Id
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21MTUAN 5 13 Five Food Groups Five Food Groups
‘m;l:'ﬁl 1 (mﬁuimmm) Group 1 ( Carbohydrate ) Group 1 ( Carbohydrate )
da uila en Ju {ﬁmﬂ Rice, grains, sugar. Carbohydrate is a primary source of Rice, grains, and sugar contain carbohydrate which is a
Windsanuunsenie energy in the bodly. primary source of energy for our body.
‘1/133"171' 2 (Tlsmn) Group 2 ( Protein ) Group 2 ( Protein )
ﬁl/'u uy Lﬁyﬂzﬁlmfﬁi’mj Milk, eggs, and meat help the body to build and mend Milk, eggs, and meat help building our body and mend cells,
dqeliisnannenagoyFEule denuTdRANMIe organs, cell and muscles. muscles, and organs.
‘mﬁ 3 (lagiw) Group 3 ( Fat) Group 3 ( Fats )
lagfuanniouazdnd Fats from vegetables and meat store energy and keep Fats from vegetables and meat give us energy and keep our
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Aot I HINATNULAZAINBLGULATINNE body warm. body warm.

U ﬁ 4 (\NADLI) Group 4 ( Minerals) Group 4 ( Minerals)
in LL@:N@iﬁﬁiNj Fruits and Vegetables Keep the body healthy. Fruits and vegetables keep us healthy.
TqedINN19N9 U939 I INRLAE
ﬁl’ﬁumulﬁwﬂim Group 5 ( Vitamins ) Group 5 ( Vitamins )

Fruits and Vegetables Keep the body healthy. Fruits and vegetables help maintain our digestive and
‘1/133"17{ 5 (AIBNHL) excretory systems.
Anuaznaliisinge

goeldissiunnsetiaswazn1sdunnetulng

ADLNNSDI naun e FURUTDUNNSDI
Rice, grains, sugar. Carbohydrate is a primary source of Rice, grains, and sugar contain carbohydrate which is a primary Sm, Me
energy in the body. source of energy for our body.
Rice, grains, sugar. Carbohydrate is a primary source of Rice, grains, and sugar contain carbohydrate which is a primary Me
energy in the body. source of energy for our body.
Rice, grains, sugar. Carbohydrate is a primary source of Rice, grains, and sugar contain carbohydrate which is a primary Sm, Ta
energy in the body. source of energy for our body.
Milk, eggs, and meat help the body to build and mend Milk, eggs, and meat help building our body and mend cells, Sm, Ta
organs, cell and muscles. muscles, and organs.
Milk, eggs, and meat help the body to build and mend Milk, eggs, and meat help building our body and mend cells, Me
organs, cell and muscles. muscles, and organs.
Milk, eggs, and meat help the body to build and mend Milk, eggs, and meat help building our body and mend cells, Me
organs, cell and muscles. muscles, and organs.
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Milk, eggs, and meat help the body to build and mend Milk, eggs, and meat help building our body and mend cells

organs, cell and muscles.

muscles, and organs.

Sm

Fat Fats Me
Fats from vegetables and meat store energy Fats from vegetables and meat give us energy Ac
and keep body warm. and keep our body warm. Sm, Ta
Fruits and Vegetables Keep the body healthy. Fruits and vegetables keep us healthy. Me
Fruits and Vegetables Keep the body healthy. Fruits and vegetables keep us healthy. Sm, Ta
goelHisriunistiaswazn1sdunnentlulng Fruits and vegetables help maintain our digestive and excretory Ac, Co
systems.

46.
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MM@W‘L&ﬁQéfJ Kid Dental Clinic Kid's Dental Clinic
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Tooth structure
Dentine

Gum

Enamel

Pulp

Nerves and blood vessels

This is what our teeth look like

Dentine
Gum
Enamel

Pulp cavity

Nerves and blood vessels

AAUNNSDY nNswn b SUALRUNNSRY
Kid Dental Clinic Kid's Dental Clinic Me
Tooth structure This is what our teeth look like Su, Ac
Pulp Pulp cavity Ac
47.
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How to brush your teeth properly.

Toothbrushing tools

Toothbrush
Toothpaste
Glass of water

"Kids, for your healthy teeth you have to brush your teeth

everyday in the morning and before you go to bed."

1 Brush by using an up and down motion.

2 Start one side and go all the way to the other side.

3 Brush by using back and forth motion for the lower

chewing surfaces.

4 Brush by using back and forth motion for the lower

chewing surfaces.

5 The final step, brush your tongue to remove plague.

After tooth brushing, don't forget to rinse your mouth with

water.

Let's learn how to brush teeth

What we use when brushing teeth

Toothbrush
Toothpaste

Glass

"Kids, for your healthy teeth, you need to brush them

everyday in the morning and before you go to bed."

1 Brush the outside of your teeth up and down, from one

side all the way to the other.

2 Do the same with the inside of your teeth.

3 Brush the top of your lower teeth back and forth.

4 Do the same with the bottom of your upper teeth.

5 Finally, brush your tongue to remove plaque.

When you finish, don't forget to rinse your mouth with water.

ADLNNSDI msunla TRRUTDUNNGDI
How to brush your teeth properly. Let's learn how to brush teeth Ta, Su
Toothbrushing tools What we use when brushing teeth Ta, Su
Glass of water Glass Ac
"Kids, for your healthy teeth you "Kids, for your healthy teeth, you Me




have to brush

need to brush

Ta, Id

your teeth them Id, Me

1 Brush by using an up and down motion. 1 Brush the outside of your teeth up and down, from one side all Ta, Id, Me
the way to the other.

Auntin the outside of your teeth Co, Lo

2 Start one side and go all the way to the other side. 2 Do the same with the inside of your teeth. Lo

3 Brush by using back and forth motion for the lower 3 Brush the top of your lower teeth back and forth. Su, Id

chewing surfaces.

for - Me

3 Brush by using back and forth motion for the lower 3 Brush the top of your lower teeth back and forth. Su, Ac

chewing surfaces.

4 Brush by using back and forth motion for the lower 4 Do the same with the bottom of your upper teeth. Or, Ac

chewing surfaces.

5 The final step, 5 Finally, Id

After tooth brushing, don't forget to rinse your mouth with When you finish, don't forget to rinse your mouth with water. Ta, Su

water.
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ARINLLNA First aid Room First Aid Room
ARINYLNQ First aid Room First Aid Room
WnunauldlEueas Do not come in Non-playing area

NuwNzuAz ag 121

For Todders (1 - 2 years old)

Toddlers’ Corner (1-2 years old)

ADLNNSD sunla TURUTDUNNSDI
First aid Room First Aid Room Me
Do not come in Non-playing area Ac
Todders Toddlers’ Ty
For Todders Toddlers’ Corner Ac
(1-2 1-2 Me
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Hydropower

Hydropower is_energy generated from flowing or falling

water. It can be used to drive a turbine and generator to

produce electricity called "Hydroelectricity".

Hydropower
Hydropower is a type of energy generated in the flowing or

falling of water. It can be used to drive a turbine generator to

produce electricity called "hydroelectricity".

daUNNIDY asunla FURLIALNNSD
Hydropower is_energy Hydropower is a type of energy Me
generated from flowing or falling water. generated in the flowing or falling of water. Ac
drive a turbine and generator drive a turbine generator Ac
"Hydroelectricity". "hydroelectricity". Me
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NANUUAIR TR Solar Energy Solar Energy
dHlunaaanuannnisuefadreancsenfingnga Solar energy comes from solar radiation that strikes the Solar energy comes from solar radiation that strikes the

wnelalan ‘-?mﬂuwﬁ'\imuwguﬁﬂuﬁmmm uazi earth's surface. It is renewable energy, clean, and highly earth's surface. This clean renewable energy is a highly

ﬁ'ﬂﬁlm‘w@Jﬂuﬂi‘fzmﬁima&’lmmﬁﬁmﬁ potential in Thailand. There are 2 main uses of solar potential resource in Thailand. Its 2 main uses involve a solar
sz lemdly 2 gﬂLL‘LI‘u A n1sldnwaaany energy which are a solar thermal system and a solar thermal system and a solar electric system.

ugseindiananANsen uaznnslinasy | electric system.

wAIBARETNaLAR I

ARUNANSAI NS b SURLRLNWSAI

It is renewable energy, clean, and highly potential in This clean renewable energy is a highly potential resource in Sm, Me

Thailand. Thailand.
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There are 2 main uses of solar energy which are a solar Its 2 main uses involve a solar thermal system and a solar electric Id, Sm
thermal system and a solar electric system. system.
51.
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WANUTINIA Biomass Energy Biomass Energy
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Biomass is_organic material derived from living things
including agricultural residues, industrial waste, garbage

and dung. Biomass is used to replace fossil in the form of

solid such as charcoal briquettes, liquid such as biodiesel

and biogas such as methane.

Biomass is_an organic substance derived from living things

including agricultural residues, industrial waste, garbage

and dung. Biomass can replace fossil fuels when

transformed into any matter state; solid such as charcoal

briquettes, liquid such as biodiesel and biogas such as

methane.
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ADLNNIDI msunla TURUTBUNNGDI
Biomass is_organic material Biomass is_an organic substance Me
Biomass is organic material Biomass is an organic substance Ac
Biomass is used to replace Biomass can replace Id
fossil fossil fuels Ac
when transformed into any matter state; Id

in the form of

52.

L9 L
AURUU

unwila

unuiawnta

NAWUTILARES
Wundaauiinaainnisilasuwdasnnselu
AAdea1e99EAaN AIN130NATU A9

- 4 -
899115 11U N7ulasuainp At dUe9RTAaN

109516 lalagauuLLsINFI LA TIaL uay

Nuclear energy

Nuclear energy is the energy that holds the nucleus of an

atom. It can be released via two fundamental processes:
fusion and fission. In nature, the sun and the other stars

use nuclear fusion to release energy. On earth, nuclear

Nuclear energy

Nuclear energy derives from changes within the nucleus of

an atom. It can be released via two fundamental processes:

fusion and fission. In nature, the Sun and other stars use

nuclear fusion to release energy. On Earth, we use nuclear
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fission is used to produce electricity in nuclear power

plants.

fission to generate electricity in nuclear power plants.

ADLNNSDI nsunla FURUTDUNNSDI

Nuclear energy is the energy that holds the nucleus of an Nuclear energy derives from changes within the nucleus of an Ac

atom. atom.

the sun the Sun Me

the other stars other stars Me

On earth, On Earth, Me
nuclear fission is used to produce electricity in nuclear we use nuclear fission to generate electricity in nuclear power Sm
power plants. plants.

53.
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Wind Energy

Wind energy is powered by the movement of air due to the

difference of air temperature. The air with higher

temperature buoys up and let the air with lower

temperature to flow in. The flow of the airs causes wind,
which is used to generate electricity by using wind
turbines and generators to convert mechanical energy to

electrical energy.

Wind Energy

Wind energy is powered by the movement of air caused by

the difference of air temperature. The warmer air buoys,

allowing the cooler air to flow in. Such flow of air generates

wind which, used with turbines and generators, convert

mechanical energy to electrical energy.

ADLNNSDI naun e FURUTDUNNSDI
due to caused by Me
The air with higher temperature The warmer air Id
buoys up buoys, Id, Ac
let the air with lower temperature to flow in. allowing the cooler air to flow in. Id, Me
let the air with lower temperature to flow in. allowing the cooler air to flow in. Id
The flow Such flow Sm
the airs causes wind, air generates wind Me
the airs causes wind, air generates wind Id
which is used which, used Fa
to generate electricity by using wind turbines and with turbines and generators, convert mechanical energy to Sm

generators to convert mechanical energy to electrical

electrical energy.
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Did you know_?

100 units of coal energy can generate electricity, that is

Did you know?

100 units of electricity generated from coal energy. when

distributed to consumers, and eventually converted to only

distributed to consumers, will eventually be converted to

2 units of light energy. Where did the rest go ?

only 2 units of light energy. Where does the rest go?
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100 units of coal energy can generate electricity, that is

100 units of electricity generated from coal energy, when Me, Ac

distributed to consumers, and eventually converted to only

distributed to consumers, will eventually be converted to only 2

2 units of light energy.

units of light energy.
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Where did the rest go ?

Where does the rest go?

Me

Where did the rest go ?

Where does the rest go?

Me
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Why is energy literacy important ?

To provide adeqguate information for energy decision

making
To contribute to sustainable energy use
To save your money

To support national energy security

Why is energy literacy important?

It enables us to make an informed decision about energy.

It contributes to sustainable energy use
It saves your money
It supports national energy security

It reduces risks and environmental impacts
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AdINNTRIULATE NAuAzAIAN To promote economic and social development
dauUNNIag nsunla FURTDUNNSDI

To It Id
provide adequate information for energy decision making enables us to make an informed decision about energy. Id
risk risks Me
56.
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Wﬁ?’l\ﬁuuaulﬁﬂu Jlunasaun 1618 il Sunun Renewable energy sources supply unlimited energy or Renewable energies can be inexhaustible or replenishable
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replenish it in a short time. It can be considered as clean

or green energy because it has low carbon emissions and

it is environmental friendly. The renewable energy is

generated from natural sources including sun, water, wind,

biomass and geothermal.

in a short time. They are considered clean or green for their

low carbon emissions and environmental friendliness. The

energies can be obtained from natural sources including

sunlight, water, wind, biomass and subterranean heat.

ADUNNIDI nsunla TRAUTBUNNGDI
Renewable energy sources supply unlimited energy Renewable energies can be inexhaustible Id, Ac
or replenish it in a short time. or replenishable in a short time. Me
It They Me
can be considered as clean or green energy are considered clean or green Fa
can be considered as clean or green energy are considered clean or green Me
because it has low carbon emissions for their low carbon emissions Id, Me
and it is environmental friendly. and environmental friendliness. Id, Me
The renewable energy The energies Id, Me
is generated from natural sources can be obtained from natural sources Fa
including sun, water, wind, biomass and geothermal. including sunlight, water, wind, biomass and subterranean heat. Id, Fa
including sun, water, wind, biomass and geothermal. including sunlight, water, wind, biomass and subterranean heat. Me
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Water Energy
Water energy comes from currents, waves and tides.
When water flows or falls into water turbines, hydropower

generators can produce electricity.

Water Energy
Water energy comes from currents, waves and tides. When

water flows or falls into water turbines, it drives hydropower

generators to produce electricity.
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When water flows or falls into water turbines, hydropower

generators can produce electricity.

When water flows or falls into water turbines, it drives hydropower Lo

generators to produce electricity.
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Wind Energy

Wind is created when warm air rises,and cooler air flows to

take place. Wind energy is used for electricitygeneration

Wind Energy

Wind is created when warmer air rises and cooler air flows in

to take place. Wind energy is applied to wind turbine

and water pumping via wind turbine technology.

technology to pump water and generate electricity.

daUNNIDY asunla FURLIALNNSD
when warm air when warmer air Fa
rises,and rises and Me
cooler air flows to take place. cooler air flows in to take place. Me
Wind energy is used for electricitygeneration and water Wind energy is applied to wind turbine technology to pump water Id, Me

pumping via wind turbine technology.

and generate electricity.




Wind energy is used for electricitygeneration and water Wind energy is applied to wind turbine technology to pump water Me
pumping via wind turbine technology. and generate electricity.
Wind energy is used for electricitygeneration and water Wind energy is applied to wind turbine technology to pump water Id

pumping via wind turbine technology.

and generate electricity.
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Biomass Energy

Biomass is organic material made fromplants andanimals.

The examples of biomass fuels are crops, manureand

Biomass Energy

Biomass is organic substances derived from plant and

animal matters, manure and garbage. Biomass is used to

garbage. Biomass is used to make heat and electricity,

and its forms can be solid as wood, liguidas biodiesel and

biogas as methane.

produce heat and electricity. It can be in the forms of solid,

liguid or gas, like wood, biodiesel and methane.
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Biomass is organic material Biomass is organic substances Me
Biomass is organic material Biomass is organic substances Ac
made derived Ac
fromplants from plant Me
andanimals. and animal matters, Me
andanimals. and animal matters, Fa
andanimals. and animal matters, Me
The examples of biomass fuels are crops, manureand manure and garbage. Sm
garbage.

The examples of biomass fuels are crops, manureand manure and garbage. Me
garbage.

Biomass is used to make heat Biomass is used to produce heat Id
and electricity, and and electricity. Me
its forms can be It can be in the forms of Id
solid as wood, liquidas biodiesel and biogas as methane. solid, liquid or gas, like wood, biodiesel and methane Sm, Id
solid as wood, liquidas biodiesel and biogas as methane. solid, liquid or gas, like wood, biodiesel and methane Me
solid as wood, liquidas biodiesel and biogas as methane. solid, liquid or gas, like wood, biodiesel and methane Ac
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Geothermal Energy
Geothermal energy is generated under the earth's surface.
It causeshot springs and geysers. Steam or hot water can

be used to generateelectricity.

Geothermal Energy
Geothermal energy is generated under the earth's surface,
producing hot springs and geysers. Steam or hot water can

be used to generate electricity.

daUNNIDY asunla FURLIALNNSDI
Geothermal energy is generated under the earth's surface. Geothermal energy is generated under the earth's surface, Me
It causeshot springs and geysers. producing hot springs and geysers.
Geothermal energy is generated under the earth's surface.  Geothermal energy is generated under the earth's surface, Id
It causeshot springs and geysers. producing hot springs and geysers.
Geothermal energy is generated under the earth's surface.  Geothermal energy is generated under the earth's surface, Me
It causeshot springs and geysers. producing hot springs and geysers.
Steam or hot water can be used to generateelectricity. Steam or hot water can be used to generate electricity. Me
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The Sun: A Great Source of Energy

Age - 4,600 million years

Size - 109 times the earth

Distance from Earth - 150 million Kilometers

Mass - 333,000 Earth masses

The Sun: A Great Source of Energy

Age - 4,600 million years

Size - 109 times of the Earth

Distance from Earth - 150 million kilometers

Mass - 333,000 times that of Earth's
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Surface temperature - 5500 degrees Celsius.
central temperature - 15 million degrees Celsius

Luminosity - 3.8 x 10°° Watts

Surface temperature - 5,500 degrees Celsius.
Core temperature - 15 million degrees Celsius

Luminosity - 3.8 x 10°° Watts
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Size - 109 times the earth Size - 109 times of the Earth Me
Size - 109 times the earth Size - 109 times of the Earth Me
Distance from Earth - 150 million Kilometers Distance from Earth - 150 million kilometers Me
Mass - 333,000 Earth masses Mass - 333,000 times that of Earth's Me
Surface temperature - 5500 degrees Celsius. Surface temperature - 5,500 degrees Celsius. Me
central temperature - 15 million degrees Celsius Core temperature - 15 million degrees Celsius Me
Luminosity - 3.8 x 10”° Watts Luminosity - 3.8 x 10°° Watts

central temperature - 15 million degrees Celsius Core temperature - 15 million degrees Celsius Id

Luminosity - 3.8 x 10°° Watts

Luminosity - 3.8 x 10°° Watts
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Solar Energy and Uses

The sun is the main source of energy for all living things on
Earth. Its radiation is in the forms of heat and light. Heat
generates wind, rain and wave. Light is important for

plants to photosynthesize.

Human beings have used sunlight for drying clothes and

Solar Energy and its Uses
The Sun is the main source of energy for all living things on
Earth. Its radiation is in the forms of heat and light. Heat

generates wind, rain and wave

photosynthesis of plants.

Humans have long been using sunlight to dry clothes and

food. Nowadays, technology has made uses of solar

energy more effectively by these two systems.

1. Solar thermal system: This is used for water heating,

solar dryer and solar cooking by using solar collectors and

heat storages.

2. Solar electric system: This system produces electricity

by using solar cells (photovoltaic cells, PV) to convert light

into electric current.

food. Nowadays, technology has made effective uses of

solar energy in two ways.

1. Solar thermal system Solar collectors and heat storages

are used in heating, drying and cooking.

2. Solar electric system Solar cells (photovoltaic cells, PV)

produce electricity by converting lights to electric currents.

Solar dryer and solar stove

while light is important to the
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The sun The Sun Me
Heat generates wind, rain and wave. Light is important for ~ Heat generates wind, rain and wave, while light is important for Sm
plants to photosynthesize. plants' photosynthesis.

Light is important for plants to photosynthesize. light is important to photosynthesis of plants. Id
Human beings Humans Id
have used sunlight for drying clothes and food. have long been using sunlight to dry clothes and food. Me, Lo
Nowadays, technology has made uses of solar energy Nowadays, technology has made effective uses of solar_energy in Me
more effectively by these two systems. two ways.

Nowadays, technology has made uses of solar energy Nowadays, technology has made effective use of solar energy in Me
more effectively by these two systems. two ways.

Nowadays, technology has made uses of solar energy Nowadays, technology has made effective use of solar energy in Id, Me
more effectively by these two systems. two ways.

Nowadays, technology has made uses of solar energy Nowadays, technology has made effective use of solar energy in Id
more effectively by these two systems. two ways.

1. Solar thermal system: 1. Solar thermal system La, Or, Me
This is Solar collectors and heat storages are Me
used for water heating, solar dryer and solar cooking by used in heating. drying and cooking. Ta, Id
using solar collectors and heat storages.

2. Solar electric system: 2. Solar electric system La, Or, Me
This system Solar cells (photovoltaic cells, PV) Me
produces electricity by using solar cells (photovoltaic produce electricity by converting Id

cells, PV) to convert
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light into electric current.

lights to electric currents.

Me

light into electric current.

lights to electric currents.

Me
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Solar dryer and solar stove

Co

63.

196



AURLIL

unuwia

unwdawnla

° o

v a v v o a Le
dam-daa11n 199015 ENAINBLAIA TR
v a
dan
* lunasnunyuneun i Anws Tddduuun uay
Wlunasauazana
a YU :2

* NPTUILNNTNARAINTDULAZ INTHNAN
wasafndaztanlaasanfuenludduninn
wazlinaldnananemiades
* g2 UNAR AN NI TA A WAID ARTA1N19D
Ansaldazaanlunannua e [ AMNaIAIg
v = = a 3 e A
TNUTEU LUATULN VERRAAAILILINUUE 158 LAY

=
AL
* 3fiaan19NN9UANAIARAITELLNANGN NI
sruUANNNTaNBLE e Ined R LR

daarin

Advantages - Disadvantages of Solar Energy

Advantages - Disadvantages

* The advantages of solar energy include: free and

unlimited supply: clean energy: low carbon emissions:

easy installation; low or no maintenance.

* The disadvantages of solar energy include: the

intermittent nature of sunlight; cost of installation; large

Advantages - Disadvantages of Solar Energy

Advantages

* free, clean and renewable

* low carbon emissions, no sound pollution

* easy installation; low or no maintenance.

Disadvantages

* intermittent nature of sunlight

installation areas for solar panels.

* cost of installation and supply

* large installation areas are required
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Advantages - Disadvantages Advantages La, Or
Disadvantages

* The advantages of solar energy include: free and * free, clean and renewable La, Or
unlimited supply; clean energy; low carbon emissions; * Jow carbon emissions, no sound pollution
easy installation; low or no maintenance. * easy installation; low or no maintenance.
* The disadvantages of solar energy include: the * intermittent nature of sunlight La, Or
intermittent nature of sunlight; cost of installation; large * cost of installation and supply
installation areas for solar panels. * large installation areas are required
alnsnd supply Co
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Solar Furnace

A solar furnace works by using a parabolic reflector to
concentrate light from the sun onto a focal point. The
temperature at the focal point may reach up to 3,000
degrees Celsius. It is high enough to melt steel, make

hydrogen fuel, and generate electricity.

Solar Furnace

A solar furnace uses a large parabolic reflector to
concentrate sunlight onto a focal point where the
temperature may reach as high as 3,000 degrees Celsius.

Such heat in the furnace is strong enough to melt steel,

separate hydrogen and oxygen atoms to produce hydrogen

fuel, and generate electricity.
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works by using

Id
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light from the sun sunlight Id
at the focal point where Id, Me
reach up to 3,000 degrees Celsius. reach as high as 3,000 degrees Celsius. Id
It is high enough to melt steel, Such heat in the furnace is strong enough to melt steel, Ta
make hydrogen fuel, and generate electricity. separate hydrogen and oxygen atoms to produce hydrogen fuel, Ta, Ac

and generate electricity.
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