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Why do birds fly south for the winter?
Many b i rds  migra te  o r  f l y  sou th  fo r  the  win te r
because  o f  t empera tu re  changes .  Co ld ,  snowy

win te r s  can  c rea te  a  rea l  hea l th  hazard  fo r  them,
as  does  the  lack  o f  food.  So when the  days  g row
shor te r  and co lder,  b i rds  se t  o f f  fo r  the i r  warmer

win te r  home.

What is blood pressure?
As b lood accumu la tes  in  the  hear t ’s  l e f t  ven t r i c le ,
the  wa l l s  con t rac t ,  fo rc ing  the  b lood ou t  and in to

an ar te r y,  pu t t i ng  a  lo t  o f  p ressu re  on  the
ar te r y ’s  wa l l .  Th i s  i s  ca l l ed  sys to l i c  p ressu re .  As

the  ar te r y  expands  and the  b lood moves  in to
ve ins  and cap i l la r ie s  tha t  p ressu re  decreases .

Th i s  i s  ca l l ed  d ias to l i c  p ressu re .  

How does bubble gum make bubbles?
Bubb le  gum con ta ins  more  rubber  than average

chewing gum,  g iv ing  i t  an  e las t i c  p roper ty.
When b lowing a  bubb le ,  the  gum i s  f i r s t

s t re t ched and f la t t ened agains t  t he  tongue.  When
the  per son  s ta r t s  to  b low,  the  gum s t re t ches

fu r the r  and fu r the r,  mak ing a  bubb le .  F ina l l y,  t he
bubb le  pops  and fo lds  r igh t  back  up,  l eav ing a

wad o f  gum again .

How does a fire extinguisher work?
The  common home f i re  ex t ingu i sher  con ta ins

carbon d iox ide  o r  CO2 in  a  l iqu id  fo rm.  Housed
in  the  ex t ingu i sher,  t he  CO2 is  under  t remendous

pressu re .  Dur ing  a  f i re  when the  ex t ingu i sher
t r igger  i s  pu l l ed ,  the  CO2 is  re leased as  a  b las t
o f  ve r y  co ld ,  snowy - look ing gas .  As  i t  h i t s  t he

f i re ,  t he  CO2 molecu les  smo ther  the  oxygen
molecu les ,  s topp ing the  f i re co ld .

Y O U  W I L L  N E E D :

F L AV O R E D H A R D C A N D I E S

A PA RT N E R

NO T E B O O K A N D P E N

W H AT T O D O :

Get  a  par tne r  to  do the  exper imen t  w i th
you .

Have one per son  c lose  the i r  eyes  and ho ld
the i r  nose ,  wh i le  the  o the r  per son  feeds
them a f lavored hard  candy wi thou t  t e l l i ng
them the  f lavor.

The  per son  wi th  the  candy in  the i r  mou th
shou ld  t r y to  guess  wha t  f lavor  the  candy
i s  w i thou t  l e t t i ng  go o f  the i r  nose .  Give
them severa l  m inu tes  so  the  candy has  a
chance to  d i s so l ve  in  the i r  mou th .  Th i s  w i l l
g i ve  them enough t ime to  de tec t  t he  f lavor.

I s  t he re any  change in  the  tas te  o f  t he
candy f rom the  beg inn ing to  the  end o f  
the  exper imen t?  Desc r ibe  the  tas tes .  

W H AT  T H I S  M E A N S :

MUCH OF WHAT WE PERCE IVE AS “TASTE” I S DUE

TO OUR SENSE OF SMEL L . AT F I RS T, YOU MAY NOT

BE AB LE TO TE L L THE SPEC I F IC F LAVOR OF THE

CANDY, JUST PERHAPS A SENSAT ION OF

SWEETNESS OR SOURNESS. I F PAT I ENT, AS THE

CANDY D ISSOLVES YOU CAN IDENT I FY THE SPEC I F IC

TASTE .TH IS I S BECAUSE SOME SCENT MOLECULES

VOLAT I L I Z E AND TRAVE L UP THROUGH A “BACK

DOOR” – A PASSAGE AT THE BACK OF THE THROAT

TO THE NOSE. S INCE WE CAN ONLY TASTE FOUR

D I F FERENT TRUE TASTES – SWEET, SOUR, SALT AND

B I T TER – I T I S ACTUAL LY SMEL L THAT LE TS US

EXPER I ENCE THE COMPLEX, MOUTHWATER ING

F LAVORS WE ASSOC IATE WITH OUR FAVOR I TE

FOODS.

It’s all in the
Taste Buds
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Nails for
Breakfast?

Y O U  W I L L  N E E D :

“ I R O N - F O RT I F I E D” B R E A K FA S T C E R E A L

A B L E N D E R

ME A S U R I N G C U P

A C L E A R P L A S T I C C U P

WAT E R

A S T R O N G M A G N E T

WH I T E P L A S T I C S P O O N

W H AT T O D O :

Mix two cups  o f  i ron - fo r t i f i ed  ce rea l  w i th
two cups  o f  wa te r  in  the  b lender  p i t cher.
Le t  i t  s i t  fo r  a  few minu tes  un t i l  t he
cerea l  i s  so f t ,  t hen  b lend to  make a
smoo th  cons i s tency.

Pour  some o f  the  ce rea l  m ix  in to  a  c lear
p las t i c  cup.

Whi le  ho ld ing the  magne t  aga ins t  t he
ou t s ide  o f  t he  cup,  s t i r  t he  mix  ins ide
the  cup gen t l y  w i th  the  p las t i c  spoon.
What  happens  when the  magne t  i s  taken
away?

W H AT  T H I S  M E A N S :

SOME OF THE I RON WITH WHICH OUR

BREAKFAST CEREALS ARE FORT I F I ED I S IN THE

FORM OF “RAW” ELEMENTAL I RON, HENCE THE

STRONG ATTRACT ION TO THE MAGNET ( I RON IN

COMPOUNDS DOES NOT SHOW TH IS SAME

DEGREE OF ATTRACT ION) .  THE SMAL L P I ECES OF

E LEMENTAL I RON ARE ATTRACTED TO THE

MAGNET AND GATHER TO FORM THE DARK SPOT

YOU CAN SEE ON THE S IDE OF THE CUP. THE

LONGER YOU ST I R THE CEREAL M IX IN THE CUP,
THE DARKER THE SPOT. WHEN THE MAGNET I S

REMOVED, THE SPOT WI L L GRADUAL LY D I SPERSE

BACK INTO THE CEREAL .
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Soil vs. Cotton
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Y O U W I L L N E E D :

CO T T O N B A L L S

PO T T I N G S O I L

L I M A B E A N S E E D S

WAT E R

TH R E E C L E A R P L A S T I C C U P S

NO T E B O O K

W H AT T O D O :

F i l l  one  p las t i c  cup ha l f  way wi th  so i l .  P lace  a
few seeds  on  top  o f  t he  so i l  l eav ing a  l i t t l e
space  be tween them.  Then f i l l  t he  res t  o f  t he
cup wi th  so i l ,  so  you  can bur y  the  seeds .

F i l l  t he  o the r  p las t i c  cup ha l f  way wi th  co t ton
ba l l s .  Randomly  p lace  one  or  more seeds
be tween the  co t ton  ba l l s .  F i l l  t he  res t  o f  t he
cup wi th  co t ton  ba l l s ,  aga in  bur y ing  the  seeds .

F i l l  t he  th i rd  p las t i c  cup wi th  wa te r.  

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  so i l .  Make su re  the  so i l
i s  no t  soupy, bu t  mo i s t  to  the  touch  ( s t i cks  to
your  f i nger s ) .

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  co t ton  ba l l s .  S ta r t  w i th
a VERY SMALL  amoun t  o f  wa te r  and add more
wate r  a  l i t t l e  a t  a  t ime.  The  co t ton  ba l l s  shou ld
jus t  be  moi s tened,  no t  soak ing.

P lace  the  cups  on  a  she l f  o r  w indow ledge
(make su re the  ledge i s  no t  too  co ld ) .  P lan t s  do
be t te r  i f  t hey  are  ab le  to  ge t  some sun .

Wate r  p lan t s  as  needed when the  so i l/co t ton
ba l l s  a re  d r y  to  the  touch .  

Watch  ever yday and wr i te  down wha t  happens .

W H AT  T H I S  M E A N S :

L I KE ANY L IV ING TH ING IN A DEVE LOP ING STAGE, THE

SEEDS ’ CE L L S D IV IDE , CREAT ING A T INY STUB THAT WI L L

BE THE BEG INN ING OF THE ROOT. TH IS L I T T L E F INGER,
CAL L ED A “RAD IC LE ,”  I S THE F I RS T TH ING TO PUSH OUT

OF THE SEED AND ANCHOR I TSE L F IN THE SO I L . IN
ORDER FOR THE T INY ROOTS (AND THE P LANT) TO

GROW, I T NEEDS WATER AND NUTR I ENTS. WHI LE THE

COTTON CAN HOLD WATER TO HELP GERM INATE THE

SEEDS, I T DOES NOT CONTA IN THE K IND OF NUTR I ENTS

FOUND IN SO I L WH ICH THE SEEDS NEED TO THR IVE AND

GROW.
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k i d s  a n d  s c i e n c e :
p o i n t e r s  f o r  p a r e n t s

What  can paren t s  do  to  make su re  the i r  ch i ld ren
are  p roper ly  p repared fo r  the  sc ience  and
techno logy -d r i ven  wor ld  ahead? In  a  recen t
Bayer  Corpora t ion/Nat iona l  Sc ience  Founda t ion
su r vey,  Amer ica ’s  Ph .D.  sc ien t i s t s  g ive  some
adv ice :

Know that  in teres t  in  sc ience begins
ear ly.  The  major i t y  o f  sc ien t i s t s  say  the i r
in te res t  i n  sc ience  was  f i r s t  sparked be fo re  
age 11.  

Be aware that  g i r l s  l ike  sc ience as  much
as boys.  Moun t ing  ev idence  ind ica tes  tha t  g i r l s
and boys  s ta r t  equa l l y  in te res ted  in  sc ience .
Main ta in ing  tha t  in te res t  i s  t he  key.  

Unders tand your  ro le .  Sc ien t i s t s  say  when i t
came to  ign i t i ng  the i r  ear ly  in te res t  i n  sc ience ,
the i r  paren t s  were the  s ing le  b igges t  in f l uence .  

Expose ch i ldren to  ro le  models .  Contac t
sc ience  and techno logy -based companies  in  your
communi ty, l i ke  Bayer, tha t  have  employee -
vo lun tee r  p rograms tha t  a l low sc ien t i s t s  to  spend
t ime wi th  s tuden t s  in  loca l  schoo l s .  

Check out  school  sc ience programs.  Ask
your  ch i ld ren ’s teachers  how they  teach  sc ience .
I s  i t  hands -on  and inqu i r y -based?  I f  you  have
any ques t ions ,  o rgan iza t ions  l i ke  the  Nat iona l
Sc ience  Resources  Cen te r,  can  he lp .

Nur ture the i r  in teres ts  outs ide of  school .
Noodl ing  around a t  home,  se t t i ng  up in fo rma l
exper imen t s  a f te r  schoo l  and on  weekends ,  i s  no t
on ly  fun ,  bu t  e f fec t i ve ,  repor t  t he  sc ien t i s t s .  

Ut i l i ze  sc ience resources .  Today, wi th  the
In te rne t ,  sc ience  museums,  zoos  and o the r  na tu re
parks ,  and the  pub l i c  l ib ra r y, resources  abound.

Bayer ’s  Making Sc ience Make Sense —
ht tp ://www.BayerUS.com/msms

Bi l l  Nye the Sc ience Guy —
ht tp ://www.nye labs .com

NPR Sc ience Fr iday —
ht tp ://www.sc ience f r iday.com

Ear th  & Sky — ht tp ://www.ear thsky.com

NASA — ht tp ://www.nasa.gov  

PBS Kids  — ht tp ://pbsk ids .o rg

Nat ional  Sc ience Teachers  Assoc ia t ion —
ht tp ://www.ns ta .o rg
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w e b  s i t e s
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Y O U  W I L L  N E E D :

WAT E R C R E S S S E E D S

PO T T I N G C O M P O S T

A S H A L L O W T R AY F O R G R O W I N G S E E D S

CA R D B O A R D ( B I G E N O U G H T O C O V E R T H E T R AY )
SC I S S O R S

W H AT T O D O :

F i l l  t he  t ray  wi th  the  po t t i ng  compos t .
Spr ink le  wa te rc ress  seeds  on  the  su r face
and wate r  them gen t l y.

Leave  the  t ray  on  a  window s i l l ,  where i t
w i l l  ge t  p len ty  o f  l igh t .  Check  each day to
see  how the  seeds  a re  g rowing.

Af te r  a  few days ,  when the  leaves  have
fo rmed,  cu t  a  p iece  o f  cardboard b ig
enough to  cover  the  t ray. Cu t  ou t  a  c i r c le
in  the  midd le  o f  t he  cardboard and pu t  i t  
ove r  the  t ray. Again ,  check  each day.
What  happens  to  the  shoo t s  under  the
cardboard?  How can you  te l l  f rom th i s
p ro jec t  t ha t  p lan t s  need l igh t  to  g row?

W H AT  T H I S  M E A N S :

A PLANT I S A L I V ING TH ING THAT NEEDS FOOD IN

ORDER TO GROW. WHEN A PLANT I S EXPOSED TO

SUNL IGHT, I T T RAPS THE L IGHT ENERGY AND

CONVERTS I T INTO FOOD THROUGH A

PROCESS CAL L ED PHOTOSYNTHES I S .
THUS, SUNL IGHT I S CRUC IA L FOR

HEALTHY P LANT GROWTH.

Plant Power
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Strange Acting
Goop

e x p e r i m e n t  2

Y O U W I L L N E E D :

CO R N S TA R C H

LA R G E B O W L

WAT E R

MI X I N G S P O O N

W H AT T O D O :

Pu t  one  cup o f  corns ta rch  in to  the  bowl .  

Add 1/2 cup o f  wa te r.

Mix  we l l .  

S lowly  d ip  your  f i nger  in to  the  gooey
mix tu re .  Grab some in  your  hand and pour
i t  back  in to  the  bowl .  Now,  t r y  s lapp ing i t
hard  wi th  your  hand or  a  heavy  spoon.
What  happens?  Nex t ,  g rab some in  your
hand again  and squeeze.  What  happens
now?

W H AT  T H I S  M E A N S :

THE STRANGE ACT ING GOOP AL LOWS US TO

LEARN ABOUT MOLECULES. A MOLECULE I S ONE

OF THE BAS IC UN I TS OF MATTER . I T I S THE

SMAL LEST PART IC LE INTO WHICH A SUBSTANCE

CAN BE D IV IDED AND ST I L L HAVE THE CHEMICAL

IDENT I TY OF THE OR IG INAL SUBSTANCE. WHEN

SLAPPED QU ICK LY, THE STRANGE ACT ING GOOP

MOLECULES , BECAUSE THEY ARE AL L TANGLED UP,
PREVENT ANY SP LATTER ING. IN TH IS WAY THE

M IXTURE BEHAVES MORE L I KE A SOL ID. WHEN YOU

SLOWLY SQUEEZE THE M IXTURE IN YOUR HAND,
THE GOOP FEE LS L I KE A SOL ID INS IDE YOUR HAND,
YET I T S L IDES OUT THROUGH YOUR F INGERS BACK

INTO THE BOWL. THAT ’S BECAUSE THE M IXTURE

NOW BEHAVES MORE L I KE A L IQU ID.

•
•
•
•
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Dancing
Raisins
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Y O U W I L L N E E D :

BA K I N G S O D A

V I N E G A R

RA I S I N S

ME A S U R I N G C U P

TE A S P O O N

TW O- L I T E R P L A S T I C B O T T L E

SC I S S O R S

W H AT T O D O :

Cut  o f f  t he  top  o f  t he  two - l i t e r  p las t i c
bo t t l e .

Pour  one -and -a -ha l f  cups  o f  wa te r  in to  the
p las t i c  bo t t l e .

Add one heap ing teaspoon o f  bak ing soda
and s t i r  un t i l  i t  i s  d i s so l ved in  the  wa te r.

Add four  to  s ix  ra i s ins  to  the
wate r/bak ing soda mix  in  the  p las t i c
bo t t l e .

SLOWLY add one cup o f  v inegar  in to  the
p las t i c  bo t t l e .

A f te r  a  coup le  o f  m inu tes ,  wha t  happens
to  the  ra i s ins?

W H AT T H I S  M E A N S :

IN THE P LAST IC BOTT L E , A BASE (BAK ING SODA)
AND AN AC ID (V INEGAR) REACT TO FORM A GAS

(CARBON D IOX IDE ) .  AS THE GAS FORMS, I T

ADHERES TO THE RA IS INS IN THE BOTT LE . ONCE

ENOUGH GAS ADHERES TO A RA IS IN, I T WI L L

BEG IN TO R ISE TO THE SURFACE. WHEN I T

REACHES THE SURFACE THE GAS ESCAPES INTO THE

A I R AND THE RA IS IN S INKS. THE RA IS IN REPEATS

TH I S PROCESS FOR SEVERAL HOURS OR UNT I L THE

RA IS IN GETS SOGGY AND TOO HEAVY TO R ISE TO

THE SURFACE.

•
•
•
•
•
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It’s Chemical!
Y O U  W I L L  N E E D :

A S M A L L S T R O N G P L A S T I C B O T T L E

(20 -O Z . S O D A B O T T L E )
A M E D I U M - S I Z E D R O U N D B A L L O O N

V I N E G A R

BA K I N G S O D A

A F U N N E L

W H AT T O D O :

Pour  v inegar  in to  the  sma l l  bo t t l e  un t i l  
i t  i s  abou t  ha l f  an  inch  deep.  

Us ing a  funne l ,  pour  two teaspoons  o f
bak ing soda in to  the  neck  o f  a  ba l loon.

S t re t ch  the  neck  o f  t he  ba l loon over  the
neck  o f  t he  bo t t l e ,  be ing care fu l  no t  to  
l e t  t he  bak ing soda ou t  o f  t he  ba l loon.

Now l i f t  up  the  ba l loon so  tha t  t he  
bak ing soda runs  in to  the  v inegar.  
Shake  the  bo t t l e .  What  happens?

W H AT T H I S  M E A N S :

WHEN TWO SUBSTANCES REACT TOGETHER,
THEY CAN FORM NEW CHEMICALS OR PRODUCTS.
IN TH IS CHEM ICAL REACT ION, THE V INEGAR AND

BAK ING SODA REACT AND CREATE CARBON

D IOX IDE . I T I S THESE BUBB LES OF GAS THAT

INF LATE THE BAL LOON.

•
•
•
•
•
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Milk Magic
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Y O U W I L L N E E D :

ON E P I N T O F H E AV Y C R E A M

V I N E G A R

SM A L L P O T

TE A S P O O N

W H AT T O D O :

Pour  the  heavy  c ream in to  the  po t .  Hea t
the  heavy  c ream un t i l  i t  s immers  (do  no t
bo i l ) .

Once i t  beg ins  to  s immer,  s lowly  s t i r  i n  a
few teaspoons  o f  v inegar.

Con t inue  to  s t i r  un t i l  i t  becomes  rubber y.  

A f te r  t he  heavy  c ream tu rns  rubber y,  t u rn
o f f  t he  hea t  and le t  i t  coo l .

Once coo l ,  run  the  rubber ized heavy
cream under  coo l  wa te r.  Now you have
your  own p las t i c .

W H AT  T H I S  M E A N S :

MANY PLAST ICS ARE MADE FROM PETROLEUM OI L

OR CRUDE O I L ,  WH ICH CONTA IN ORGANIC

(CARBON-CONTA IN ING)  SUBSTANCES.  IN TH IS

PROJECT,  THE V INEGAR (AN AC ID )  REACTS WITH

THE CASE IN IN MI LK (AN ORGANIC SUBSTANCE) ,
CREAT ING THE P LAST IC .  IN PRACT ICE ,  TH I S TYPE

OF “M I LK”  P LAST IC I S MUCH TOO EXPENS IVE FOR

HOUSEHOLD USE.  

•
•
•
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Why do birds fly south for the winter?
Many b i rds  migra te  o r  f l y  sou th  fo r  the  win te r
because  o f  t empera tu re  changes .  Co ld ,  snowy

win te r s  can  c rea te  a  rea l  hea l th  hazard  fo r  them,
as  does  the  lack  o f  food.  So when the  days  g row
shor te r  and co lder,  b i rds  se t  o f f  fo r  the i r  warmer

win te r  home.

What is blood pressure?
As b lood accumu la tes  in  the  hear t ’s  l e f t  ven t r i c le ,
the  wa l l s  con t rac t ,  fo rc ing  the  b lood ou t  and in to

an ar te r y,  pu t t i ng  a  lo t  o f  p ressu re  on  the
ar te r y ’s  wa l l .  Th i s  i s  ca l l ed  sys to l i c  p ressu re .  As

the  ar te r y  expands  and the  b lood moves  in to
ve ins  and cap i l la r ie s  tha t  p ressu re  decreases .

Th i s  i s  ca l l ed  d ias to l i c  p ressu re .  

How does bubble gum make bubbles?
Bubb le  gum con ta ins  more  rubber  than average

chewing gum,  g iv ing  i t  an  e las t i c  p roper ty.
When b lowing a  bubb le ,  the  gum i s  f i r s t

s t re t ched and f la t t ened agains t  t he  tongue.  When
the  per son  s ta r t s  to  b low,  the  gum s t re t ches

fu r the r  and fu r the r,  mak ing a  bubb le .  F ina l l y,  t he
bubb le  pops  and fo lds  r igh t  back  up,  l eav ing a

wad o f  gum again .

How does a fire extinguisher work?
The  common home f i re  ex t ingu i sher  con ta ins

carbon d iox ide  o r  CO2 in  a  l iqu id  fo rm.  Housed
in  the  ex t ingu i sher,  t he  CO2 is  under  t remendous

pressu re .  Dur ing  a  f i re  when the  ex t ingu i sher
t r igger  i s  pu l l ed ,  the  CO2 is  re leased as  a  b las t
o f  ve r y  co ld ,  snowy - look ing gas .  As  i t  h i t s  t he

f i re ,  t he  CO2 molecu les  smo ther  the  oxygen
molecu les ,  s topp ing the  f i re co ld .

Y O U  W I L L  N E E D :

F L AV O R E D H A R D C A N D I E S

A PA RT N E R

NO T E B O O K A N D P E N

W H AT T O D O :

Get  a  par tne r  to  do the  exper imen t  w i th
you .

Have one per son  c lose  the i r  eyes  and ho ld
the i r  nose ,  wh i le  the  o the r  per son  feeds
them a f lavored hard  candy wi thou t  t e l l i ng
them the  f lavor.

The  per son  wi th  the  candy in  the i r  mou th
shou ld  t r y to  guess  wha t  f lavor  the  candy
i s  w i thou t  l e t t i ng  go o f  the i r  nose .  Give
them severa l  m inu tes  so  the  candy has  a
chance to  d i s so l ve  in  the i r  mou th .  Th i s  w i l l
g i ve  them enough t ime to  de tec t  t he  f lavor.

I s  t he re any  change in  the  tas te  o f  t he
candy f rom the  beg inn ing to  the  end o f  
the  exper imen t?  Desc r ibe  the  tas tes .  

W H AT  T H I S  M E A N S :

MUCH OF WHAT WE PERCE IVE AS “TASTE” I S DUE

TO OUR SENSE OF SMEL L . AT F I RS T, YOU MAY NOT

BE AB LE TO TE L L THE SPEC I F IC F LAVOR OF THE

CANDY, JUST PERHAPS A SENSAT ION OF

SWEETNESS OR SOURNESS. I F PAT I ENT, AS THE

CANDY D ISSOLVES YOU CAN IDENT I FY THE SPEC I F IC

TASTE .TH IS I S BECAUSE SOME SCENT MOLECULES

VOLAT I L I Z E AND TRAVE L UP THROUGH A “BACK

DOOR” – A PASSAGE AT THE BACK OF THE THROAT

TO THE NOSE. S INCE WE CAN ONLY TASTE FOUR

D I F FERENT TRUE TASTES – SWEET, SOUR, SALT AND

B I T TER – I T I S ACTUAL LY SMEL L THAT LE TS US

EXPER I ENCE THE COMPLEX, MOUTHWATER ING

F LAVORS WE ASSOC IATE WITH OUR FAVOR I TE

FOODS.

It’s all in the
Taste Buds
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e x p e r i m e n t  6

Nails for
Breakfast?

Y O U  W I L L  N E E D :

“ I R O N - F O RT I F I E D” B R E A K FA S T C E R E A L

A B L E N D E R

ME A S U R I N G C U P

A C L E A R P L A S T I C C U P

WAT E R

A S T R O N G M A G N E T

WH I T E P L A S T I C S P O O N

W H AT T O D O :

Mix two cups  o f  i ron - fo r t i f i ed  ce rea l  w i th
two cups  o f  wa te r  in  the  b lender  p i t cher.
Le t  i t  s i t  fo r  a  few minu tes  un t i l  t he
cerea l  i s  so f t ,  t hen  b lend to  make a
smoo th  cons i s tency.

Pour  some o f  the  ce rea l  m ix  in to  a  c lear
p las t i c  cup.

Whi le  ho ld ing the  magne t  aga ins t  t he
ou t s ide  o f  t he  cup,  s t i r  t he  mix  ins ide
the  cup gen t l y  w i th  the  p las t i c  spoon.
What  happens  when the  magne t  i s  taken
away?

W H AT  T H I S  M E A N S :

SOME OF THE I RON WITH WHICH OUR

BREAKFAST CEREALS ARE FORT I F I ED I S IN THE

FORM OF “RAW” ELEMENTAL I RON, HENCE THE

STRONG ATTRACT ION TO THE MAGNET ( I RON IN

COMPOUNDS DOES NOT SHOW TH IS SAME

DEGREE OF ATTRACT ION) .  THE SMAL L P I ECES OF

E LEMENTAL I RON ARE ATTRACTED TO THE

MAGNET AND GATHER TO FORM THE DARK SPOT

YOU CAN SEE ON THE S IDE OF THE CUP. THE

LONGER YOU ST I R THE CEREAL M IX IN THE CUP,
THE DARKER THE SPOT. WHEN THE MAGNET I S

REMOVED, THE SPOT WI L L GRADUAL LY D I SPERSE

BACK INTO THE CEREAL .

•
•
•
•
•
•
•

1.

2.

3.

Soil vs. Cotton

e x p e r i m e n t  7

Y O U W I L L N E E D :

CO T T O N B A L L S

PO T T I N G S O I L

L I M A B E A N S E E D S

WAT E R

TH R E E C L E A R P L A S T I C C U P S

NO T E B O O K

W H AT T O D O :

F i l l  one  p las t i c  cup ha l f  way wi th  so i l .  P lace  a
few seeds  on  top  o f  t he  so i l  l eav ing a  l i t t l e
space  be tween them.  Then f i l l  t he  res t  o f  t he
cup wi th  so i l ,  so  you  can bur y  the  seeds .

F i l l  t he  o the r  p las t i c  cup ha l f  way wi th  co t ton
ba l l s .  Randomly  p lace  one  or  more seeds
be tween the  co t ton  ba l l s .  F i l l  t he  res t  o f  t he
cup wi th  co t ton  ba l l s ,  aga in  bur y ing  the  seeds .

F i l l  t he  th i rd  p las t i c  cup wi th  wa te r.  

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  so i l .  Make su re  the  so i l
i s  no t  soupy, bu t  mo i s t  to  the  touch  ( s t i cks  to
your  f i nger s ) .

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  co t ton  ba l l s .  S ta r t  w i th
a VERY SMALL  amoun t  o f  wa te r  and add more
wate r  a  l i t t l e  a t  a  t ime.  The  co t ton  ba l l s  shou ld
jus t  be  moi s tened,  no t  soak ing.

P lace  the  cups  on  a  she l f  o r  w indow ledge
(make su re the  ledge i s  no t  too  co ld ) .  P lan t s  do
be t te r  i f  t hey  are  ab le  to  ge t  some sun .

Wate r  p lan t s  as  needed when the  so i l/co t ton
ba l l s  a re  d r y  to  the  touch .  

Watch  ever yday and wr i te  down wha t  happens .

W H AT  T H I S  M E A N S :

L I KE ANY L IV ING TH ING IN A DEVE LOP ING STAGE, THE

SEEDS ’ CE L L S D IV IDE , CREAT ING A T INY STUB THAT WI L L

BE THE BEG INN ING OF THE ROOT. TH IS L I T T L E F INGER,
CAL L ED A “RAD IC LE ,”  I S THE F I RS T TH ING TO PUSH OUT

OF THE SEED AND ANCHOR I TSE L F IN THE SO I L . IN
ORDER FOR THE T INY ROOTS (AND THE P LANT) TO

GROW, I T NEEDS WATER AND NUTR I ENTS. WHI LE THE

COTTON CAN HOLD WATER TO HELP GERM INATE THE

SEEDS, I T DOES NOT CONTA IN THE K IND OF NUTR I ENTS

FOUND IN SO I L WH ICH THE SEEDS NEED TO THR IVE AND

GROW.

•
•
•
•
•
•
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3.
4.

5.

6.

7.

8.

k i d s  a n d  s c i e n c e :
p o i n t e r s  f o r  p a r e n t s

What  can paren t s  do  to  make su re  the i r  ch i ld ren
are  p roper ly  p repared fo r  the  sc ience  and
techno logy -d r i ven  wor ld  ahead? In  a  recen t
Bayer  Corpora t ion/Nat iona l  Sc ience  Founda t ion
su r vey,  Amer ica ’s  Ph .D.  sc ien t i s t s  g ive  some
adv ice :

Know that  in teres t  in  sc ience begins
ear ly.  The  major i t y  o f  sc ien t i s t s  say  the i r
in te res t  i n  sc ience  was  f i r s t  sparked be fo re  
age 11.  

Be aware that  g i r l s  l ike  sc ience as  much
as boys.  Moun t ing  ev idence  ind ica tes  tha t  g i r l s
and boys  s ta r t  equa l l y  in te res ted  in  sc ience .
Main ta in ing  tha t  in te res t  i s  t he  key.  

Unders tand your  ro le .  Sc ien t i s t s  say  when i t
came to  ign i t i ng  the i r  ear ly  in te res t  i n  sc ience ,
the i r  paren t s  were the  s ing le  b igges t  in f l uence .  

Expose ch i ldren to  ro le  models .  Contac t
sc ience  and techno logy -based companies  in  your
communi ty, l i ke  Bayer, tha t  have  employee -
vo lun tee r  p rograms tha t  a l low sc ien t i s t s  to  spend
t ime wi th  s tuden t s  in  loca l  schoo l s .  

Check out  school  sc ience programs.  Ask
your  ch i ld ren ’s teachers  how they  teach  sc ience .
I s  i t  hands -on  and inqu i r y -based?  I f  you  have
any ques t ions ,  o rgan iza t ions  l i ke  the  Nat iona l
Sc ience  Resources  Cen te r,  can  he lp .

Nur ture the i r  in teres ts  outs ide of  school .
Noodl ing  around a t  home,  se t t i ng  up in fo rma l
exper imen t s  a f te r  schoo l  and on  weekends ,  i s  no t
on ly  fun ,  bu t  e f fec t i ve ,  repor t  t he  sc ien t i s t s .  

Ut i l i ze  sc ience resources .  Today, wi th  the
In te rne t ,  sc ience  museums,  zoos  and o the r  na tu re
parks ,  and the  pub l i c  l ib ra r y, resources  abound.

Bayer ’s  Making Sc ience Make Sense —
ht tp ://www.BayerUS.com/msms

Bi l l  Nye the Sc ience Guy —
ht tp ://www.nye labs .com

NPR Sc ience Fr iday —
ht tp ://www.sc ience f r iday.com

Ear th  & Sky — ht tp ://www.ear thsky.com

NASA — ht tp ://www.nasa.gov  

PBS Kids  — ht tp ://pbsk ids .o rg

Nat ional  Sc ience Teachers  Assoc ia t ion —
ht tp ://www.ns ta .o rg

•

•
•
•
•
•
•

•

•

•

•

•

•

c o o l  s c i e n c e  
w e b  s i t e s

•



Y O U  W I L L  N E E D :

WAT E R C R E S S S E E D S

PO T T I N G C O M P O S T

A S H A L L O W T R AY F O R G R O W I N G S E E D S

CA R D B O A R D ( B I G E N O U G H T O C O V E R T H E T R AY )
SC I S S O R S

W H AT T O D O :

F i l l  t he  t ray  wi th  the  po t t i ng  compos t .
Spr ink le  wa te rc ress  seeds  on  the  su r face
and wate r  them gen t l y.

Leave  the  t ray  on  a  window s i l l ,  where i t
w i l l  ge t  p len ty  o f  l igh t .  Check  each day to
see  how the  seeds  a re  g rowing.

Af te r  a  few days ,  when the  leaves  have
fo rmed,  cu t  a  p iece  o f  cardboard b ig
enough to  cover  the  t ray. Cu t  ou t  a  c i r c le
in  the  midd le  o f  t he  cardboard and pu t  i t  
ove r  the  t ray. Again ,  check  each day.
What  happens  to  the  shoo t s  under  the
cardboard?  How can you  te l l  f rom th i s
p ro jec t  t ha t  p lan t s  need l igh t  to  g row?

W H AT  T H I S  M E A N S :

A PLANT I S A L I V ING TH ING THAT NEEDS FOOD IN

ORDER TO GROW. WHEN A PLANT I S EXPOSED TO

SUNL IGHT, I T T RAPS THE L IGHT ENERGY AND

CONVERTS I T INTO FOOD THROUGH A

PROCESS CAL L ED PHOTOSYNTHES I S .
THUS, SUNL IGHT I S CRUC IA L FOR

HEALTHY P LANT GROWTH.

Plant Power

e x p e r i m e n t  1

•
•
•
•
•
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2.

3.

Strange Acting
Goop

e x p e r i m e n t  2

Y O U W I L L N E E D :

CO R N S TA R C H

LA R G E B O W L

WAT E R

MI X I N G S P O O N

W H AT T O D O :

Pu t  one  cup o f  corns ta rch  in to  the  bowl .  

Add 1/2 cup o f  wa te r.

Mix  we l l .  

S lowly  d ip  your  f i nger  in to  the  gooey
mix tu re .  Grab some in  your  hand and pour
i t  back  in to  the  bowl .  Now,  t r y  s lapp ing i t
hard  wi th  your  hand or  a  heavy  spoon.
What  happens?  Nex t ,  g rab some in  your
hand again  and squeeze.  What  happens
now?

W H AT  T H I S  M E A N S :

THE STRANGE ACT ING GOOP AL LOWS US TO

LEARN ABOUT MOLECULES. A MOLECULE I S ONE

OF THE BAS IC UN I TS OF MATTER . I T I S THE

SMAL LEST PART IC LE INTO WHICH A SUBSTANCE

CAN BE D IV IDED AND ST I L L HAVE THE CHEMICAL

IDENT I TY OF THE OR IG INAL SUBSTANCE. WHEN

SLAPPED QU ICK LY, THE STRANGE ACT ING GOOP

MOLECULES , BECAUSE THEY ARE AL L TANGLED UP,
PREVENT ANY SP LATTER ING. IN TH IS WAY THE

M IXTURE BEHAVES MORE L I KE A SOL ID. WHEN YOU

SLOWLY SQUEEZE THE M IXTURE IN YOUR HAND,
THE GOOP FEE LS L I KE A SOL ID INS IDE YOUR HAND,
YET I T S L IDES OUT THROUGH YOUR F INGERS BACK

INTO THE BOWL. THAT ’S BECAUSE THE M IXTURE

NOW BEHAVES MORE L I KE A L IQU ID.

•
•
•
•

1.
2.
3.
4.

Dancing
Raisins

e x p e r i m e n t  4

Y O U W I L L N E E D :

BA K I N G S O D A

V I N E G A R

RA I S I N S

ME A S U R I N G C U P

TE A S P O O N

TW O- L I T E R P L A S T I C B O T T L E

SC I S S O R S

W H AT T O D O :

Cut  o f f  t he  top  o f  t he  two - l i t e r  p las t i c
bo t t l e .

Pour  one -and -a -ha l f  cups  o f  wa te r  in to  the
p las t i c  bo t t l e .

Add one heap ing teaspoon o f  bak ing soda
and s t i r  un t i l  i t  i s  d i s so l ved in  the  wa te r.

Add four  to  s ix  ra i s ins  to  the
wate r/bak ing soda mix  in  the  p las t i c
bo t t l e .

SLOWLY add one cup o f  v inegar  in to  the
p las t i c  bo t t l e .

A f te r  a  coup le  o f  m inu tes ,  wha t  happens
to  the  ra i s ins?

W H AT T H I S  M E A N S :

IN THE P LAST IC BOTT L E , A BASE (BAK ING SODA)
AND AN AC ID (V INEGAR) REACT TO FORM A GAS

(CARBON D IOX IDE ) .  AS THE GAS FORMS, I T

ADHERES TO THE RA IS INS IN THE BOTT LE . ONCE

ENOUGH GAS ADHERES TO A RA IS IN, I T WI L L

BEG IN TO R ISE TO THE SURFACE. WHEN I T

REACHES THE SURFACE THE GAS ESCAPES INTO THE

A I R AND THE RA IS IN S INKS. THE RA IS IN REPEATS

TH I S PROCESS FOR SEVERAL HOURS OR UNT I L THE

RA IS IN GETS SOGGY AND TOO HEAVY TO R ISE TO

THE SURFACE.

•
•
•
•
•
•
•
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3.

4.

5.

6.

e x p e r i m e n t  3

It’s Chemical!
Y O U  W I L L  N E E D :

A S M A L L S T R O N G P L A S T I C B O T T L E

(20 -O Z . S O D A B O T T L E )
A M E D I U M - S I Z E D R O U N D B A L L O O N

V I N E G A R

BA K I N G S O D A

A F U N N E L

W H AT T O D O :

Pour  v inegar  in to  the  sma l l  bo t t l e  un t i l  
i t  i s  abou t  ha l f  an  inch  deep.  

Us ing a  funne l ,  pour  two teaspoons  o f
bak ing soda in to  the  neck  o f  a  ba l loon.

S t re t ch  the  neck  o f  t he  ba l loon over  the
neck  o f  t he  bo t t l e ,  be ing care fu l  no t  to  
l e t  t he  bak ing soda ou t  o f  t he  ba l loon.

Now l i f t  up  the  ba l loon so  tha t  t he  
bak ing soda runs  in to  the  v inegar.  
Shake  the  bo t t l e .  What  happens?

W H AT T H I S  M E A N S :

WHEN TWO SUBSTANCES REACT TOGETHER,
THEY CAN FORM NEW CHEMICALS OR PRODUCTS.
IN TH IS CHEM ICAL REACT ION, THE V INEGAR AND

BAK ING SODA REACT AND CREATE CARBON

D IOX IDE . I T I S THESE BUBB LES OF GAS THAT

INF LATE THE BAL LOON.

•
•
•
•
•
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2.

3.

4.

Milk Magic
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Y O U W I L L N E E D :

ON E P I N T O F H E AV Y C R E A M

V I N E G A R

SM A L L P O T

TE A S P O O N

W H AT T O D O :

Pour  the  heavy  c ream in to  the  po t .  Hea t
the  heavy  c ream un t i l  i t  s immers  (do  no t
bo i l ) .

Once i t  beg ins  to  s immer,  s lowly  s t i r  i n  a
few teaspoons  o f  v inegar.

Con t inue  to  s t i r  un t i l  i t  becomes  rubber y.  

A f te r  t he  heavy  c ream tu rns  rubber y,  t u rn
o f f  t he  hea t  and le t  i t  coo l .

Once coo l ,  run  the  rubber ized heavy
cream under  coo l  wa te r.  Now you have
your  own p las t i c .

W H AT  T H I S  M E A N S :

MANY PLAST ICS ARE MADE FROM PETROLEUM OI L

OR CRUDE O I L ,  WH ICH CONTA IN ORGANIC

(CARBON-CONTA IN ING)  SUBSTANCES.  IN TH IS

PROJECT,  THE V INEGAR (AN AC ID )  REACTS WITH

THE CASE IN IN MI LK (AN ORGANIC SUBSTANCE) ,
CREAT ING THE P LAST IC .  IN PRACT ICE ,  TH I S TYPE

OF “M I LK”  P LAST IC I S MUCH TOO EXPENS IVE FOR

HOUSEHOLD USE.  

•
•
•
•

1.

2.

3.
4.

5.



Y O U  W I L L  N E E D :

WAT E R C R E S S S E E D S

PO T T I N G C O M P O S T

A S H A L L O W T R AY F O R G R O W I N G S E E D S

CA R D B O A R D ( B I G E N O U G H T O C O V E R T H E T R AY )
SC I S S O R S

W H AT T O D O :

F i l l  t he  t ray  wi th  the  po t t i ng  compos t .
Spr ink le  wa te rc ress  seeds  on  the  su r face
and wate r  them gen t l y.

Leave  the  t ray  on  a  window s i l l ,  where i t
w i l l  ge t  p len ty  o f  l igh t .  Check  each day to
see  how the  seeds  a re  g rowing.

Af te r  a  few days ,  when the  leaves  have
fo rmed,  cu t  a  p iece  o f  cardboard b ig
enough to  cover  the  t ray. Cu t  ou t  a  c i r c le
in  the  midd le  o f  t he  cardboard and pu t  i t  
ove r  the  t ray. Again ,  check  each day.
What  happens  to  the  shoo t s  under  the
cardboard?  How can you  te l l  f rom th i s
p ro jec t  t ha t  p lan t s  need l igh t  to  g row?

W H AT  T H I S  M E A N S :

A PLANT I S A L I V ING TH ING THAT NEEDS FOOD IN

ORDER TO GROW. WHEN A PLANT I S EXPOSED TO

SUNL IGHT, I T T RAPS THE L IGHT ENERGY AND

CONVERTS I T INTO FOOD THROUGH A

PROCESS CAL L ED PHOTOSYNTHES I S .
THUS, SUNL IGHT I S CRUC IA L FOR

HEALTHY P LANT GROWTH.

Plant Power

e x p e r i m e n t  1
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3.

Strange Acting
Goop

e x p e r i m e n t  2

Y O U W I L L N E E D :

CO R N S TA R C H

LA R G E B O W L

WAT E R

MI X I N G S P O O N

W H AT T O D O :

Pu t  one  cup o f  corns ta rch  in to  the  bowl .  

Add 1/2 cup o f  wa te r.

Mix  we l l .  

S lowly  d ip  your  f i nger  in to  the  gooey
mix tu re .  Grab some in  your  hand and pour
i t  back  in to  the  bowl .  Now,  t r y  s lapp ing i t
hard  wi th  your  hand or  a  heavy  spoon.
What  happens?  Nex t ,  g rab some in  your
hand again  and squeeze.  What  happens
now?

W H AT  T H I S  M E A N S :

THE STRANGE ACT ING GOOP AL LOWS US TO

LEARN ABOUT MOLECULES. A MOLECULE I S ONE

OF THE BAS IC UN I TS OF MATTER . I T I S THE

SMAL LEST PART IC LE INTO WHICH A SUBSTANCE

CAN BE D IV IDED AND ST I L L HAVE THE CHEMICAL

IDENT I TY OF THE OR IG INAL SUBSTANCE. WHEN

SLAPPED QU ICK LY, THE STRANGE ACT ING GOOP

MOLECULES , BECAUSE THEY ARE AL L TANGLED UP,
PREVENT ANY SP LATTER ING. IN TH IS WAY THE

M IXTURE BEHAVES MORE L I KE A SOL ID. WHEN YOU

SLOWLY SQUEEZE THE M IXTURE IN YOUR HAND,
THE GOOP FEE LS L I KE A SOL ID INS IDE YOUR HAND,
YET I T S L IDES OUT THROUGH YOUR F INGERS BACK

INTO THE BOWL. THAT ’S BECAUSE THE M IXTURE

NOW BEHAVES MORE L I KE A L IQU ID.

•
•
•
•
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Dancing
Raisins
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Y O U W I L L N E E D :

BA K I N G S O D A

V I N E G A R

RA I S I N S

ME A S U R I N G C U P

TE A S P O O N

TW O- L I T E R P L A S T I C B O T T L E

SC I S S O R S

W H AT T O D O :

Cut  o f f  t he  top  o f  t he  two - l i t e r  p las t i c
bo t t l e .

Pour  one -and -a -ha l f  cups  o f  wa te r  in to  the
p las t i c  bo t t l e .

Add one heap ing teaspoon o f  bak ing soda
and s t i r  un t i l  i t  i s  d i s so l ved in  the  wa te r.

Add four  to  s ix  ra i s ins  to  the
wate r/bak ing soda mix  in  the  p las t i c
bo t t l e .

SLOWLY add one cup o f  v inegar  in to  the
p las t i c  bo t t l e .

A f te r  a  coup le  o f  m inu tes ,  wha t  happens
to  the  ra i s ins?

W H AT T H I S  M E A N S :

IN THE P LAST IC BOTT L E , A BASE (BAK ING SODA)
AND AN AC ID (V INEGAR) REACT TO FORM A GAS

(CARBON D IOX IDE ) .  AS THE GAS FORMS, I T

ADHERES TO THE RA IS INS IN THE BOTT LE . ONCE

ENOUGH GAS ADHERES TO A RA IS IN, I T WI L L

BEG IN TO R ISE TO THE SURFACE. WHEN I T

REACHES THE SURFACE THE GAS ESCAPES INTO THE

A I R AND THE RA IS IN S INKS. THE RA IS IN REPEATS

TH I S PROCESS FOR SEVERAL HOURS OR UNT I L THE

RA IS IN GETS SOGGY AND TOO HEAVY TO R ISE TO

THE SURFACE.

•
•
•
•
•
•
•

1.

2.

3.

4.

5.

6.
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It’s Chemical!
Y O U  W I L L  N E E D :

A S M A L L S T R O N G P L A S T I C B O T T L E

(20 -O Z . S O D A B O T T L E )
A M E D I U M - S I Z E D R O U N D B A L L O O N

V I N E G A R

BA K I N G S O D A

A F U N N E L

W H AT T O D O :

Pour  v inegar  in to  the  sma l l  bo t t l e  un t i l  
i t  i s  abou t  ha l f  an  inch  deep.  

Us ing a  funne l ,  pour  two teaspoons  o f
bak ing soda in to  the  neck  o f  a  ba l loon.

S t re t ch  the  neck  o f  t he  ba l loon over  the
neck  o f  t he  bo t t l e ,  be ing care fu l  no t  to  
l e t  t he  bak ing soda ou t  o f  t he  ba l loon.

Now l i f t  up  the  ba l loon so  tha t  t he  
bak ing soda runs  in to  the  v inegar.  
Shake  the  bo t t l e .  What  happens?

W H AT T H I S  M E A N S :

WHEN TWO SUBSTANCES REACT TOGETHER,
THEY CAN FORM NEW CHEMICALS OR PRODUCTS.
IN TH IS CHEM ICAL REACT ION, THE V INEGAR AND

BAK ING SODA REACT AND CREATE CARBON

D IOX IDE . I T I S THESE BUBB LES OF GAS THAT

INF LATE THE BAL LOON.

•
•
•
•
•

1.

2.

3.

4.

Milk Magic

e x p e r i m e n t  5

Y O U W I L L N E E D :

ON E P I N T O F H E AV Y C R E A M

V I N E G A R

SM A L L P O T

TE A S P O O N

W H AT T O D O :

Pour  the  heavy  c ream in to  the  po t .  Hea t
the  heavy  c ream un t i l  i t  s immers  (do  no t
bo i l ) .

Once i t  beg ins  to  s immer,  s lowly  s t i r  i n  a
few teaspoons  o f  v inegar.

Con t inue  to  s t i r  un t i l  i t  becomes  rubber y.  

A f te r  t he  heavy  c ream tu rns  rubber y,  t u rn
o f f  t he  hea t  and le t  i t  coo l .

Once coo l ,  run  the  rubber ized heavy
cream under  coo l  wa te r.  Now you have
your  own p las t i c .

W H AT  T H I S  M E A N S :

MANY PLAST ICS ARE MADE FROM PETROLEUM OI L

OR CRUDE O I L ,  WH ICH CONTA IN ORGANIC

(CARBON-CONTA IN ING)  SUBSTANCES.  IN TH IS

PROJECT,  THE V INEGAR (AN AC ID )  REACTS WITH

THE CASE IN IN MI LK (AN ORGANIC SUBSTANCE) ,
CREAT ING THE P LAST IC .  IN PRACT ICE ,  TH I S TYPE

OF “M I LK”  P LAST IC I S MUCH TOO EXPENS IVE FOR

HOUSEHOLD USE.  

•
•
•
•

1.

2.

3.
4.

5.



Y O U  W I L L  N E E D :

WAT E R C R E S S S E E D S

PO T T I N G C O M P O S T

A S H A L L O W T R AY F O R G R O W I N G S E E D S

CA R D B O A R D ( B I G E N O U G H T O C O V E R T H E T R AY )
SC I S S O R S

W H AT T O D O :

F i l l  t he  t ray  wi th  the  po t t i ng  compos t .
Spr ink le  wa te rc ress  seeds  on  the  su r face
and wate r  them gen t l y.

Leave  the  t ray  on  a  window s i l l ,  where i t
w i l l  ge t  p len ty  o f  l igh t .  Check  each day to
see  how the  seeds  a re  g rowing.

Af te r  a  few days ,  when the  leaves  have
fo rmed,  cu t  a  p iece  o f  cardboard b ig
enough to  cover  the  t ray. Cu t  ou t  a  c i r c le
in  the  midd le  o f  t he  cardboard and pu t  i t  
ove r  the  t ray. Again ,  check  each day.
What  happens  to  the  shoo t s  under  the
cardboard?  How can you  te l l  f rom th i s
p ro jec t  t ha t  p lan t s  need l igh t  to  g row?

W H AT  T H I S  M E A N S :

A PLANT I S A L I V ING TH ING THAT NEEDS FOOD IN

ORDER TO GROW. WHEN A PLANT I S EXPOSED TO

SUNL IGHT, I T T RAPS THE L IGHT ENERGY AND

CONVERTS I T INTO FOOD THROUGH A

PROCESS CAL L ED PHOTOSYNTHES I S .
THUS, SUNL IGHT I S CRUC IA L FOR

HEALTHY P LANT GROWTH.

Plant Power

e x p e r i m e n t  1

•
•
•
•
•

1.

2.

3.

Strange Acting
Goop

e x p e r i m e n t  2

Y O U W I L L N E E D :

CO R N S TA R C H

LA R G E B O W L

WAT E R

MI X I N G S P O O N

W H AT T O D O :

Pu t  one  cup o f  corns ta rch  in to  the  bowl .  

Add 1/2 cup o f  wa te r.

Mix  we l l .  

S lowly  d ip  your  f i nger  in to  the  gooey
mix tu re .  Grab some in  your  hand and pour
i t  back  in to  the  bowl .  Now,  t r y  s lapp ing i t
hard  wi th  your  hand or  a  heavy  spoon.
What  happens?  Nex t ,  g rab some in  your
hand again  and squeeze.  What  happens
now?

W H AT  T H I S  M E A N S :

THE STRANGE ACT ING GOOP AL LOWS US TO

LEARN ABOUT MOLECULES. A MOLECULE I S ONE

OF THE BAS IC UN I TS OF MATTER . I T I S THE

SMAL LEST PART IC LE INTO WHICH A SUBSTANCE

CAN BE D IV IDED AND ST I L L HAVE THE CHEMICAL

IDENT I TY OF THE OR IG INAL SUBSTANCE. WHEN

SLAPPED QU ICK LY, THE STRANGE ACT ING GOOP

MOLECULES , BECAUSE THEY ARE AL L TANGLED UP,
PREVENT ANY SP LATTER ING. IN TH IS WAY THE

M IXTURE BEHAVES MORE L I KE A SOL ID. WHEN YOU

SLOWLY SQUEEZE THE M IXTURE IN YOUR HAND,
THE GOOP FEE LS L I KE A SOL ID INS IDE YOUR HAND,
YET I T S L IDES OUT THROUGH YOUR F INGERS BACK

INTO THE BOWL. THAT ’S BECAUSE THE M IXTURE

NOW BEHAVES MORE L I KE A L IQU ID.

•
•
•
•

1.
2.
3.
4.

Dancing
Raisins
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SLOWLY SQUEEZE THE M IXTURE IN YOUR HAND,
THE GOOP FEE LS L I KE A SOL ID INS IDE YOUR HAND,
YET I T S L IDES OUT THROUGH YOUR F INGERS BACK

INTO THE BOWL. THAT ’S BECAUSE THE M IXTURE

NOW BEHAVES MORE L I KE A L IQU ID.

•
•
•
•

1.
2.
3.
4.

Dancing
Raisins
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Y O U W I L L N E E D :

BA K I N G S O D A

V I N E G A R

RA I S I N S

ME A S U R I N G C U P

TE A S P O O N

TW O- L I T E R P L A S T I C B O T T L E

SC I S S O R S

W H AT T O D O :

Cut  o f f  t he  top  o f  t he  two - l i t e r  p las t i c
bo t t l e .

Pour  one -and -a -ha l f  cups  o f  wa te r  in to  the
p las t i c  bo t t l e .

Add one heap ing teaspoon o f  bak ing soda
and s t i r  un t i l  i t  i s  d i s so l ved in  the  wa te r.

Add four  to  s ix  ra i s ins  to  the
wate r/bak ing soda mix  in  the  p las t i c
bo t t l e .

SLOWLY add one cup o f  v inegar  in to  the
p las t i c  bo t t l e .

A f te r  a  coup le  o f  m inu tes ,  wha t  happens
to  the  ra i s ins?

W H AT T H I S  M E A N S :

IN THE P LAST IC BOTT L E , A BASE (BAK ING SODA)
AND AN AC ID (V INEGAR) REACT TO FORM A GAS

(CARBON D IOX IDE ) .  AS THE GAS FORMS, I T

ADHERES TO THE RA IS INS IN THE BOTT LE . ONCE

ENOUGH GAS ADHERES TO A RA IS IN, I T WI L L

BEG IN TO R ISE TO THE SURFACE. WHEN I T

REACHES THE SURFACE THE GAS ESCAPES INTO THE

A I R AND THE RA IS IN S INKS. THE RA IS IN REPEATS

TH I S PROCESS FOR SEVERAL HOURS OR UNT I L THE

RA IS IN GETS SOGGY AND TOO HEAVY TO R ISE TO

THE SURFACE.

•
•
•
•
•
•
•

1.

2.

3.

4.

5.

6.

e x p e r i m e n t  3

It’s Chemical!
Y O U  W I L L  N E E D :

A S M A L L S T R O N G P L A S T I C B O T T L E

(20 -O Z . S O D A B O T T L E )
A M E D I U M - S I Z E D R O U N D B A L L O O N

V I N E G A R

BA K I N G S O D A

A F U N N E L

W H AT T O D O :

Pour  v inegar  in to  the  sma l l  bo t t l e  un t i l  
i t  i s  abou t  ha l f  an  inch  deep.  

Us ing a  funne l ,  pour  two teaspoons  o f
bak ing soda in to  the  neck  o f  a  ba l loon.

S t re t ch  the  neck  o f  t he  ba l loon over  the
neck  o f  t he  bo t t l e ,  be ing care fu l  no t  to  
l e t  t he  bak ing soda ou t  o f  t he  ba l loon.

Now l i f t  up  the  ba l loon so  tha t  t he  
bak ing soda runs  in to  the  v inegar.  
Shake  the  bo t t l e .  What  happens?

W H AT T H I S  M E A N S :

WHEN TWO SUBSTANCES REACT TOGETHER,
THEY CAN FORM NEW CHEMICALS OR PRODUCTS.
IN TH IS CHEM ICAL REACT ION, THE V INEGAR AND

BAK ING SODA REACT AND CREATE CARBON

D IOX IDE . I T I S THESE BUBB LES OF GAS THAT

INF LATE THE BAL LOON.

•
•
•
•
•

1.

2.

3.

4.

Milk Magic

e x p e r i m e n t  5

Y O U W I L L N E E D :

ON E P I N T O F H E AV Y C R E A M

V I N E G A R

SM A L L P O T

TE A S P O O N

W H AT T O D O :

Pour  the  heavy  c ream in to  the  po t .  Hea t
the  heavy  c ream un t i l  i t  s immers  (do  no t
bo i l ) .

Once i t  beg ins  to  s immer,  s lowly  s t i r  i n  a
few teaspoons  o f  v inegar.

Con t inue  to  s t i r  un t i l  i t  becomes  rubber y.  

A f te r  t he  heavy  c ream tu rns  rubber y,  t u rn
o f f  t he  hea t  and le t  i t  coo l .

Once coo l ,  run  the  rubber ized heavy
cream under  coo l  wa te r.  Now you have
your  own p las t i c .

W H AT  T H I S  M E A N S :

MANY PLAST ICS ARE MADE FROM PETROLEUM OI L

OR CRUDE O I L ,  WH ICH CONTA IN ORGANIC

(CARBON-CONTA IN ING)  SUBSTANCES.  IN TH IS

PROJECT,  THE V INEGAR (AN AC ID )  REACTS WITH

THE CASE IN IN MI LK (AN ORGANIC SUBSTANCE) ,
CREAT ING THE P LAST IC .  IN PRACT ICE ,  TH I S TYPE

OF “M I LK”  P LAST IC I S MUCH TOO EXPENS IVE FOR

HOUSEHOLD USE.  

•
•
•
•

1.

2.

3.
4.

5.
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Why do birds fly south for the winter?
Many b i rds  migra te  o r  f l y  sou th  fo r  the  win te r
because  o f  t empera tu re  changes .  Co ld ,  snowy

win te r s  can  c rea te  a  rea l  hea l th  hazard  fo r  them,
as  does  the  lack  o f  food.  So when the  days  g row
shor te r  and co lder,  b i rds  se t  o f f  fo r  the i r  warmer

win te r  home.

What is blood pressure?
As b lood accumu la tes  in  the  hear t ’s  l e f t  ven t r i c le ,
the  wa l l s  con t rac t ,  fo rc ing  the  b lood ou t  and in to

an ar te r y,  pu t t i ng  a  lo t  o f  p ressu re  on  the
ar te r y ’s  wa l l .  Th i s  i s  ca l l ed  sys to l i c  p ressu re .  As

the  ar te r y  expands  and the  b lood moves  in to
ve ins  and cap i l la r ie s  tha t  p ressu re  decreases .

Th i s  i s  ca l l ed  d ias to l i c  p ressu re .  

How does bubble gum make bubbles?
Bubb le  gum con ta ins  more  rubber  than average

chewing gum,  g iv ing  i t  an  e las t i c  p roper ty.
When b lowing a  bubb le ,  the  gum i s  f i r s t

s t re t ched and f la t t ened agains t  t he  tongue.  When
the  per son  s ta r t s  to  b low,  the  gum s t re t ches

fu r the r  and fu r the r,  mak ing a  bubb le .  F ina l l y,  t he
bubb le  pops  and fo lds  r igh t  back  up,  l eav ing a

wad o f  gum again .

How does a fire extinguisher work?
The  common home f i re  ex t ingu i sher  con ta ins

carbon d iox ide  o r  CO2 in  a  l iqu id  fo rm.  Housed
in  the  ex t ingu i sher,  t he  CO2 is  under  t remendous

pressu re .  Dur ing  a  f i re  when the  ex t ingu i sher
t r igger  i s  pu l l ed ,  the  CO2 is  re leased as  a  b las t
o f  ve r y  co ld ,  snowy - look ing gas .  As  i t  h i t s  t he

f i re ,  t he  CO2 molecu les  smo ther  the  oxygen
molecu les ,  s topp ing the  f i re co ld .

Y O U  W I L L  N E E D :

F L AV O R E D H A R D C A N D I E S

A PA RT N E R

NO T E B O O K A N D P E N

W H AT T O D O :

Get  a  par tne r  to  do the  exper imen t  w i th
you .

Have one per son  c lose  the i r  eyes  and ho ld
the i r  nose ,  wh i le  the  o the r  per son  feeds
them a f lavored hard  candy wi thou t  t e l l i ng
them the  f lavor.

The  per son  wi th  the  candy in  the i r  mou th
shou ld  t r y to  guess  wha t  f lavor  the  candy
i s  w i thou t  l e t t i ng  go o f  the i r  nose .  Give
them severa l  m inu tes  so  the  candy has  a
chance to  d i s so l ve  in  the i r  mou th .  Th i s  w i l l
g i ve  them enough t ime to  de tec t  t he  f lavor.

I s  t he re any  change in  the  tas te  o f  t he
candy f rom the  beg inn ing to  the  end o f  
the  exper imen t?  Desc r ibe  the  tas tes .  

W H AT  T H I S  M E A N S :

MUCH OF WHAT WE PERCE IVE AS “TASTE” I S DUE

TO OUR SENSE OF SMEL L . AT F I RS T, YOU MAY NOT

BE AB LE TO TE L L THE SPEC I F IC F LAVOR OF THE

CANDY, JUST PERHAPS A SENSAT ION OF

SWEETNESS OR SOURNESS. I F PAT I ENT, AS THE

CANDY D ISSOLVES YOU CAN IDENT I FY THE SPEC I F IC

TASTE .TH IS I S BECAUSE SOME SCENT MOLECULES

VOLAT I L I Z E AND TRAVE L UP THROUGH A “BACK

DOOR” – A PASSAGE AT THE BACK OF THE THROAT

TO THE NOSE. S INCE WE CAN ONLY TASTE FOUR

D I F FERENT TRUE TASTES – SWEET, SOUR, SALT AND

B I T TER – I T I S ACTUAL LY SMEL L THAT LE TS US

EXPER I ENCE THE COMPLEX, MOUTHWATER ING

F LAVORS WE ASSOC IATE WITH OUR FAVOR I TE

FOODS.

It’s all in the
Taste Buds
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Nails for
Breakfast?

Y O U  W I L L  N E E D :

“ I R O N - F O RT I F I E D” B R E A K FA S T C E R E A L

A B L E N D E R

ME A S U R I N G C U P

A C L E A R P L A S T I C C U P

WAT E R

A S T R O N G M A G N E T

WH I T E P L A S T I C S P O O N

W H AT T O D O :

Mix two cups  o f  i ron - fo r t i f i ed  ce rea l  w i th
two cups  o f  wa te r  in  the  b lender  p i t cher.
Le t  i t  s i t  fo r  a  few minu tes  un t i l  t he
cerea l  i s  so f t ,  t hen  b lend to  make a
smoo th  cons i s tency.

Pour  some o f  the  ce rea l  m ix  in to  a  c lear
p las t i c  cup.

Whi le  ho ld ing the  magne t  aga ins t  t he
ou t s ide  o f  t he  cup,  s t i r  t he  mix  ins ide
the  cup gen t l y  w i th  the  p las t i c  spoon.
What  happens  when the  magne t  i s  taken
away?

W H AT  T H I S  M E A N S :

SOME OF THE I RON WITH WHICH OUR

BREAKFAST CEREALS ARE FORT I F I ED I S IN THE

FORM OF “RAW” ELEMENTAL I RON, HENCE THE

STRONG ATTRACT ION TO THE MAGNET ( I RON IN

COMPOUNDS DOES NOT SHOW TH IS SAME

DEGREE OF ATTRACT ION) .  THE SMAL L P I ECES OF

E LEMENTAL I RON ARE ATTRACTED TO THE

MAGNET AND GATHER TO FORM THE DARK SPOT

YOU CAN SEE ON THE S IDE OF THE CUP. THE

LONGER YOU ST I R THE CEREAL M IX IN THE CUP,
THE DARKER THE SPOT. WHEN THE MAGNET I S

REMOVED, THE SPOT WI L L GRADUAL LY D I SPERSE

BACK INTO THE CEREAL .

•
•
•
•
•
•
•

1.

2.

3.

Soil vs. Cotton

e x p e r i m e n t  7

Y O U W I L L N E E D :

CO T T O N B A L L S

PO T T I N G S O I L

L I M A B E A N S E E D S

WAT E R

TH R E E C L E A R P L A S T I C C U P S

NO T E B O O K

W H AT T O D O :

F i l l  one  p las t i c  cup ha l f  way wi th  so i l .  P lace  a
few seeds  on  top  o f  t he  so i l  l eav ing a  l i t t l e
space  be tween them.  Then f i l l  t he  res t  o f  t he
cup wi th  so i l ,  so  you  can bur y  the  seeds .

F i l l  t he  o the r  p las t i c  cup ha l f  way wi th  co t ton
ba l l s .  Randomly  p lace  one  or  more seeds
be tween the  co t ton  ba l l s .  F i l l  t he  res t  o f  t he
cup wi th  co t ton  ba l l s ,  aga in  bur y ing  the  seeds .

F i l l  t he  th i rd  p las t i c  cup wi th  wa te r.  

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  so i l .  Make su re  the  so i l
i s  no t  soupy, bu t  mo i s t  to  the  touch  ( s t i cks  to
your  f i nger s ) .

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  co t ton  ba l l s .  S ta r t  w i th
a VERY SMALL  amoun t  o f  wa te r  and add more
wate r  a  l i t t l e  a t  a  t ime.  The  co t ton  ba l l s  shou ld
jus t  be  moi s tened,  no t  soak ing.

P lace  the  cups  on  a  she l f  o r  w indow ledge
(make su re the  ledge i s  no t  too  co ld ) .  P lan t s  do
be t te r  i f  t hey  are  ab le  to  ge t  some sun .

Wate r  p lan t s  as  needed when the  so i l/co t ton
ba l l s  a re  d r y  to  the  touch .  

Watch  ever yday and wr i te  down wha t  happens .

W H AT  T H I S  M E A N S :

L I KE ANY L IV ING TH ING IN A DEVE LOP ING STAGE, THE

SEEDS ’ CE L L S D IV IDE , CREAT ING A T INY STUB THAT WI L L

BE THE BEG INN ING OF THE ROOT. TH IS L I T T L E F INGER,
CAL L ED A “RAD IC LE ,”  I S THE F I RS T TH ING TO PUSH OUT

OF THE SEED AND ANCHOR I TSE L F IN THE SO I L . IN
ORDER FOR THE T INY ROOTS (AND THE P LANT) TO

GROW, I T NEEDS WATER AND NUTR I ENTS. WHI LE THE

COTTON CAN HOLD WATER TO HELP GERM INATE THE

SEEDS, I T DOES NOT CONTA IN THE K IND OF NUTR I ENTS

FOUND IN SO I L WH ICH THE SEEDS NEED TO THR IVE AND

GROW.

•
•
•
•
•
•
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8.

k i d s  a n d  s c i e n c e :
p o i n t e r s  f o r  p a r e n t s

What  can paren t s  do  to  make su re  the i r  ch i ld ren
are  p roper ly  p repared fo r  the  sc ience  and
techno logy -d r i ven  wor ld  ahead? In  a  recen t
Bayer  Corpora t ion/Nat iona l  Sc ience  Founda t ion
su r vey,  Amer ica ’s  Ph .D.  sc ien t i s t s  g ive  some
adv ice :

Know that  in teres t  in  sc ience begins
ear ly.  The  major i t y  o f  sc ien t i s t s  say  the i r
in te res t  i n  sc ience  was  f i r s t  sparked be fo re  
age 11.  

Be aware that  g i r l s  l ike  sc ience as  much
as boys.  Moun t ing  ev idence  ind ica tes  tha t  g i r l s
and boys  s ta r t  equa l l y  in te res ted  in  sc ience .
Main ta in ing  tha t  in te res t  i s  t he  key.  

Unders tand your  ro le .  Sc ien t i s t s  say  when i t
came to  ign i t i ng  the i r  ear ly  in te res t  i n  sc ience ,
the i r  paren t s  were the  s ing le  b igges t  in f l uence .  

Expose ch i ldren to  ro le  models .  Contac t
sc ience  and techno logy -based companies  in  your
communi ty, l i ke  Bayer, tha t  have  employee -
vo lun tee r  p rograms tha t  a l low sc ien t i s t s  to  spend
t ime wi th  s tuden t s  in  loca l  schoo l s .  

Check out  school  sc ience programs.  Ask
your  ch i ld ren ’s teachers  how they  teach  sc ience .
I s  i t  hands -on  and inqu i r y -based?  I f  you  have
any ques t ions ,  o rgan iza t ions  l i ke  the  Nat iona l
Sc ience  Resources  Cen te r,  can  he lp .

Nur ture the i r  in teres ts  outs ide of  school .
Noodl ing  around a t  home,  se t t i ng  up in fo rma l
exper imen t s  a f te r  schoo l  and on  weekends ,  i s  no t
on ly  fun ,  bu t  e f fec t i ve ,  repor t  t he  sc ien t i s t s .  

Ut i l i ze  sc ience resources .  Today, wi th  the
In te rne t ,  sc ience  museums,  zoos  and o the r  na tu re
parks ,  and the  pub l i c  l ib ra r y, resources  abound.

Bayer ’s  Making Sc ience Make Sense —
ht tp ://www.BayerUS.com/msms

Bi l l  Nye the Sc ience Guy —
ht tp ://www.nye labs .com

NPR Sc ience Fr iday —
ht tp ://www.sc ience f r iday.com

Ear th  & Sky — ht tp ://www.ear thsky.com

NASA — ht tp ://www.nasa.gov  

PBS Kids  — ht tp ://pbsk ids .o rg

Nat ional  Sc ience Teachers  Assoc ia t ion —
ht tp ://www.ns ta .o rg

•

•
•
•
•
•
•

•

•

•

•

•

•

c o o l  s c i e n c e  
w e b  s i t e s

•
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Why do birds fly south for the winter?
Many b i rds  migra te  o r  f l y  sou th  fo r  the  win te r
because  o f  t empera tu re  changes .  Co ld ,  snowy

win te r s  can  c rea te  a  rea l  hea l th  hazard  fo r  them,
as  does  the  lack  o f  food.  So when the  days  g row
shor te r  and co lder,  b i rds  se t  o f f  fo r  the i r  warmer

win te r  home.

What is blood pressure?
As b lood accumu la tes  in  the  hear t ’s  l e f t  ven t r i c le ,
the  wa l l s  con t rac t ,  fo rc ing  the  b lood ou t  and in to

an ar te r y,  pu t t i ng  a  lo t  o f  p ressu re  on  the
ar te r y ’s  wa l l .  Th i s  i s  ca l l ed  sys to l i c  p ressu re .  As

the  ar te r y  expands  and the  b lood moves  in to
ve ins  and cap i l la r ie s  tha t  p ressu re  decreases .

Th i s  i s  ca l l ed  d ias to l i c  p ressu re .  

How does bubble gum make bubbles?
Bubb le  gum con ta ins  more  rubber  than average

chewing gum,  g iv ing  i t  an  e las t i c  p roper ty.
When b lowing a  bubb le ,  the  gum i s  f i r s t

s t re t ched and f la t t ened agains t  t he  tongue.  When
the  per son  s ta r t s  to  b low,  the  gum s t re t ches

fu r the r  and fu r the r,  mak ing a  bubb le .  F ina l l y,  t he
bubb le  pops  and fo lds  r igh t  back  up,  l eav ing a

wad o f  gum again .

How does a fire extinguisher work?
The  common home f i re  ex t ingu i sher  con ta ins

carbon d iox ide  o r  CO2 in  a  l iqu id  fo rm.  Housed
in  the  ex t ingu i sher,  t he  CO2 is  under  t remendous

pressu re .  Dur ing  a  f i re  when the  ex t ingu i sher
t r igger  i s  pu l l ed ,  the  CO2 is  re leased as  a  b las t
o f  ve r y  co ld ,  snowy - look ing gas .  As  i t  h i t s  t he

f i re ,  t he  CO2 molecu les  smo ther  the  oxygen
molecu les ,  s topp ing the  f i re co ld .

Y O U  W I L L  N E E D :

F L AV O R E D H A R D C A N D I E S

A PA RT N E R

NO T E B O O K A N D P E N

W H AT T O D O :

Get  a  par tne r  to  do the  exper imen t  w i th
you .

Have one per son  c lose  the i r  eyes  and ho ld
the i r  nose ,  wh i le  the  o the r  per son  feeds
them a f lavored hard  candy wi thou t  t e l l i ng
them the  f lavor.

The  per son  wi th  the  candy in  the i r  mou th
shou ld  t r y to  guess  wha t  f lavor  the  candy
i s  w i thou t  l e t t i ng  go o f  the i r  nose .  Give
them severa l  m inu tes  so  the  candy has  a
chance to  d i s so l ve  in  the i r  mou th .  Th i s  w i l l
g i ve  them enough t ime to  de tec t  t he  f lavor.

I s  t he re any  change in  the  tas te  o f  t he
candy f rom the  beg inn ing to  the  end o f  
the  exper imen t?  Desc r ibe  the  tas tes .  

W H AT  T H I S  M E A N S :

MUCH OF WHAT WE PERCE IVE AS “TASTE” I S DUE

TO OUR SENSE OF SMEL L . AT F I RS T, YOU MAY NOT

BE AB LE TO TE L L THE SPEC I F IC F LAVOR OF THE

CANDY, JUST PERHAPS A SENSAT ION OF

SWEETNESS OR SOURNESS. I F PAT I ENT, AS THE

CANDY D ISSOLVES YOU CAN IDENT I FY THE SPEC I F IC

TASTE .TH IS I S BECAUSE SOME SCENT MOLECULES

VOLAT I L I Z E AND TRAVE L UP THROUGH A “BACK

DOOR” – A PASSAGE AT THE BACK OF THE THROAT

TO THE NOSE. S INCE WE CAN ONLY TASTE FOUR

D I F FERENT TRUE TASTES – SWEET, SOUR, SALT AND

B I T TER – I T I S ACTUAL LY SMEL L THAT LE TS US

EXPER I ENCE THE COMPLEX, MOUTHWATER ING

F LAVORS WE ASSOC IATE WITH OUR FAVOR I TE

FOODS.

It’s all in the
Taste Buds
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Nails for
Breakfast?

Y O U  W I L L  N E E D :

“ I R O N - F O RT I F I E D” B R E A K FA S T C E R E A L

A B L E N D E R

ME A S U R I N G C U P

A C L E A R P L A S T I C C U P

WAT E R

A S T R O N G M A G N E T

WH I T E P L A S T I C S P O O N

W H AT T O D O :

Mix two cups  o f  i ron - fo r t i f i ed  ce rea l  w i th
two cups  o f  wa te r  in  the  b lender  p i t cher.
Le t  i t  s i t  fo r  a  few minu tes  un t i l  t he
cerea l  i s  so f t ,  t hen  b lend to  make a
smoo th  cons i s tency.

Pour  some o f  the  ce rea l  m ix  in to  a  c lear
p las t i c  cup.

Whi le  ho ld ing the  magne t  aga ins t  t he
ou t s ide  o f  t he  cup,  s t i r  t he  mix  ins ide
the  cup gen t l y  w i th  the  p las t i c  spoon.
What  happens  when the  magne t  i s  taken
away?

W H AT  T H I S  M E A N S :

SOME OF THE I RON WITH WHICH OUR

BREAKFAST CEREALS ARE FORT I F I ED I S IN THE

FORM OF “RAW” ELEMENTAL I RON, HENCE THE

STRONG ATTRACT ION TO THE MAGNET ( I RON IN

COMPOUNDS DOES NOT SHOW TH IS SAME

DEGREE OF ATTRACT ION) .  THE SMAL L P I ECES OF

E LEMENTAL I RON ARE ATTRACTED TO THE

MAGNET AND GATHER TO FORM THE DARK SPOT

YOU CAN SEE ON THE S IDE OF THE CUP. THE

LONGER YOU ST I R THE CEREAL M IX IN THE CUP,
THE DARKER THE SPOT. WHEN THE MAGNET I S

REMOVED, THE SPOT WI L L GRADUAL LY D I SPERSE

BACK INTO THE CEREAL .

•
•
•
•
•
•
•

1.

2.

3.

Soil vs. Cotton
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Y O U W I L L N E E D :

CO T T O N B A L L S

PO T T I N G S O I L

L I M A B E A N S E E D S

WAT E R

TH R E E C L E A R P L A S T I C C U P S

NO T E B O O K

W H AT T O D O :

F i l l  one  p las t i c  cup ha l f  way wi th  so i l .  P lace  a
few seeds  on  top  o f  t he  so i l  l eav ing a  l i t t l e
space  be tween them.  Then f i l l  t he  res t  o f  t he
cup wi th  so i l ,  so  you  can bur y  the  seeds .

F i l l  t he  o the r  p las t i c  cup ha l f  way wi th  co t ton
ba l l s .  Randomly  p lace  one  or  more seeds
be tween the  co t ton  ba l l s .  F i l l  t he  res t  o f  t he
cup wi th  co t ton  ba l l s ,  aga in  bur y ing  the  seeds .

F i l l  t he  th i rd  p las t i c  cup wi th  wa te r.  

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  so i l .  Make su re  the  so i l
i s  no t  soupy, bu t  mo i s t  to  the  touch  ( s t i cks  to
your  f i nger s ) .

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  co t ton  ba l l s .  S ta r t  w i th
a VERY SMALL  amoun t  o f  wa te r  and add more
wate r  a  l i t t l e  a t  a  t ime.  The  co t ton  ba l l s  shou ld
jus t  be  moi s tened,  no t  soak ing.

P lace  the  cups  on  a  she l f  o r  w indow ledge
(make su re the  ledge i s  no t  too  co ld ) .  P lan t s  do
be t te r  i f  t hey  are  ab le  to  ge t  some sun .

Wate r  p lan t s  as  needed when the  so i l/co t ton
ba l l s  a re  d r y  to  the  touch .  

Watch  ever yday and wr i te  down wha t  happens .

W H AT  T H I S  M E A N S :

L I KE ANY L IV ING TH ING IN A DEVE LOP ING STAGE, THE

SEEDS ’ CE L L S D IV IDE , CREAT ING A T INY STUB THAT WI L L

BE THE BEG INN ING OF THE ROOT. TH IS L I T T L E F INGER,
CAL L ED A “RAD IC LE ,”  I S THE F I RS T TH ING TO PUSH OUT

OF THE SEED AND ANCHOR I TSE L F IN THE SO I L . IN
ORDER FOR THE T INY ROOTS (AND THE P LANT) TO

GROW, I T NEEDS WATER AND NUTR I ENTS. WHI LE THE

COTTON CAN HOLD WATER TO HELP GERM INATE THE

SEEDS, I T DOES NOT CONTA IN THE K IND OF NUTR I ENTS

FOUND IN SO I L WH ICH THE SEEDS NEED TO THR IVE AND

GROW.

•
•
•
•
•
•

1.

2.

3.
4.

5.

6.

7.

8.

k i d s  a n d  s c i e n c e :
p o i n t e r s  f o r  p a r e n t s

What  can paren t s  do  to  make su re  the i r  ch i ld ren
are  p roper ly  p repared fo r  the  sc ience  and
techno logy -d r i ven  wor ld  ahead? In  a  recen t
Bayer  Corpora t ion/Nat iona l  Sc ience  Founda t ion
su r vey,  Amer ica ’s  Ph .D.  sc ien t i s t s  g ive  some
adv ice :

Know that  in teres t  in  sc ience begins
ear ly.  The  major i t y  o f  sc ien t i s t s  say  the i r
in te res t  i n  sc ience  was  f i r s t  sparked be fo re  
age 11.  

Be aware that  g i r l s  l ike  sc ience as  much
as boys.  Moun t ing  ev idence  ind ica tes  tha t  g i r l s
and boys  s ta r t  equa l l y  in te res ted  in  sc ience .
Main ta in ing  tha t  in te res t  i s  t he  key.  

Unders tand your  ro le .  Sc ien t i s t s  say  when i t
came to  ign i t i ng  the i r  ear ly  in te res t  i n  sc ience ,
the i r  paren t s  were the  s ing le  b igges t  in f l uence .  

Expose ch i ldren to  ro le  models .  Contac t
sc ience  and techno logy -based companies  in  your
communi ty, l i ke  Bayer, tha t  have  employee -
vo lun tee r  p rograms tha t  a l low sc ien t i s t s  to  spend
t ime wi th  s tuden t s  in  loca l  schoo l s .  

Check out  school  sc ience programs.  Ask
your  ch i ld ren ’s teachers  how they  teach  sc ience .
I s  i t  hands -on  and inqu i r y -based?  I f  you  have
any ques t ions ,  o rgan iza t ions  l i ke  the  Nat iona l
Sc ience  Resources  Cen te r,  can  he lp .

Nur ture the i r  in teres ts  outs ide of  school .
Noodl ing  around a t  home,  se t t i ng  up in fo rma l
exper imen t s  a f te r  schoo l  and on  weekends ,  i s  no t
on ly  fun ,  bu t  e f fec t i ve ,  repor t  t he  sc ien t i s t s .  

Ut i l i ze  sc ience resources .  Today, wi th  the
In te rne t ,  sc ience  museums,  zoos  and o the r  na tu re
parks ,  and the  pub l i c  l ib ra r y, resources  abound.

Bayer ’s  Making Sc ience Make Sense —
ht tp ://www.BayerUS.com/msms

Bi l l  Nye the Sc ience Guy —
ht tp ://www.nye labs .com

NPR Sc ience Fr iday —
ht tp ://www.sc ience f r iday.com

Ear th  & Sky — ht tp ://www.ear thsky.com

NASA — ht tp ://www.nasa.gov  

PBS Kids  — ht tp ://pbsk ids .o rg

Nat ional  Sc ience Teachers  Assoc ia t ion —
ht tp ://www.ns ta .o rg

•

•
•
•
•
•
•

•

•

•

•

•

•

c o o l  s c i e n c e  
w e b  s i t e s
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Why do birds fly south for the winter?
Many b i rds  migra te  o r  f l y  sou th  fo r  the  win te r
because  o f  t empera tu re  changes .  Co ld ,  snowy

win te r s  can  c rea te  a  rea l  hea l th  hazard  fo r  them,
as  does  the  lack  o f  food.  So when the  days  g row
shor te r  and co lder,  b i rds  se t  o f f  fo r  the i r  warmer

win te r  home.

What is blood pressure?
As b lood accumu la tes  in  the  hear t ’s  l e f t  ven t r i c le ,
the  wa l l s  con t rac t ,  fo rc ing  the  b lood ou t  and in to

an ar te r y,  pu t t i ng  a  lo t  o f  p ressu re  on  the
ar te r y ’s  wa l l .  Th i s  i s  ca l l ed  sys to l i c  p ressu re .  As

the  ar te r y  expands  and the  b lood moves  in to
ve ins  and cap i l la r ie s  tha t  p ressu re  decreases .

Th i s  i s  ca l l ed  d ias to l i c  p ressu re .  

How does bubble gum make bubbles?
Bubb le  gum con ta ins  more  rubber  than average

chewing gum,  g iv ing  i t  an  e las t i c  p roper ty.
When b lowing a  bubb le ,  the  gum i s  f i r s t

s t re t ched and f la t t ened agains t  t he  tongue.  When
the  per son  s ta r t s  to  b low,  the  gum s t re t ches

fu r the r  and fu r the r,  mak ing a  bubb le .  F ina l l y,  t he
bubb le  pops  and fo lds  r igh t  back  up,  l eav ing a

wad o f  gum again .

How does a fire extinguisher work?
The  common home f i re  ex t ingu i sher  con ta ins

carbon d iox ide  o r  CO2 in  a  l iqu id  fo rm.  Housed
in  the  ex t ingu i sher,  t he  CO2 is  under  t remendous

pressu re .  Dur ing  a  f i re  when the  ex t ingu i sher
t r igger  i s  pu l l ed ,  the  CO2 is  re leased as  a  b las t
o f  ve r y  co ld ,  snowy - look ing gas .  As  i t  h i t s  t he

f i re ,  t he  CO2 molecu les  smo ther  the  oxygen
molecu les ,  s topp ing the  f i re co ld .

Y O U  W I L L  N E E D :

F L AV O R E D H A R D C A N D I E S

A PA RT N E R

NO T E B O O K A N D P E N

W H AT T O D O :

Get  a  par tne r  to  do the  exper imen t  w i th
you .

Have one per son  c lose  the i r  eyes  and ho ld
the i r  nose ,  wh i le  the  o the r  per son  feeds
them a f lavored hard  candy wi thou t  t e l l i ng
them the  f lavor.

The  per son  wi th  the  candy in  the i r  mou th
shou ld  t r y to  guess  wha t  f lavor  the  candy
i s  w i thou t  l e t t i ng  go o f  the i r  nose .  Give
them severa l  m inu tes  so  the  candy has  a
chance to  d i s so l ve  in  the i r  mou th .  Th i s  w i l l
g i ve  them enough t ime to  de tec t  t he  f lavor.

I s  t he re any  change in  the  tas te  o f  t he
candy f rom the  beg inn ing to  the  end o f  
the  exper imen t?  Desc r ibe  the  tas tes .  

W H AT  T H I S  M E A N S :

MUCH OF WHAT WE PERCE IVE AS “TASTE” I S DUE

TO OUR SENSE OF SMEL L . AT F I RS T, YOU MAY NOT

BE AB LE TO TE L L THE SPEC I F IC F LAVOR OF THE

CANDY, JUST PERHAPS A SENSAT ION OF

SWEETNESS OR SOURNESS. I F PAT I ENT, AS THE

CANDY D ISSOLVES YOU CAN IDENT I FY THE SPEC I F IC

TASTE .TH IS I S BECAUSE SOME SCENT MOLECULES

VOLAT I L I Z E AND TRAVE L UP THROUGH A “BACK

DOOR” – A PASSAGE AT THE BACK OF THE THROAT

TO THE NOSE. S INCE WE CAN ONLY TASTE FOUR

D I F FERENT TRUE TASTES – SWEET, SOUR, SALT AND

B I T TER – I T I S ACTUAL LY SMEL L THAT LE TS US

EXPER I ENCE THE COMPLEX, MOUTHWATER ING

F LAVORS WE ASSOC IATE WITH OUR FAVOR I TE

FOODS.

It’s all in the
Taste Buds
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Nails for
Breakfast?

Y O U  W I L L  N E E D :

“ I R O N - F O RT I F I E D” B R E A K FA S T C E R E A L

A B L E N D E R

ME A S U R I N G C U P

A C L E A R P L A S T I C C U P

WAT E R

A S T R O N G M A G N E T

WH I T E P L A S T I C S P O O N

W H AT T O D O :

Mix two cups  o f  i ron - fo r t i f i ed  ce rea l  w i th
two cups  o f  wa te r  in  the  b lender  p i t cher.
Le t  i t  s i t  fo r  a  few minu tes  un t i l  t he
cerea l  i s  so f t ,  t hen  b lend to  make a
smoo th  cons i s tency.

Pour  some o f  the  ce rea l  m ix  in to  a  c lear
p las t i c  cup.

Whi le  ho ld ing the  magne t  aga ins t  t he
ou t s ide  o f  t he  cup,  s t i r  t he  mix  ins ide
the  cup gen t l y  w i th  the  p las t i c  spoon.
What  happens  when the  magne t  i s  taken
away?

W H AT  T H I S  M E A N S :

SOME OF THE I RON WITH WHICH OUR

BREAKFAST CEREALS ARE FORT I F I ED I S IN THE

FORM OF “RAW” ELEMENTAL I RON, HENCE THE

STRONG ATTRACT ION TO THE MAGNET ( I RON IN

COMPOUNDS DOES NOT SHOW TH IS SAME

DEGREE OF ATTRACT ION) .  THE SMAL L P I ECES OF

E LEMENTAL I RON ARE ATTRACTED TO THE

MAGNET AND GATHER TO FORM THE DARK SPOT

YOU CAN SEE ON THE S IDE OF THE CUP. THE

LONGER YOU ST I R THE CEREAL M IX IN THE CUP,
THE DARKER THE SPOT. WHEN THE MAGNET I S

REMOVED, THE SPOT WI L L GRADUAL LY D I SPERSE

BACK INTO THE CEREAL .

•
•
•
•
•
•
•

1.

2.

3.

Soil vs. Cotton
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Y O U W I L L N E E D :

CO T T O N B A L L S

PO T T I N G S O I L

L I M A B E A N S E E D S

WAT E R

TH R E E C L E A R P L A S T I C C U P S

NO T E B O O K

W H AT T O D O :

F i l l  one  p las t i c  cup ha l f  way wi th  so i l .  P lace  a
few seeds  on  top  o f  t he  so i l  l eav ing a  l i t t l e
space  be tween them.  Then f i l l  t he  res t  o f  t he
cup wi th  so i l ,  so  you  can bur y  the  seeds .

F i l l  t he  o the r  p las t i c  cup ha l f  way wi th  co t ton
ba l l s .  Randomly  p lace  one  or  more seeds
be tween the  co t ton  ba l l s .  F i l l  t he  res t  o f  t he
cup wi th  co t ton  ba l l s ,  aga in  bur y ing  the  seeds .

F i l l  t he  th i rd  p las t i c  cup wi th  wa te r.  

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  so i l .  Make su re  the  so i l
i s  no t  soupy, bu t  mo i s t  to  the  touch  ( s t i cks  to
your  f i nger s ) .

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  co t ton  ba l l s .  S ta r t  w i th
a VERY SMALL  amoun t  o f  wa te r  and add more
wate r  a  l i t t l e  a t  a  t ime.  The  co t ton  ba l l s  shou ld
jus t  be  moi s tened,  no t  soak ing.

P lace  the  cups  on  a  she l f  o r  w indow ledge
(make su re the  ledge i s  no t  too  co ld ) .  P lan t s  do
be t te r  i f  t hey  are  ab le  to  ge t  some sun .

Wate r  p lan t s  as  needed when the  so i l/co t ton
ba l l s  a re  d r y  to  the  touch .  

Watch  ever yday and wr i te  down wha t  happens .

W H AT  T H I S  M E A N S :

L I KE ANY L IV ING TH ING IN A DEVE LOP ING STAGE, THE

SEEDS ’ CE L L S D IV IDE , CREAT ING A T INY STUB THAT WI L L

BE THE BEG INN ING OF THE ROOT. TH IS L I T T L E F INGER,
CAL L ED A “RAD IC LE ,”  I S THE F I RS T TH ING TO PUSH OUT

OF THE SEED AND ANCHOR I TSE L F IN THE SO I L . IN
ORDER FOR THE T INY ROOTS (AND THE P LANT) TO

GROW, I T NEEDS WATER AND NUTR I ENTS. WHI LE THE

COTTON CAN HOLD WATER TO HELP GERM INATE THE

SEEDS, I T DOES NOT CONTA IN THE K IND OF NUTR I ENTS

FOUND IN SO I L WH ICH THE SEEDS NEED TO THR IVE AND

GROW.

•
•
•
•
•
•

1.

2.

3.
4.

5.

6.

7.

8.

k i d s  a n d  s c i e n c e :
p o i n t e r s  f o r  p a r e n t s

What  can paren t s  do  to  make su re  the i r  ch i ld ren
are  p roper ly  p repared fo r  the  sc ience  and
techno logy -d r i ven  wor ld  ahead? In  a  recen t
Bayer  Corpora t ion/Nat iona l  Sc ience  Founda t ion
su r vey,  Amer ica ’s  Ph .D.  sc ien t i s t s  g ive  some
adv ice :

Know that  in teres t  in  sc ience begins
ear ly.  The  major i t y  o f  sc ien t i s t s  say  the i r
in te res t  i n  sc ience  was  f i r s t  sparked be fo re  
age 11.  

Be aware that  g i r l s  l ike  sc ience as  much
as boys.  Moun t ing  ev idence  ind ica tes  tha t  g i r l s
and boys  s ta r t  equa l l y  in te res ted  in  sc ience .
Main ta in ing  tha t  in te res t  i s  t he  key.  

Unders tand your  ro le .  Sc ien t i s t s  say  when i t
came to  ign i t i ng  the i r  ear ly  in te res t  i n  sc ience ,
the i r  paren t s  were the  s ing le  b igges t  in f l uence .  

Expose ch i ldren to  ro le  models .  Contac t
sc ience  and techno logy -based companies  in  your
communi ty, l i ke  Bayer, tha t  have  employee -
vo lun tee r  p rograms tha t  a l low sc ien t i s t s  to  spend
t ime wi th  s tuden t s  in  loca l  schoo l s .  

Check out  school  sc ience programs.  Ask
your  ch i ld ren ’s teachers  how they  teach  sc ience .
I s  i t  hands -on  and inqu i r y -based?  I f  you  have
any ques t ions ,  o rgan iza t ions  l i ke  the  Nat iona l
Sc ience  Resources  Cen te r,  can  he lp .

Nur ture the i r  in teres ts  outs ide of  school .
Noodl ing  around a t  home,  se t t i ng  up in fo rma l
exper imen t s  a f te r  schoo l  and on  weekends ,  i s  no t
on ly  fun ,  bu t  e f fec t i ve ,  repor t  t he  sc ien t i s t s .  

Ut i l i ze  sc ience resources .  Today, wi th  the
In te rne t ,  sc ience  museums,  zoos  and o the r  na tu re
parks ,  and the  pub l i c  l ib ra r y, resources  abound.

Bayer ’s  Making Sc ience Make Sense —
ht tp ://www.BayerUS.com/msms

Bi l l  Nye the Sc ience Guy —
ht tp ://www.nye labs .com

NPR Sc ience Fr iday —
ht tp ://www.sc ience f r iday.com

Ear th  & Sky — ht tp ://www.ear thsky.com

NASA — ht tp ://www.nasa.gov  

PBS Kids  — ht tp ://pbsk ids .o rg

Nat ional  Sc ience Teachers  Assoc ia t ion —
ht tp ://www.ns ta .o rg
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c o o l  s c i e n c e  
w e b  s i t e s
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Why do birds fly south for the winter?
Many b i rds  migra te  o r  f l y  sou th  fo r  the  win te r
because  o f  t empera tu re  changes .  Co ld ,  snowy

win te r s  can  c rea te  a  rea l  hea l th  hazard  fo r  them,
as  does  the  lack  o f  food.  So when the  days  g row
shor te r  and co lder,  b i rds  se t  o f f  fo r  the i r  warmer

win te r  home.

What is blood pressure?
As b lood accumu la tes  in  the  hear t ’s  l e f t  ven t r i c le ,
the  wa l l s  con t rac t ,  fo rc ing  the  b lood ou t  and in to

an ar te r y,  pu t t i ng  a  lo t  o f  p ressu re  on  the
ar te r y ’s  wa l l .  Th i s  i s  ca l l ed  sys to l i c  p ressu re .  As

the  ar te r y  expands  and the  b lood moves  in to
ve ins  and cap i l la r ie s  tha t  p ressu re  decreases .

Th i s  i s  ca l l ed  d ias to l i c  p ressu re .  

How does bubble gum make bubbles?
Bubb le  gum con ta ins  more  rubber  than average

chewing gum,  g iv ing  i t  an  e las t i c  p roper ty.
When b lowing a  bubb le ,  the  gum i s  f i r s t

s t re t ched and f la t t ened agains t  t he  tongue.  When
the  per son  s ta r t s  to  b low,  the  gum s t re t ches

fu r the r  and fu r the r,  mak ing a  bubb le .  F ina l l y,  t he
bubb le  pops  and fo lds  r igh t  back  up,  l eav ing a

wad o f  gum again .

How does a fire extinguisher work?
The  common home f i re  ex t ingu i sher  con ta ins

carbon d iox ide  o r  CO2 in  a  l iqu id  fo rm.  Housed
in  the  ex t ingu i sher,  t he  CO2 is  under  t remendous

pressu re .  Dur ing  a  f i re  when the  ex t ingu i sher
t r igger  i s  pu l l ed ,  the  CO2 is  re leased as  a  b las t
o f  ve r y  co ld ,  snowy - look ing gas .  As  i t  h i t s  t he

f i re ,  t he  CO2 molecu les  smo ther  the  oxygen
molecu les ,  s topp ing the  f i re co ld .

Y O U  W I L L  N E E D :

F L AV O R E D H A R D C A N D I E S

A PA RT N E R

NO T E B O O K A N D P E N

W H AT T O D O :

Get  a  par tne r  to  do the  exper imen t  w i th
you .

Have one per son  c lose  the i r  eyes  and ho ld
the i r  nose ,  wh i le  the  o the r  per son  feeds
them a f lavored hard  candy wi thou t  t e l l i ng
them the  f lavor.

The  per son  wi th  the  candy in  the i r  mou th
shou ld  t r y to  guess  wha t  f lavor  the  candy
i s  w i thou t  l e t t i ng  go o f  the i r  nose .  Give
them severa l  m inu tes  so  the  candy has  a
chance to  d i s so l ve  in  the i r  mou th .  Th i s  w i l l
g i ve  them enough t ime to  de tec t  t he  f lavor.

I s  t he re any  change in  the  tas te  o f  t he
candy f rom the  beg inn ing to  the  end o f  
the  exper imen t?  Desc r ibe  the  tas tes .  

W H AT  T H I S  M E A N S :

MUCH OF WHAT WE PERCE IVE AS “TASTE” I S DUE

TO OUR SENSE OF SMEL L . AT F I RS T, YOU MAY NOT

BE AB LE TO TE L L THE SPEC I F IC F LAVOR OF THE

CANDY, JUST PERHAPS A SENSAT ION OF

SWEETNESS OR SOURNESS. I F PAT I ENT, AS THE

CANDY D ISSOLVES YOU CAN IDENT I FY THE SPEC I F IC

TASTE .TH IS I S BECAUSE SOME SCENT MOLECULES

VOLAT I L I Z E AND TRAVE L UP THROUGH A “BACK

DOOR” – A PASSAGE AT THE BACK OF THE THROAT

TO THE NOSE. S INCE WE CAN ONLY TASTE FOUR

D I F FERENT TRUE TASTES – SWEET, SOUR, SALT AND

B I T TER – I T I S ACTUAL LY SMEL L THAT LE TS US

EXPER I ENCE THE COMPLEX, MOUTHWATER ING

F LAVORS WE ASSOC IATE WITH OUR FAVOR I TE

FOODS.

It’s all in the
Taste Buds
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Nails for
Breakfast?

Y O U  W I L L  N E E D :

“ I R O N - F O RT I F I E D” B R E A K FA S T C E R E A L

A B L E N D E R

ME A S U R I N G C U P

A C L E A R P L A S T I C C U P

WAT E R

A S T R O N G M A G N E T

WH I T E P L A S T I C S P O O N

W H AT T O D O :

Mix two cups  o f  i ron - fo r t i f i ed  ce rea l  w i th
two cups  o f  wa te r  in  the  b lender  p i t cher.
Le t  i t  s i t  fo r  a  few minu tes  un t i l  t he
cerea l  i s  so f t ,  t hen  b lend to  make a
smoo th  cons i s tency.

Pour  some o f  the  ce rea l  m ix  in to  a  c lear
p las t i c  cup.

Whi le  ho ld ing the  magne t  aga ins t  t he
ou t s ide  o f  t he  cup,  s t i r  t he  mix  ins ide
the  cup gen t l y  w i th  the  p las t i c  spoon.
What  happens  when the  magne t  i s  taken
away?

W H AT  T H I S  M E A N S :

SOME OF THE I RON WITH WHICH OUR

BREAKFAST CEREALS ARE FORT I F I ED I S IN THE

FORM OF “RAW” ELEMENTAL I RON, HENCE THE

STRONG ATTRACT ION TO THE MAGNET ( I RON IN

COMPOUNDS DOES NOT SHOW TH IS SAME

DEGREE OF ATTRACT ION) .  THE SMAL L P I ECES OF

E LEMENTAL I RON ARE ATTRACTED TO THE

MAGNET AND GATHER TO FORM THE DARK SPOT

YOU CAN SEE ON THE S IDE OF THE CUP. THE

LONGER YOU ST I R THE CEREAL M IX IN THE CUP,
THE DARKER THE SPOT. WHEN THE MAGNET I S

REMOVED, THE SPOT WI L L GRADUAL LY D I SPERSE

BACK INTO THE CEREAL .

•
•
•
•
•
•
•

1.

2.

3.

Soil vs. Cotton
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Y O U W I L L N E E D :

CO T T O N B A L L S

PO T T I N G S O I L

L I M A B E A N S E E D S

WAT E R

TH R E E C L E A R P L A S T I C C U P S

NO T E B O O K

W H AT T O D O :

F i l l  one  p las t i c  cup ha l f  way wi th  so i l .  P lace  a
few seeds  on  top  o f  t he  so i l  l eav ing a  l i t t l e
space  be tween them.  Then f i l l  t he  res t  o f  t he
cup wi th  so i l ,  so  you  can bur y  the  seeds .

F i l l  t he  o the r  p las t i c  cup ha l f  way wi th  co t ton
ba l l s .  Randomly  p lace  one  or  more seeds
be tween the  co t ton  ba l l s .  F i l l  t he  res t  o f  t he
cup wi th  co t ton  ba l l s ,  aga in  bur y ing  the  seeds .

F i l l  t he  th i rd  p las t i c  cup wi th  wa te r.  

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  so i l .  Make su re  the  so i l
i s  no t  soupy, bu t  mo i s t  to  the  touch  ( s t i cks  to
your  f i nger s ) .

Care fu l l y  pour  a  sma l l  amoun t  o f  wa te r  over
the  cup con ta in ing  the  co t ton  ba l l s .  S ta r t  w i th
a VERY SMALL  amoun t  o f  wa te r  and add more
wate r  a  l i t t l e  a t  a  t ime.  The  co t ton  ba l l s  shou ld
jus t  be  moi s tened,  no t  soak ing.

P lace  the  cups  on  a  she l f  o r  w indow ledge
(make su re the  ledge i s  no t  too  co ld ) .  P lan t s  do
be t te r  i f  t hey  are  ab le  to  ge t  some sun .

Wate r  p lan t s  as  needed when the  so i l/co t ton
ba l l s  a re  d r y  to  the  touch .  

Watch  ever yday and wr i te  down wha t  happens .

W H AT  T H I S  M E A N S :

L I KE ANY L IV ING TH ING IN A DEVE LOP ING STAGE, THE

SEEDS ’ CE L L S D IV IDE , CREAT ING A T INY STUB THAT WI L L

BE THE BEG INN ING OF THE ROOT. TH IS L I T T L E F INGER,
CAL L ED A “RAD IC LE ,”  I S THE F I RS T TH ING TO PUSH OUT

OF THE SEED AND ANCHOR I TSE L F IN THE SO I L . IN
ORDER FOR THE T INY ROOTS (AND THE P LANT) TO

GROW, I T NEEDS WATER AND NUTR I ENTS. WHI LE THE

COTTON CAN HOLD WATER TO HELP GERM INATE THE

SEEDS, I T DOES NOT CONTA IN THE K IND OF NUTR I ENTS

FOUND IN SO I L WH ICH THE SEEDS NEED TO THR IVE AND

GROW.

•
•
•
•
•
•
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k i d s  a n d  s c i e n c e :
p o i n t e r s  f o r  p a r e n t s

What  can paren t s  do  to  make su re  the i r  ch i ld ren
are  p roper ly  p repared fo r  the  sc ience  and
techno logy -d r i ven  wor ld  ahead? In  a  recen t
Bayer  Corpora t ion/Nat iona l  Sc ience  Founda t ion
su r vey,  Amer ica ’s  Ph .D.  sc ien t i s t s  g ive  some
adv ice :

Know that  in teres t  in  sc ience begins
ear ly.  The  major i t y  o f  sc ien t i s t s  say  the i r
in te res t  i n  sc ience  was  f i r s t  sparked be fo re  
age 11.  

Be aware that  g i r l s  l ike  sc ience as  much
as boys.  Moun t ing  ev idence  ind ica tes  tha t  g i r l s
and boys  s ta r t  equa l l y  in te res ted  in  sc ience .
Main ta in ing  tha t  in te res t  i s  t he  key.  

Unders tand your  ro le .  Sc ien t i s t s  say  when i t
came to  ign i t i ng  the i r  ear ly  in te res t  i n  sc ience ,
the i r  paren t s  were the  s ing le  b igges t  in f l uence .  

Expose ch i ldren to  ro le  models .  Contac t
sc ience  and techno logy -based companies  in  your
communi ty, l i ke  Bayer, tha t  have  employee -
vo lun tee r  p rograms tha t  a l low sc ien t i s t s  to  spend
t ime wi th  s tuden t s  in  loca l  schoo l s .  

Check out  school  sc ience programs.  Ask
your  ch i ld ren ’s teachers  how they  teach  sc ience .
I s  i t  hands -on  and inqu i r y -based?  I f  you  have
any ques t ions ,  o rgan iza t ions  l i ke  the  Nat iona l
Sc ience  Resources  Cen te r,  can  he lp .

Nur ture the i r  in teres ts  outs ide of  school .
Noodl ing  around a t  home,  se t t i ng  up in fo rma l
exper imen t s  a f te r  schoo l  and on  weekends ,  i s  no t
on ly  fun ,  bu t  e f fec t i ve ,  repor t  t he  sc ien t i s t s .  

Ut i l i ze  sc ience resources .  Today, wi th  the
In te rne t ,  sc ience  museums,  zoos  and o the r  na tu re
parks ,  and the  pub l i c  l ib ra r y, resources  abound.

Bayer ’s  Making Sc ience Make Sense —
ht tp ://www.BayerUS.com/msms

Bi l l  Nye the Sc ience Guy —
ht tp ://www.nye labs .com

NPR Sc ience Fr iday —
ht tp ://www.sc ience f r iday.com

Ear th  & Sky — ht tp ://www.ear thsky.com

NASA — ht tp ://www.nasa.gov  

PBS Kids  — ht tp ://pbsk ids .o rg

Nat ional  Sc ience Teachers  Assoc ia t ion —
ht tp ://www.ns ta .o rg

•

•
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c o o l  s c i e n c e  
w e b  s i t e s
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