
Gain Attention/Interest:
What  wou ld  you  do  i f  I  t o ld  you  tha t  I  cou ld  g i ve  you
someth ing  to  e a t ,  and  i f  you  a t e  i t  eve r yday  fo r  a  f ew
months  you  wou ld  w ind  up  smar t e r  than  i f  you
hadn’t  e a t en  i t ?   Wou ld  you  e a t  i t ?   Fo r  how long?

Now imag ine  tha t  th i s  food  i s  ava i l ab l e  to  a lmos t
eve r y  baby  an ywhere  i n  the  wor ld  — r i ch  o r  poor ,
ma l e  o r  f ema l e .   Imag ine  a l so  tha t  bab i e s  e a t  i t  fo r
d i f f e r en t  l eng th s  o f  t ime,  and  they  don’t  g e t  to
dec ide  when  i t  w i l l  b e  t aken  away.

Not  e a t i ng  th i s  food  wou ld  no t  make  a  pe r son
s tup id ;  peop l e  cou ld  s t i l l  b e  ve r y  i n t e l l i g en t  even  i f
they  neve r  t a s t ed  th i s  food  o r  had  t a s t ed  i t  on l y  a
f ew  t imes.  And  conver s e l y,  e a t i ng  i t  wou ld  no t
au toma t i c a l l y  make  you  in to  a  g en iu s.

Wha t  i s  t h i s  s e eming l y  mag i c a l  food?   Has  anyone
f i gu r ed  i t  ou t ?   I t ’s  b r e a s t  m i l k .

Wha t  does  b r e a s t f e ed ing  have  to  do  w i th  i n t e l l i g ence
l a t e r  i n  l i f e ,  and  how cou ld  you  pos s ib l y  t e l l  i f  be ing
br ea s t f ed  makes  a  pe r son  mor e  i n t e l l i g en t ?   You  can’t
g i ve  some  bab i e s  b r e a s t  m i l k ,  s e e  how they  tu rn  ou t ,
and  then  go  back  and  no t  g i ve  them b rea s t  m i l k  and
see  wha t  happens  then .

Does Breastfeeding
Make Babies Smar ter

Later In Life?

Source :   Mor tenseon ,  E .  L . ,  Michae l sen ,  K .  F. ,  Sander s,  S.  A . ,  &  Re in i sch ,  J.  M.  (2002 ) .
The  a s soc i a t ion  be tween  dura t ion  o f  b rea s t f eed ing  and  adu l t  i n t e l l i g ence .   The  J o u r na l
o f  t h e  A m e r i c a n  M e d i c a l  A s s o c i a t i o n ,  2 8 7 ,  2 3 6 5 - 2 3 7 1 .
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G o a l s :
Teach  the  mean ing
and  impor t ance  o f
con t ro l l i ng  fo r
mut l i p l e  va r i ab l e s.

Teach  how to
d i s t i ngu i sh  b i a s ed
ve r su s  unb i a s ed
source s  o f
i n f o r m a t i o n .

Basic  Idea :

Th i s  l e s son  looks  a t
the  po t en t i a l
r e l a t i onsh ip  be tween
the  number  o f  months
a  pe r son  spen t
b rea s t f e ed ing  a s  an
in f an t  and  the
pe r son’s  adu l t
i n t e l l i g e n c e .
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Ask:
What

is
Science?

1

The  answer  to  the se  que s t i ons  c an  be  found  th rough  s c i ence .

  Ac t iv i t y
Have  s tuden t s  fo r m a  va lue  l i n e  ba sed  on  the i r  cu r r en t  op in ion .
One  s i de  o f  the  c l a s s room can  r ep re s en t  100% conf idence  tha t
b r ea s t f e ed ing  and  in t e l l i g ence  a r e  r e l a t ed ,  wh i l e  the  o the r  s i de  c an
rep re sen t  100% conf idence  tha t  b r e a s t f e ed ing  and  in t e l l i g ence  a r e
no t  r e l a t ed .   P l a ce s  i n  be tween  c an  r ep r e s en t  va r y ing  l e ve l s  o f
m idd l e  g round .   Once  s tuden t s  have  chosen  the i r  r e spec t i v e
p l a ce s ,  a sk  fo r  vo lun t ee r s  to  exp re s s  why  the y  made  the  cho i ce
they  d id .

T he  pu r pose  o f  s c i ence  i s  t o  ans wer  que s t i ons.
Sc i ence  does  th i s  th rough  the  me thod  o f  proof  by
d ispr oof .   A  non- s c i en t i s t  m igh t  t r y  to  answer  a
ques t i on  by  g a the r ing  ev idence ,  o r  p roo f ,  i n  suppor t
o f  he r  an swer.   S c i en t i s t s  an swer  que s t i ons  i n  a
s l i gh t l y  d i f f e r en t  way.   T hey  l ook  fo r  d i sp roo f ;  t hey
t r y  to  f i nd  any  pos s ib l e  way  tha t  a  spec i f i c  an s wer
cou ld  be  shown  to  be  i nco r r ec t .   I f  a l l  o the r  an swer s
a r e  e l im ina t ed ,  o r  d i sp roved ,  then  the  answer  tha t  i s
l e f t  ha s  a  l o t  o f  suppor t .   T hus,  s c i en t i s t s  g a the r
p r oof  fo r  the i r  an swer  by  t r y ing  to  d i sp rove  i t .   I f
they  f a i l  t o  d i sp rove  the i r  an swer ,  t hey  c an  conc lude
tha t  the i r  an swer  m igh t  be  t r ue .   T h i s  i s  c a l l ed  the
me thod  o f  p roo f  by  d i sp roo f .

Ask: What is Science?

Some  s tuden t s  may  need  more  spec i f i c  que s t i ons  to  wr i t e  more
than  “ I  don’t  know” .   Some  s amp le  ad d i t i ona l  que s t i ons :   T h ink  o f
some  spec i f i c  d i f f e r ence s  be tween  a  baby  who  i s  b r e a s t f ed  and  one
who  i s  no t .   L i s t  t hem,  and  t r y  to  come  up  w i th  an  exp l ana t ion  fo r
how the se  d i f f e r ence s  cou ld  i n f l uence  i n t e l l i g ence .

Think & Wri te  #1

How could  br eas t  mi lk  make  people  smar te r?
                What  cou ld  brea t  mi lk  have  to  do  wi th  in te l l igence?



2
Define

the
Problem:

See
Many
Sides.

Imag ine  someone  g i ve s  you  a  l i s t  o f  many  d i f f e r en t  foods  you  have  e a t en ,
and  one  by  one  you  e l im ina t e  the  foods  you  l i k ed  the  l e a s t .   A f t e r
e l im ina t ing  a l l  t he  d i f f e r en t  foods  excep t  one ,  t he  l a s t  food  l e f t  on  the  l i s t
i s  more  than  l i ke l y  a  f ood  tha t  you  l i ke .   Bu t  s c i en t i s t s  wou ldn’t  conc lude
tha t  i t  i s  you r  f avo r i t e  food  because  the r e  m igh t  be  ano the r  op t ion  ou t
the r e  tha t  wasn’ t  even  on  the  l i s t .   By  e l im ina t ing  a  l o t  o f  i nco r r ec t
answer s,  s c i en t i s t s  f e e l  be t t e r  abou t  conc lud ing  they  m igh t  have  a  co r r ec t
a n s w e r . Define the Problem: See Many Sides

How can  anyone  pos s ib l y  measu re  the  connec t ion
be tween  b rea s t f e ed ing  and  in t e l l i g ence ?   How can  a l l
o the r  pos s ib l e  an swer s  be  e l im ina t ed?   The re  a r e  a  l o t  o f
d i f f e r en t  peop l e  who  were  r a i s ed  by  d i f f e r en t  t ype s  o f
pa r en t s,  i n  d i f f e r en t  way s ,  and  in  d i f f e ren t
env i ronment s.   One  o f  the  impor t an t  f i r s t  s t e ps  i n
s c i ence  i s  t o  c l e a r l y  s t a t e  the  que s t i on  be ing  cons ide r ed .
Of t en ,  an  ove r l y  b road  o r  g ene r a l  que s t i on  c an  be  r e a l l y
ha r d  to  answer.   To  avo id  th i s ,  s c i en t i s t s  u sua l l y  t r y  to
answer  a  s e t  o f  spec i f i c  que s t i ons  f i r s t ,  be fo r e  t r y ing  to
answer  b roade r  que s t i ons.   However ,  i t ’s  impor t an t  to
know tha t  even  spec i f i c  que s t i ons  c an  be  qu i t e  d i f f i cu l t
to  answer.   Fo r  e xamp le ,  an swer ing  a  que s t i on  such  a s
“wha t  i s  t he  r e l a t i onsh ip  be tween  the  amount  o f  t ime
spen t  b r e a s t f e ed ing  and  adu l t  i n t e l l i g ence ?”  c an  be
qu i t e  d i f f i cu l t  because  d i f f e r en t  g roups  approach  the
p rob l em in  d i f f e r en t  way s.   De pend ing  on  w ho  i s

l ook ing  a t  t he  que s t i on ,  t he i r  goa l s  and  in t e r e s t s  i n  how the  que s t i on  i s
a sked  and  how i t  i s  an s wered  c an  d i f f e r .

Par ents .   Pa r en t s  wan t  the i r  ch i l d r en  to  be  hea l thy  and  ha pp y.   Do  you
th ink  they  wou ld  wan t  to  do  some th ing  tha t  wou ld  he lp  the i r  k id s  g row  up
smar t e r ?   Bu t  no t  a l l  p a r en t s  f e ed  the i r  ch i l d r en  by  b r ea s t f e ed ing  — some
buy  baby  fo r mu l a  f r om the  s to r e .   T he re  i s  no  educa t ion  r equ i r emen t  to  be
a  pa r en t ,  bu t  knowing  more  abou t  pa r en t ing  c an  he lp  pa r en t s  to  be t t e r
r a i s e  the i r  ch i l d r en .

Ask s tudents  to  for m a  hypothes i s  about  how a  par t icu lar  g roup might  v iew the
re la t ionsh ip  between breas t feed ing  and inte l l ig ence.   Be low are  some examples,
as  we l l  as  infor mat ion r eg ard ing  educa t ion requ i rements  for  such g roups.

Think & Wri te  #2

                           Hypothes is  f o r mat ion
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Fact Versus

Opinion:
What

 Constitutes
Evidence?

T h i s  i s  a  d i f f i cu l t  que s t i on  to  cons ide r.   As  we
d i s cu s s ed ,  s c i en t i s t s  go  abou t  an swer ing  que s t i ons
by  t r y ing  to  e l im ina t e  a s  man y  answer s  a s  pos s ib l e .
For  examp le ,  i f  we  were  to  a sk  the  smar t e s t  adu l t s
whe the r  o r  no t  they  we re  b r ea s t f ed ,  we  wou ld
l i k e l y  g e t  a  v a r i e t y  o f  an swer s :   Some  wou ld  s a y
“ye s” ,  some  wou ld  s a y  “no” ,  and  a  l o t  wou ld
probab ly  s ay  “ I  don’t  know.”   Be s ide s,  we  a l l  know

Pedia t r i c ian .   Ped i a t r i c i an s  c a r e  fo r  the  med i c a l  needs  o f  ch i l d r en  w hen
they  a r e  i l l .   T hey  a l so  adv i s e  pa r en t s  on  how to  kee p  k id s  hea l thy.
In f o r ma t ion  r eg a rd ing  i n t e l l i g ence  and  the  f e ed ing  o f  i n f an t s  i s  impor t an t
to  ped i a t r i c i an s.   I f  any  a c t i on  m igh t  be  cons ide r ed  po t en t i a l l y  ha r mfu l  to
a  ch i l d ’s  hea l th ,  t hen  a  doc to r  wou ld  l i ke l y  no t  r e commend  i t .   Or  i f  t he r e
was  some th ing  a  mothe r  cou ld  do  to  he lp  he r  ch i l d ,  doc to r s  wou ld  be  i n
f avo r  o f  i t .   Ped i a t r i c i an s  a t t end  fou r- y ea r  co l l e g e s  and  med i c a l  s choo l  and
g e t  fu r the r  t r a in ing  on  the  j ob.

Pol icy  Ana lys t .   A  po l i c y  ana l y s t  l ooks  a t  how mak ing  d i f f e r en t  dec i s i ons
can  i n f l uence  the  g ove r nment ,  bus ine s s e s ,  and  peop l e ’s  l ive s.   Po l i c y
ana l y s t s  o f t en  work  i n  p l a ce s  l i ke  Wash ing ton  D.C. ,  and  a t t end  fou r - yea r
co l l e g e s  to  s tud y  po l i t i c a l  s c i ence  o r  l aw.

Educa tor .   I t  i s  t he  j ob  o f  educa to r s  to  t e ach  k id s  and  he lp  p r e pa r e  them
for  fu r the r  educa t i on  and  l i f e  beyond  s choo l .   Educa to r s  wou ld  l i k e l y
we l come  a  way  o f  he lp ing  k id s  become  a s  smar t  a s  pos s ib l e .   Teache r s
a t t end  fou r - yea r  co l l e ge s  and  u sua l l y  a t t end  some  g r adua t e  s choo l .

Baby  For mula  Manuf ac tur e r .   Compan i e s  tha t  make
ba by  fo r mu l a  a r e  h i gh l y  i n t e r e s t ed  i n  s e l l i ng  the i r  p r oduc t .
News  tha t  b r e a s t f e ed ing  c an  i nc r e a s e  i n t e l l i g ence  i s  ve r y
impor t an t  to  them because  i t  cou ld  nega t i v e l y  i n f l uence
s a l e s  o f  the i r  p roduc t .

Because  the r e  a r e  so  many  d i f f e r en t  que s t i ons,  and  so  many  d i f f e r en t  s i de s
to  e ach  que s t i on ,  i t  i s  impor t an t  to  focus  on  the  top i c  and  s tudy  one
ques t i on  a t  a  t ime .   When  s c i en t i s t s  approach  a  p rob l em ,  they  s e ek  to
answer  a  spec i f i c  que s t i on .   Fo r  today,  we  w i l l  f ocus
on  the  r e l a t i onsh ip  be tween  the  amount  o f  t ime
spen t  b r e a s t f e ed ing  a s  a  baby  and  adu l t  i n t e l l i g ence .

BIASED SOURCE
A n y  g r o u p  t h a t  c o u l d
p o t e n t i a l l y  m a k e  a
p r o f i t  d e p e n d i n g  o n
t h e  o u t c o m e  o f  a  s t u d y
w i l l  l i k e l y  h a v e  a  b i a s e d
v i e w.

Distinguish Fact From Opinion:
Learn What Constitutes

Scientific Evidence



t he r e  i s  a  l o t  more  to  be ing  smar t  than  j u s t  b r e a s t f e ed ing  a s  a  baby !   Wha t
abou t  how smar t  you r  pa r en t s  a r e ,  how many  yea r s  o f  s choo l  they
a t t ended ,  how many  yea r s  o f  s choo l  you  a t t ended ,  i n  wha t  k ind  o f
env i ronment  you  we re  r a i s ed ,  and  how hea l thy  you  we re  wh i l e  g row ing  up?
The re  a r e  many  f a c to r s  tha t  c an  p l a y  a  ro l e  i n  the  deve lopment  o f
i n t e l l i g e n c e .

Wi th  th i s  t ype  o f  que s t i on ,  s c i en t i s t s  don’t  j u s t  wan t  to  g o  a round  and  a sk
peop l e  the i r  op in ions,  t hey  wan t  f a c t s  and  e v idence .   So,  g iven  tha t  the r e
a r e  numerous  f a c to r s  tha t  c an  he lp  make  someone  more  i n t e l l i g en t  a s  an
adu l t ,  how can  s c i en t i s t s  pos s ib l y  measu re  whe the r  o r  no t  b r e a s t f e ed ing  a s
a  baby  l e ads  to  h i ghe r  i n t e l l i g ence ?   To  answer  th i s  que s t i on ,  we  need  to
know the  d i f f e r ence  be tween  a  f a c t  and  an  op in ion ,  and  know wha t
in fo r ma t ion  c an  be  u sed  a s  ev idence  to  he lp  answer  ou r  que s t i on .   W h ich
of  the  fo l l ow ing  a r e  op in ions,  and  w h i ch  a r e  f a c t s ?   W h ich  s cena r io s ,  i f
t r ue ,  wou ld  he lp  ans wer  ou r  que s t i on?

You  may  wan t  to  cons ide r  hav ing  s tuden t s  fo r m sma l l  g roups  to  d i s cu s s  the
fo l l ow ing  s cena r io s.

Scenar io  1 :   A  doc to r  a t  a  hosp i t a l  k eeps  t r a ck  o f  whe the r  o r  no t
he r  pa t i en t s  b r e a s t f e ed  the i r  ch i l d r en .   Then ,  when  the se  ch i l d r en
a r e  16  y ea r s  o ld ,  she  measu re s  the i r  i n t e l l i g ence .

Scenar io  2 :  A  r epor t e r  who  i s  i n t e r e s t ed  i n  b r ea s t f e ed ing  and
in t e l l i g ence  beg in s  to  i nve s t i g a t e  whe the r  o r  no t  A lbe r t  E in s t e in ,
one  o f  the  smar t e s t  peop l e  eve r  to  l i v e ,  was  b r ea s t f ed  o r  no t .  Wha t
in f l uence  shou ld  the  r epor t e r ’s  r e su l t s  have  on  s c i en t i f i c  r e s e a r ch?

Scenar io  3 :   T he  p r e s iden t  o f  a  baby - fo r mu l a -mak ing  company
say s  he r  son  had  no th ing  bu t  baby  f o r mu l a  a s  an  i n f an t ,  bu t  he
g rew  up  and  g o t  i n to  e ve r y  co l l e g e  he  a pp l i ed  to.

Scenar io  4 :  A  pa r en t  th inks  u s ing  baby  fo r mu l a  to  f e ed  he r  ch i l d  i s
be t t e r  because  th i s  way  i t  i s  e a s i e r  fo r  he r  to  measu re  how much
he r  baby  i s  e a t i ng  e ach  day.



Th ings  to  d i s cu s s  abou t  e ach  s cena r io :

Scenar io  1 :   T h i s  i n fo r ma t ion  wou ld  y i e l d  f a c t s  and  ev idence .   As
long  a s  the  doc to r  was  ab l e  to  keep  t r a ck  o f  a  w ide  va r i e t y  o f
peop l e ,  she  wou ld  ge t  r e su l t s  tha t  i n t e r e s t  t he  s c i en t i f i c
c o m m u n i t y.

Scenar io  2 :   T h i s  s to r y  wou ld  be  a  f a c t  ( a s suming  the  r epor t e r
found  accu ra t e  i n fo r ma t ion ) .   However ,  even  though  the
r e por t e r ’s  r e s e a r ch  may  r e su l t  i n  an  i n t e r e s t i ng  s to r y,  a  s i ng l e
pe r son’s  l i f e ,  r eg a rd l e s s  o f  how impor t an t  he  was ,  doe s  no t
r ep re s en t  adequa t e  s c i en t i f i c  ev idence  to  answer  a  que s t i on
abou t  some th ing  tha t  a f f e c t s  a l l  p eop l e .   S c i en t i s t s  a r e  i n t e r e s t ed
in  how b rea s t f e ed ing  i s  r e l a t ed  to  i n t e l l i g ence  fo r  a  l o t  o f  peop l e ,
no t  j u s t  fo r  one  pa r t i cu l a r  pe r son .

Scenar io  3 :  T h i s  i s  a  f a c t ;  he r  son  had  on ly  ba by  fo r mu l a  and  g o t
in to  a l l  t he  co l l e g e s  he  app l i ed  to.   However ,  a s  the  p r e s iden t  o f  a
ba by  fo r mu l a  company,  she  ha s  an  obv ious  i n t e r e s t  i n  show ing
tha t  b r ea s t f e ed ing  i sn’t  t he  on l y  way  fo r  k id s  to  be  smar t .
Add i t i ona l l y,  a s  p r e s iden t  o f  a  company,  she  i s  l i ke l y  we l l
educa t ed  and  ha s  the  f i n anc i a l  ab i l i t y  to  suppor t  a  s t rong
educa t ion .   T hese  f a c to r s  wou ld  have  i n f l uenced  he r  son’s
d e v e l o p m e n t .

Scenar io  4 :  T h i s  i s  an  op in ion .   I t  may  ve r y  we l l  be  t r ue  tha t  a
pa r en t  p r e f e r s  baby  fo r mu l a  because  i t  c an  be  measu r ed ,  bu t
w i thou t  g a the r ing  ev idence ,  she  doesn’t  know fo r  su r e .   A l so,  no
mat t e r  whe the r  i t  i s  t r ue  o r  f a l s e ,  i t  doe sn’t  r e a l l y  he lp  u s  answer
our  que s t i on ,  so  the  i n fo r ma t ion  i s  no t  r e l evan t .

T he  above  examp le s  show tha t  even  i f  you  g e t  “ the  f a c t s,”  th i s
doesn’t  nece s s a r i l y  mean  tha t  you  have  s c i en t i f i c  e v idence .   Of t en ,  i t
de pends  on  the  sou r ce  o f  you r  i n fo r ma t ion .   I f  you  g e t  you r
in fo r ma t ion  f rom one  pe r son ,  o r  f rom a  g roup  o f  peop l e  a l l  o f  w hom
have  some th ing  i n  common ,  th i s  i s  no t  a  r epr esentat ive  sample .   To
conduc t  r ep re s en t a t i v e  s amp l ing ,  you  need  to  make  su r e  tha t  a l l
d i f f e r en t  k inds  o f  peop l e  have  an  equa l  chance  o f  be ing  chosen  to
pa r t i c i pa t e .   A lbe r t  E in s t e in  and  the  son  o f  a  company  p r e s iden t  a r e
no t  r e p re sen t a t ive  s amp le s  o f  the  g ene r a l  popu l a t i on .   You  need  many
peop l e ,  f r om a l l  d i f f e r en t  k inds  o f  backg rounds,  to  make  up  a
r ep re sen t a t i v e  s amp le .



To make  su r e  you r  i n f o r ma t ion  i s  r e a l l y  ba sed  on  f a c t s  and  tha t  the se  f a c t s
r ep re s en t  ev idence  r e l a t ed  to  the  que s t i on ,  you  have  to
make  su r e  tha t  i t  i s  t he  amount  o f  t ime  spen t  b r e a s t -
f e ed ing  and  no t  some th ing  e l s e  tha t  i s  i n f l uenc ing
in t e l l i g ence  ( i . e . ,  p a r en t  educa t ion ,  t ime  spen t  i n
s choo l ,  e t c . ) .   He r e ’s  an  examp le  tha t  may  c l e a r  up  how
sc i en t i s t s  a r e  ab l e  to  e l im ina t e  some  o f  the  o the r  f a c to r s
and  look  on l y  a t  t ime  spen t  b r ea s t f e ed ing.

When  measu r ing  whe the r  b r e a s t f e ed ing  l e ads  to  h i ghe r  i n t e l l i g ence ,
s c i en t i s t s  have  to  ho ld  equa l  t he  many  f a c to r s  r ep re s en t ing  d i f f e r en t

a spec t s  o f  peop l e ’s  l i ve s.   A f t e r  ho ld ing  the se
d i f f e r ence s  equa l  ( e . g. ,  how much  educa t ion  a  pe r son
has  r e ce i ved )  s c i en t i s t s  l ook  a t  whe the r  the  b r ea s t f ed
peop l e  g row up  to  be  smar t e r.   I f  a  d i f f e r ence  i n
in t e l l i g ence  s t i l l  e x i s t s ,  t he r e  mus t  be  a  r e l a t i onsh ip
be tween  b r ea s t f e ed ing  and  in t e l l i g ence .   I t ’s  l i ke  the
examp le  o f  r e ach ing  he i gh t :   I f ,  a f t e r  con t ro l l i ng  fo r
body  he i gh t ,  t he r e  i s  s t i l l  a  d i f f e r ence ,  t hen  the  a r m

reach  mus t  be  l ong e r.   I f  we  made  equa l  a  g roup  o f  peop l e  i n  y ea r s  o f
s choo l ,  fo r  examp le ,  we  cou ld  a sk  i f  t he  smar t e r  peop l e  i n  the  g roup  we re
the  ones  who  wer e  b r ea s t f ed ,  knowing  tha t  we ’r e  no t  con fus ing  the  i s sue
w i th  y ea r s  o f  s choo l ing.

Have  s tuden t s  pa r tne r  up  g i r l -boy  and  s ee  how h i gh  they  c an
reach  on  the  wa l l  wh i l e  s t and ing.   Recor d  whe the r  the  ma l e  o r
the  fema l e  c an  r e ach  h i ghe r.   T hen  make  the  conc lu s ion  tha t
< inse r t  g ende r  (mos t  l i ke l y  ma l e )  he r e>  have  l ong e r  a r ms
because  they  t end  to  be  ab l e  to  r e ach  h i ghe r  on  the  wa l l .
Hope fu l l y,  t he  s tuden t s  w i l l  no t e  tha t  boys  t end  to  be  t a l l e r
than  g i r l s  and  thus  c l a im  “ i t ’s  no t  f a i r ” .   We  c an  then
in t roduce  how to  cont ro l  f o r  a  v a r i ab l e .   Con t ro l l i ng  fo r  a
va r i ab l e  i s  t o  ho ld  i t  equa l .   In  th i s  c a s e ,  t o  con t ro l  fo r  he i gh t
wou ld  mean  to  do  the  s ame  ac t iv i t y,  bu t  sub t r a c t  the
d i f f e r ence  i n  he i gh t s  be tween  the  two  peop l e .   (Examp le :  Wi l l
i s  6  f e e t  t a l l  and  c an  r e ach  8  f e e t  h i gh  and  Amy  i s  5  f e e t  t a l l
and  c an  r e ach  7  f e e t  h i gh .   Because  the i r  he i gh t  d i f f e r ence  i s
one  foo t ,  t he i r  a r m r e ach  ab i l i t y  i s  t he  s ame. )   T hus
con t ro l l i ng  fo r  he i gh t  e l im ina t e s  the  d i f f e r ence  i n  he i gh t .

A c t i v i t y

REPRESENTATIVE
 SAMPLE

A  r e p r e s e n t a t i v e
s a m p l e  i s  a n  a c c u r a t e
r e f l e c t i o n  o f  t h e
p o p u l a t i o n  b e i n g
m e a s u r e d .

CONTROL
To  h e l p  s t u d e n t s
u n d e r s t a n d  t h e  w o r d
c o n t r o l ,  t e l l  t h e m  t h e y
c a n  s u b s t i t u t e  t h e
w o r d s  “ h o l d  e q u a l ”  i f
t h a t  m a k e s  m o r e  s e n s e
t o  t h e m .



Weigh Evidence and Make Decisions
When  s tudy ing  b r ea s t f e ed ing  and  in t e l l i g ence ,  s c i en t i s t s  t r i ed  to  ho ld  equa l
many  f a c to r s  they  though t  m igh t  c ause  d i f f e r ence s  i n  adu l t  i n t e l l i g ence .
T h i s  p roce s s  o f  ho ld ing  th ing s  equa l  i s  c a l l ed  con t ro l l i ng  fo r  o the r  f a c to r s.

Sc i en t i s t s  con t ro l l ed  fo r :

pa r en t a l  soc i a l  s t a tu s  and  educa t ion

”s ing l e  mothe r”  s t a tu s

mothe r ’s  he i gh t ,  a g e ,  and  we i gh t  g a in  du r ing  p r egnancy

c i g a r e t t e  consumpt ion  in  the  th i rd  t r imes t e r

number  o f  p r egnanc i e s

e s t ima t ed  ge s t a t i ona l  a ge  ( i . e . ,  how many  weeks
the  baby  g r ew  be fo re  be ing  born ) .

b i r th  we i gh t

b i r th  l eng th

an y  comp l i c a t i ons  du r ing  p r egnancy  o r  de l ive r y.

4
Weigh

Evidence
and

Make
Decisions.

The  r e su l t  t hey  found  was  tha t  l onge r  l eng th s  o f
b rea s t f e ed ing  t yp i c a l l y  l e ad  to  h i ghe r  s co re s  on

·
·
·
·
·
·
·
·
·

i n t e l l i g ence  t e s t s.   Obv ious l y,  t hey  d idn’t  have  f i f t e en - yea r -o ld  k id s  be ing
brea s t f ed  pa r t i c i pa t i ng  i n  the i r  s t udy ;  t hey  measu red  ch i l d r en  on l y  up  to
abou t  one  y ea r  o f  age .   On  ave r age ,  t he  h i ghe s t  peak  i n t e l l i g ence  was  fo r
those  bab i e s  w ho  wer e  b r ea s t f ed  f o r  7 -9  months.

Have  s tuden t s  wr i t e  abou t  the i r  t hough t s  now tha t  they  have
l e a rned  wha t  s c i en t i s t s  have  done  and  the  r e su l t s  they  have  found .
Do  they  f e e l  t he  s ame  a s  they  d id  du r ing  T h ink  &  Wr i t e  1 ?

Think & Wri te  #3

                                 How about  now?



Move From Science to Society
5

Move
From

Science
To

Society.

Now tha t  we  know th i s ,  wha t  does  i t  mean?   Does  i t  mean  tha t  i f  a  baby  i s
no t  b r e a s t f ed  tha t  he  w i l l  au toma t i c a l l y  be  dumb?   Does  i t  mean  tha t  be ing
brea s t f ed  l onge r  w i l l  make  someone  r e a l l y  smar t ?   Wha t  i f  she  was  b r e a s t f ed
he r  en t i r e  l i f e ,  wou ld  tha t  make  he r  the  smar t e s t  pe r son  in  the  wor ld ? !

A  nonsc i en t i s t  m igh t  m i s t aken l y  conc lude  tha t  a l l  i n f an t s  who  were
b rea s t f ed  fo r  7 -9  months  were  the  smar t e s t  bab i e s.   T h i s  conc lu s ion  wou ld
be  i nco r r ec t .   A  more  a ccu r a t e  conc lu s ion  i s  t ha t ,  on  ave r age ,  t he  peop l e
who  were  b r ea s t f ed  fo r  th i s  l ong  s co red  h i ghe r  on  i n t e l l i g ence  t e s t s  than
peop l e  w ho  wer e  no t  b rea s t f ed  a s  l ong.   I t  doe sn’t  happen  fo r  e ve r y  baby
who  i s  b r e a s t f ed ,  bu t  i t  h appens  to  many  o f  them.   The  d i f f e r ence  i s  no t  b i g
enough  to  tu rn  the  bab i e s  i n to  A lbe r t  E in s t e in ,  bu t  the r e  i s  a  d i f f e r ence .

Be ing  b r ea s t f ed  does  no t  au toma t i c a l l y  make  someone  smar t ,  no r  does  no t
be ing  b r ea s t f ed  au toma t i c a l l y  make  a  pe r son  s tup id .   We  can’t  r e a l l y  make
pred i c t i ons  abou t  wha t  a  pe r son  wou ld  be  l i k e  i f  he  o r  she  we re  b r e a s t f ed
fo r  h i s  o r  he r  who l e  l i f e  because  no  one  ha s  eve r  t e s t ed  th i s  op t ion .
Bes ide s,  be ing  b r ea s t f ed  w h i l e  i n  ma th  c l a s s  m igh t  be  a  b i t  awkward .

Why  does  b r e a s t f e ed ing  t end  to  l e ad  to  h i ghe r  s co re s  on  i n t e l l i g ence  t e s t s ?

Three  pos s ib i l i t i e s  a r e :

Human  mi l k  con t a in s  some  nu t r i en t s  tha t  baby  f o r mu l a  does  no t .
These  nu t r i en t s  may  s t imu l a t e  b r a in  deve lopment .

The  phys i c a l  con t ac t  o f  f e ed ing  and  the  p sycho log i c a l
connec t ion  be tween  mothe r  and  ch i l d  may  s t imu l a t e
b r a in  deve lopment .

Some  un iden t i f i ed  f a c to r s  a r e  r e l a t ed  bo th  to
b rea s t f e ed ing  and  to  i n f an t  cogn i t i v e  deve lopment .

·

There  a r e  many  ques t i ons  abou t  the  r e l a t i onsh ip  be tween
brea s t f e ed ing  and  in t e l l i g ence .   Many  o f  the  que s t i ons
don’t  nece s s a r i l y  have  “ r i gh t”  and  “wrong”  answer s,
because  a r gument s  c an  be  made  fo r  and  aga in s t  e a ch
s ide .   I t ’s  l i ke  a r gu ing  abou t  wh i ch  i s  a  be t t e r  snack ,  i c e
c r e am o r  cook i e s :   T he re ’s  no  “ r i gh t”  answe r ,  i t  j u s t
d e p e n d s .

·

·



For  e xamp le :
De pend ing  on  t ime ,  have  the  c l a s s  d i s cus s  a  f ew  o f  the se  que s t i ons.

I f  b r e a s t  m i l k  makes  u s  smar t e r ,  shou ld  the  gove rnment  r equ i r e
mothe r s  to  b r ea s t f e ed  the i r  bab i e s ?

I f  b r e a s t f e ed ing  makes  u s  smar t e r ,  shou ld  we  t r y  to  consume  b rea s t
m i l k  a l l  ou r  l i v e s ?   Or  i s  t he r e  a  po in t  a t  wh i ch  the  bene f i t s  no  l onge r
happen?   A t  wha t  age  do  the  bene f i t s  o f  b r e a s t f e ed ing  c ea s e ?   ( 12
months ?   24  months ?   3 -4  y e a r s ? )

I f  b r e a s t f e ed ing  l e ads  to  h i ghe r  i n t e l l i g ence ,  doe s  th i s  mean  tha t  a l l
i n t e l l i g en t  peop l e  we re  b r ea s t f ed  fo r  l onge r  than  anyone  e l s e ?

W ha t  a bou t  the  oppos i t e ?   Does  i t  mean  tha t  peop l e  who  a r en’ t  a s
in t e l l i g en t  wer en’t  b r e a s t f ed?

W ha t  shou ld  ou r  soc i e t y ’s  pos i t i on  be  on  baby  fo r mu l a ?   Shou ld  we  a l l ow
adve r t i s emen t s  fo r  i t ?   Shou ld  we  a l l ow  hosp i t a l s  t o  g i ve  ou t  f r e e  s amp l e s
o f  fo r mu l a ?   Shou ld  we  a l l ow  nur s e s  to  encourag e  women  to  f e ed  f o r mu l a
to  i n f an t s  when  the  women  a r e  t i r ed  a f t e r  g i v ing  b i r th ?   Shou ld  we  r equ i r e
hosp i t a l s  to  g ive  ou t  i n fo r ma t ion  on  the  bene f i t s  o f  b r ea s t f e ed ing?   W ha t
a r e  the  imp l i c a t i ons  fo r  ou r  soc i e t y  and  ou r  ch i l d r en?   Shou ld  we  o f f e r
b r ea s t f e ed ing  mothe r s  p r iva t e  p l a ce s  to  fe ed  the i r  ba b i e s  i n  r e s t au r an t s ,
ma l l s ,  s to r e s ,  e t c ?   T hese  a r e  a l l  e xamp le s  o f  r e l evan t  r e a l  wor ld  que s t i ons
w i th  wh i ch  s c i en t i s t s  g r app l e .

·

6
Revisit,
Review,
Reflect,

and
Re-evaluate.

As  o f  r i gh t  now,  s c i en t i s t s  be l i eve  the r e  i s  a
r e l a t i onsh ip  be tween  t ime  spen t  b r e a s t f e ed ing  and
adu l t  i n t e l l i g ence .   Howeve r ,  s c i en t i s t s  a r e  f a r  f rom
done  a sk ing  que s t i ons  abou t  b r e a s t f e ed ing.   To  make
su re  they  have  the  be s t  i n fo r ma t ion  pos s ib l e ,
s c i en t i s t s  con t inua l l y  r ev i s i t  que s t i ons,  r e f l e c t ,  and  r e -
eva lua t e  how they  cou ld  po t en t i a l l y  be t t e r  an swer  the
ques t i ons,  o r  how they  cou ld  check  to  s ee  i f  t he
answer  tha t  was  found  be fo re  s t i l l  app l i e s  today.   Ju s t
because  some th ing  was  t r ue  t en  y ea r s  ag o  doesn’t
mean  tha t  i t  s t i l l  r ema in s  t r ue  today.   S c i en t i s t s
cons t an t l y  r ev i ew  the i r  o ld  work  to  make  su r e  i t
r ema in s  up  to  da t e .

Revisit, Review, Reflect, and Re-evaluate

·

·
·



Cor ne l l  Ins t i tu te  f o r
Resea rch  on  Ch i ld ren

K ey Ter ms

J a n u a r y  0 3 ,  2 0 0 5

Based  on  wha t  the y  know now,  have  s tuden t s  hypo the s i ze  abou t
wh i ch  fu r the r  s c i en t i f i c  s t ud i e s  m igh t  be  done  so  tha t  s c i en t i s t s  c an
be t t e r  unde r s t and  how b rea s t f e ed ing  and  in t e l l i g ence  a r e  r e l a t ed .
Po ten t i a l  i d ea s :  Are  some  bab i e s  more  i n f l uenced  than  o the r s ?
Wh ich  ones ?   Why?  Wha t  c an  be  done  fo r  i n f an t s  whose  mothe r s
canno t  b r ea s t f e ed  them?

Think & Wri te  #4

                                      What ' s  next?

Homework Quest ions
1 .  F ind  ano the r  s i t u a t i on  in  w h i ch  va r i ab l e s  have  to  be  con t r o l l ed  f o r.
D e s c r i b e .

Discussion Quest ions
1 .  G iven  wha t  you  know now,  shou ld  the  g ove r nment  t ake  any  a c t i on  to
     sp r ead  th i s  i n fo r ma t ion?   I f  so,  w ha t  a c t i ons  shou ld  be  t aken?   I f  no t ,
     why  no t ?

2 .  Wha t  cou ld  s c i en t i s t s  do  d i f f e r en t l y  to  l e a rn  more  abou t  the
     r e l a t i onsh ip  be tween  b r ea s t f e ed ing  and  in t e l l i g ence ?



Quiz Quest ions

Version A

1 .   In  gene r a l ,  wh i ch  o f  the  fo l l ow ing  g roups  o f  peop l e  wou ld  have  the
s t ronges t  mot i v a t i on  to  show tha t  the r e  i s  no  r e l a t i onsh ip  be tween
brea s t f e ed ing  and  in t e l l i g ence ?

a .   Pa r en t s

b.   Doc to r s

c .   S choo l s

d .   Baby - fo r mu l a  make r s

2 .   Who  wou ld  be  more  i n t e r e s t ed  to  l e a rn  whe the r  o r  no t  A lbe r t  E in s t e in ,
one  o f  the  smar t e s t  peop l e  eve r  to  l i v e ,  was  b r ea s t f ed  a s  a  baby— a
newspape r  r epor t e r  o r  a  s c i en t i s t ?  Why?



Quiz Quest ions

Vers ion  B

1 .   C i r c l e  any  o f  the  fo l l ow ing  g roups  tha t  wou ld  have  s t rong  mot i v a t i on
to  show tha t  the r e  i s  no  r e l a t i onsh ip  be tween  b rea s t f e ed ing  and
i n t e l l i g e n c e .

a .   Pa r en t s e .  Nur se s

b.   Doc to r s f .  Adve r t i s e r s

c .   S choo l s g.  Bo t t l e  manuf ac tu r e r s

d .   Ba by  fo r mu l a  make r s

2 .   I f  consuming  b r ea s t  m i l k  makes  ch i l d r en  smar t e r ,  shou ld  the
gove rnment  r equ i r e  mothe r s  to  b r ea s t f e ed  the i r  bab i e s ?   Th ink  o f  a t  l e a s t
one  r e a son  fo r  the  answer  to  be  ‘ y e s ’  and  one  r e a son  fo r  the  answer  to  be
‘ n o. ’

3 .   Who  wou ld  be  more  i n t e r e s t ed  to  l e a rn  whe the r  o r  no t  A lbe r t  E in s t e in ,
one  o f  the  smar t e s t  peop l e  eve r  to  l i v e ,  was  b r ea s t f ed  a s  a  baby— a
newspape r  r epor t e r  o r  a  s c i en t i s t ?   Why?



Quiz Quest ions

Version C

1 .   In  2 -3  s en t ence s ,  exp l a in  a s  spec i f i c a l l y  a s  pos s ib l e  the  pe r spec t ive  o f
e ach  o f  the  fo l l ow ing  g roups ’  r e sponse s  to  the  que s t i on ,  “Wha t  i s  t he
r e l a t i onsh ip  be tween  the  amount  o f  t ime  spend  b rea s t f e ed ing  and  adu l t
i n t e l l i g e n c e ? ”

Pa r e n t s Baby  fo r mu l a  make r s

D o c t o r s Bo t t l e  manufac tu r e r s

Te a c h e r s N u r s e s

2 .   Wh ich  o f  the  above  pe r spec t i v e s  do  you  th ink  a r e  the  mos t  s im i l a r ?
Why?   Wh ich  two  pe r spec t i v e s  do  you  th ink  a r e  the  mos t  d i f f e r en t ?   Why?

3 .   In  2 -3  s en t ence s,  exp l a in  why  i t  m igh t  be  more  i n t e r e s t i ng  to  a
newspape r  r epor t e r  r a the r  than  a  s c i en t i s t  t o  l e a rn  tha t  A lbe r t  E in s t e in ,
one  o f  the  smar t e s t  peop l e  eve r  to  l ive ,  was  b r ea s t f ed  a s  a  baby.


