
Gain Attention/Interest:
 Vignette
Tonya  ha s  a  b i g  ma th  t e s t  t omor r ow  and  sh e  n e ed s  t o  s t udy  t on i gh t .
W hi l e  a t  t h e  g r o c e r y  s t o r e  s h e  s e e s  a  Ginkgo  B i l oba  ad v e r t i s emen t  t ha t
c l a ims  i t  w i l l  imp r o v e  h e r  memo r y.   B e c au s e  s h e  wan t s  t o  d o  w e l l  o n
h e r  t e s t ,  s h e  buy s  t h e  Ginkgo  B i l oba ,  g o e s  h ome ,  and  r e v i ew s  t h e  s ame
ma th  sh e  ha s  s t ud i e d  f o r  t h e  l a s t  t h r e e  w e eks  f o r  tw o  hou r s  e v e r yday
in s t e ad  o f  g o i n g  ou t  w i t h  h e r  f r i e nd s .   The  n ex t  day,  Tonya  do e s  v e r y
w e l l  on  h e r  t e s t ,  wh i l e  h e r  f r i e nd s  d o  no t  d o  a s  w e l l .   Tonya  t e l l s  a l l  h e r
f r i e nd s  sh e  b ough t  Ginkgo  B i l oba  and  u s ed  i t  t o  r a i s e  h e r  s c o r e .

Should  her  f r i ends  go out  and buy  Ginkgo Bi loba?   Wi l l  you?

Ginkgo Bi loba  i s  an  herb that  comes  f rom the  Ginkgo t ree .
When i t  i s  so ld  in  s tores  i t  i s  usua l ly  in  the  for m of  an extract
f rom the  l eaves  of  the  t ree  tha t  i s  made  in to  a  p i l l .

Companies  that  se l l  Ginkgo Bi loba  of ten make many c la ims
about  what  i t  can do.   These  c la ims can inc lude :

           improved shor t -  and       improved a le r tness
           long- ter m memor y

           f as ter  reac t ion t ime       energ y  boost

           be t te r  menta l  c l a r i ty       decreased  anx ie ty

These  are  some pre t ty  impress ive  c la ims.   However ,  a re  they
tr ue?   Before  purchas ing  such a  product ,  wouldn’t  you want  to
know whether  or  not  i t  ac tua l l y  worked ,  or  even i f  i t  might
hurt  you?  How can you check?

Wil l  These  Pi l l s  Make
Me Smar ter?

Source :  Go ld ,  P.  E . ,  Cah i l l ,  L . ,  &  Wenk ,  G.  L .  ( 2002 ) .   G inkg o  b i l oba :  A
c o g n i t i v e  e n h a n c e r ?  P s y c h o l o g i c a l  S c i e n c e  i n  t h e  P u b l i c  I n t e r e s t ,  3 ,  2 - 1 1 .
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G o a l s :
Teach  the  impor t ance
o f  e va lua t ing  c l a ims.

Teach  the  impor t ance
o f  eva lua t i ng  sou rce s
o f  i n fo r ma t ion .

Teach  a bou t  po ten t i a l
b i a s  o f  sou r ce s.

Teach  the  g ene r a l
p rocedure  to  conduc t  a
d o u b l e - b l i n d
e x p e r i m e n t .

Basic  Idea :

Many  compan i e s
adve r t i s e  “mi r ac l e
d r ugs”  tha t  c l a im  to
make  peop l e  smar t e r.
Th i s  l e s son  d i s cu s s e s
the  s c i en t i f i c  me thod
used  to  t e s t  the  t r u th
o f  the se  c l a ims  fo r  one
o f  the se  d r ugs.
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Define

the
Problem:

See
Many
Sides.

Ask: What is Science?
“Check ing”  i s  e xac t l y  wha t  s c i en t i s t s  do.   I t  i s  t he i r  j ob
to  e l im ina t e  a l l  o the r  pos s ib l e  an swer s  and  f i gu r e  ou t
the  mos t  l i ke l y  an swer.   A  nonsc i en t i s t ,  l i ke  Tonya ,
m igh t  no t i c e  he r  pe r fo r mance  impr ove  a f t e r  t ak ing
Ginkgo  B i loba ,  and  a t t r i bu t e  the  succe s s  to  hav ing
t aken  G inkgo  B i loba .

Shou ld  we  be l i eve  G inkgo  c an  do  a l l  t he s e  g r e a t  th ing s
j u s t  because  the  bo t t l e  s ay s  so ?   No.   S c i en t i s t s
fo r mu l a t e  hypotheses ,  o r  p r ed i c t i ons,  abou t  wha t  they
th ink  i s  t he  c a s e ,  and  then  fo r mu l a t e  way s  to  t e s t  t he i r
gue s s e s.   T h i s  may  sound  s t r ang e ,  b u t  nonsc i en t i s t s  t r y
to  p rove  themse lve s  r i gh t ,  w h i l e  s c i en t i s t s  t r y  to  p rove

1
Ask:

What
is

Science?

Define the Problem: See Many Sides
What  i s  ou r  p rob l em he re ?
So l i c i t  r e sponse s.   Does  G inkg o  wor k?
Wha t  does  i t  do?

As  a  po t en t i a l  consumer  who  migh t  buy  G inkgo  a t
the  s to r e ,  you  may  l ook  a t  the  p rob l em f rom a
d i f f e r en t  pe r spec t i v e  than  o the r  peop l e .   Wha t  a r e
the  d i f f e r en t  g roups  o f  peop l e  who  migh t  l ook  a t
the  s i t u a t i on  d i f f e r en t l y ?

themse lve s  wr ong.   S c i en t i s t s  be l i eve  they  may  have  the
r i gh t  an swer  on l y  i f  t hey  c an  f i nd  no  way  to  show tha t  the i r
hypo the s i s  i s  wr ong.   T h i s  i s  c a l l ed  the  me thod  o f  pr oof  by
d isproo f .   S c i en t i s t s  g a the r  p roo f  fo r  the i r  hypo the se s  by
d i sp rov ing  a l l  o the r  pos s ib l e  an swer s.

The  l ab  fo r  th i s  l e s son  approx ima te s  the  p rocedure s
s c i en t i s t s  have  u sed  to  t e s t  whe the r  o r  no t  G inkgo
B i loba  wor ks.

           Would  you  buy  g inkgo  b i loba?
                       Why  or  why  not?

S o m e  s t u d e n t s  m a y  n e e d  a  m o r e  s p e c i f i c  q u e s t i o n ,  s u c h  a s ,
wou ld  you  wan t  t o  u s e  i t  t o  p r epa r e  fo r  f i n a l s ?   How wou ld
y o u  f e e l  i f  e v e r y o n e  i n  y o u r  c l a s s  b u t  y o u  w a s  t a k i n g  i t ?

Think & Wri te  #1

HYPOTHESIS

A  h y p o t h e s i s  i s  a
p r e d i c t i o n  a b o u t
h o w  a n d / o r  w h y
t h i n g s  w i l l  h a p p e n .



I f  we  wan t  to  f i nd  ou t  whe the r  G inkgo  r e a l l y
work s,  we  need  to  s e pa r a t e  f a c t s  f rom op in ions.
T h i s  i s  e xac t l y  wha t  s c i en t i s t s  do.

Wha t  i s  t he  d i f f e r ence  be tween  a  f a c t  and  an
op in ion?   ( So l i c i t  r e sponse s. )   An  op in ion  m igh t
be  wha t  a  pe r son  th inks  abou t  a  c e r t a in  top i c ;
d i f f e r en t  peop l e  c an  have  a  va r i e t y  o f  op in ions.
On  the  o the r  hand ,  a  f a c t  i s  no t  some th ing  tha t
changes ;  i t  i s  t he  s ame  fo r  a l l  p eop l e .

Sc i en t i s t s  wan t  to  know the  f a c t s  abou t  whe the r
o r  no t  G inkg o  B i loba  r e a l l y  works.

3
Fact Versus

Opinion:
What

 Constitutes
Evidence?

Manufac tu r e r s  and  marke t e r s  o f  G inkgo  wan t  to  s e l l  a s  much  G inkgo  a s
pos s ib l e ,  wh i l e  i t ’s  t he  g ove r nment ’s  j ob  to  p r o t ec t  consumers.

Sc i en t i s t s  l ook  fo r  p rob l ems,  o r  th ing s  we  don’t  know,
and  t r y  to  so l ve  them.   Ima g ine  we  a r e  Ton ya ’s  f r i ends
and  she  ha s  j u s t  t o ld  u s  o f  the  f an t a s t i c  power s  o f
G inkgo  B i loba .   Th i s  i s  an  impor t an t  pa r t  o f  s c i ence :
c l e a r l y  de f in ing  the  p rob l em w i th  wh i ch  you  a r e
wo r k i n g.

    W i th  so  many  i n t e r e s t ed  pa r t i e s  a l l  l ook ing  a t  t he
    s i t u a t i on  f rom d i f f e r en t  pe r spec t ive s ,  t he r e  i s  a
    l o t  o f  i n f o r ma t ion  ou t  the r e .   Much  o f  th i s
    i n fo r ma t ion  con t r ad i c t s  wha t  some  o the r  g roups
    c l a im .   W ha t  k ind  o f  i n fo r ma t ion  i s  be s t ?

CONSIDER THE SOURCE
S o m e  p e o p l e  o r  g r o u p s  o f
p e o p l e  m a y  h a v e  d i f f e r e n t
m o t i v a t i o n  t h a n  o t h e r s ,  s o
k n o w i n g  t h e  s o u r c e  o f
i n f o r m a t i o n  i s  i m p o r t a n t
w h e n  e v a l u a t i n g  h o w  y o u
s h o u l d  i n t e r p r e t  i t .

Pe o p l e  wh o  m i g h t  l o ok  a t  t h e  s i t u a t i o n  d i f f e r e n t l y  i n l c u d e :

s t o r e  own e r s t h e  g o v e r nm en t i n s u r a n c e  c ompan i e s

manu f a c t u r e r s  o f ma rk e t e r s  o f manu f a c t u r e r s  o f  o t h e r
         g i nk g o g i n k g o p r o du c t s  ( e . g . ,  d r u g

c o m p a n i e s )
d o c t o r s m emo r y  r e s e a r c h e r s

·
··

·
·
·
· ·

CONSIDER THE SOURCE

A n  i n d e p e n d e n t  s c i e n t i s t
d o e s  n o t  u s u a l l y  h a v e  a n
i n v e s t m e n t  i n  h o w  a n
e x p e r i m e n t  t u r n s  o u t .
S c i e n t i s t s  a r e  u s u a l l y
t r u s t wo r t hy  s o u rc e s.

Distinguish Fact From Opinion:
Learn What Constitutes Scientific Evidence



Have  the  c l a s s  l i s t en  to  a  s t r i ng  o f  number s  r e ad  a loud ,  then  have  them
wr i t e  down  the  number s,  i n  o r de r ,  a s  be s t  the y  c an  r emember  them.
Examp le :  i n s t r uc to r ,  “T h i s  i s  a  me thod  s im i l a r  to  the  one  s c i en t i s t s  u s e
to  t e s t  w he the r  t ak ing  G inkg o  improves  pe r fo r mance .   I  am g o ing  to
r e ad  a loud  12  d i g i t s.  W hen  I  am f in i shed  speak ing  wr i t e  down  a s  man y
of  the  number s  a s  you  c an  i n  the  o rde r  i n  wh i ch  they  we re  r e ad .
98074713568”  ( s tuden t s  wr i t e ) .
Be  su r e  d i g i t s  a r e  r e ad  e ven l y  and  w i th  no  emphas i s .   A l t e r na t e l y,  you
may  cons ide r  wr i t i ng  the  d i g i t s  down  on  an  ove rhead  and  show ing
them to  the  c l a s s  fo r  1  s e cond  e ach .

   Ac t iv i t y

Nex t ,  sp l i t  t he  c l a s s  i n to  two  g roups.   T he  l e f t  h a l f  o f  the  c l a s s  r e ce ive s
“Ginkgo”  (o r ange  t i c  t a c s )  and  the  r i gh t  s i de  o f  the  room ge t s  a  “ f ake  p i l l ”
(wh i t e  t i c  t a c s ) .   Do  no t  t e l l  t he  c l a s s  the  s i gn i f i c ance  o f  o r ange  o r  wh i t e
un t i l  t he  end  o f  the  a c t iv i t y.   A f t e r  e a ch  ha l f  t ake s  the i r  “p i l l ” ,  r e pea t  the
ac t iv i t y  w i th  a  ne w  s t r i ng  o f  number s :  80645265921 .   To  show an  examp le
o f  b i a s,  s e l e c t  a  s tuden t  w ho  took  a  “ f ake  p i l l ”  and  be  ve r y  g ene r ous  i n
g i v ing  h im/he r  c r ed i t  fo r  a  co r r ec t  r e sponse ,  i . e . ,  i f  she  had  8046  a s  the
f i r s t  fou r  number s,  s ay  she  g o t  i t  c l o s e  enough .   T hen ,  s e l e c t  a  s tuden t  w ho
took  the  “Ginkgo”  and  be  more  s t r i c t  w i th  h i s  s co re ,  i . e . ,  h av ing  5912  a t
the  end  wou ld  be  i nco r r ec t .   In  th i s  c a s e ,  t he  b i a s  i s  a g a in s t  G inkg o.  Us ing
s im i l a r  me thods,  t he  b i a s  cou ld  be  i n  f avo r  o f  G inkg o.   [As  an  a l t e r na t ive
to  u s ing  t i c  t a c s ,  you  cou ld  have  ha l f  t he  c l a s s  s t and  up  and  do  j ump ing
j a ck s  o r  some  o the r  phys i c a l  a c t iv i t y. ]

To  comba t  b i a s,  s c i en t i s t s  f r equen t l y  u s e  some th ing  c a l l ed  a  double -b l ind
t e s t .   A  doub l e -b l i nd  t e s t  doe s  no t  mean  tha t  bo th  peop l e  i nvo lved  a r e
b l i nd .   Doub l e -b l i nd  means  tha t  ne i the r  the  pe r son  t ak ing  the  med i c ine  no r
the  expe r imen te r  g i v ing  the  t e s t s  knows  i f  t he  pa r t i c i pan t  i s  t ak ing  the
ac tua l  p i l l  ( i n  th i s  c a s e  G inkg o  B i loba )  o r  a  f ake  p i l l  c a l l ed  a  placebo .   A
p l a cebo  con t a in s  no  a c t i v e  i ng r ed i en t s  ( l i k e  t ak ing  a  b r e a thmin t  to  hea l  an

Methods  Used  by  Sc ien t i s t s

           Hypothes is  f o r mat ion
For m a  hypo the s i s  abou t  G inkg o  B i loba  tha t
s c i en t i s t s  cou ld  t e s t  u s ing  a  p rocedure  s im i l a r  t o
the  one  the  c l a s s  j u s t  pe r fo r med .

Think & Wri te  #2



ea r  i n f ec t ion ) .   Pe r fo r ming  doub l e -b l i nd  t e s t s  p r even t s  bo th  pa r t i c ipan t s
and  s c i en t i s t s  f rom be ing  b i a s ed  i n  how they  a c t  o r  r e co rd  da t a .

For  examp le ,  a  s c i en t i s t  who  r e a l l y  wan t s  to  show tha t  G inkg o  does  no t
work  cou ld  be  more  l i k e l y  to  l ook  fo r  m i s t ake s  made  by  a  pa r t i c i pan t  t ak ing
Ginkg o.   S im i l a r l y,  i f  a  pa r t i c i pan t  kne w  she  had  t aken  g inkg o,  she  m igh t
expec t  to  do  be t t e r ,  and  maybe  no t  t r y  a s  ha r d .   Knowing  wha t  ou t come  i s
expec t ed  c an  i n f l uence  you r  behav io r ;  t h i s  i s  c a l l ed  r esponse  b ias .   B i a s e s
such  a s  th i s  a r e  no t  pos s ib l e  i n  a  doub l e -b l i nd  t e s t .   Remember ing  a  l i s t  o f
number s  i s  j u s t  an  examp le  o f  how sc i en t i s t s  c an  t e s t  memor y.   T hey  c an
a l so  u se  l i s t s  o f  wor ds,  have  pa r t i c i pan t s  l i s t en  to  s to r i e s  and  then  wr i t e
them down ,  o r  a sk  them to  r emember  l i s t s  o f  l e t t e r s.   I f  t he  g roup  tha t
took  G inkg o  pe r f o r ms  be t t e r  than  the  g roup  tha t  d id  no t ,  t hen  i t  i s
be l i eved  tha t  G inkg o  improves  memor y.

Frequen t l y,  s t ud i e s  l i ke  th i s  g ive  d i f f e r en t  amount s  o f  the  d r ug  to  d i f f e r en t
peop l e ,  p r ed i c t i ng  tha t  peop l e  w ho  r ece ive  more  o f  the  d r ug  w i l l  show
g rea t e r  e f f e c t s.   In  th i s  c a s e ,  peop l e  r e ce iv ing  mor e  G inkg o  wou ld  be
expec t ed  to  show g r ea t e r  men ta l  ab i l i t y.

Some  s tud i e s  u s e  on l y  a  s i ng l e  dose  wh i l e  s t udy ing  G inkg o.   T hey  compare
peop l e  who  e i the r  have  j u s t  t aken  G inkgo  to  those  who  have  no t .   They  c an
a l so  va r y  the  amount  o f  G inkg o  they  g ive  pa r t i c i pan t s,  g iv ing  a  l i t t l e  to
some  and  more  to  o the r s.   Ye t  ano the r  me thod  o f  t e s t i ng  G inkg o  i s  to  have
peop l e  t ake  G inkg o  ove r  a  pe r iod  o f  t ime,  s ay  6  months,  and  then  compare
them to  ano the r  g roup  o f  peop l e  w ho  have  no t  been  t ak ing  G inkg o,  to  s e e
i f  the r e  i s  a  l ong - t e r m e f f ec t .

T he r e  a r e  a  l o t  o f  d i f f e r en t  way s  to  t e s t  G inkg o ’s  e f f e c t s.   He re  i s  a  qu i ck
r ev i ew  o f  how sc i en t i s t s  check  to  s e e  i f  G inkgo  ac tua l l y  improves
p e r f o r m a n c e .

G ive  G inkgo  to  ha l f  t he  g roup  and  a  p l a cebo  to  the  o the r  ha l f .

G ive  more  G inkg o  to  some  peop l e  than  o the r s.

G ive  G inkgo  to  peop l e  ove r  a  l ong  pe r iod  o f  t ime  and  compare  them
to  peop l e  no t  g iven  G inkg o.

·

 Examp l e :  Long - t e r m  Ef f e c t s
I f  you  e a t  th r ee  doub l e  chee seburg e r s  i n  one  day,  i t  won’t  d r a s t i c a l l y
a l t e r  you r  we i gh t .   Howeve r ,  i f  you  e a t  th r ee  doub l e  chee seburge r s
eve r yday  fo r  s i x  months,  you  wou ld  p roba b l y  s e e  a  b i g g e r  d i f f e r ence .

·
·
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Science
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Society.

     Example :  Sc ien t i f i c  Evidence  and  Random Selec t ion

Weigh Evidence and Make Decisions
T he  r e su l t s  a r e  i n :  G inkg o  does  improve  pe r fo r mance  on  memor y  t e s t s !
So,  g o  ou t  and  b uy  a  l i f e t ime  supp l y  and  you ’ l l  r emember  eve r y th ing  you
cou ld  pos s ib l y  wan t .   Bu t  wa i t :  how much  does  G inkg o  improve  memor y
pe r f o r mance?   I t  t u r ns  ou t ,  no t  ve r y  much  a t  a l l .   In
f a c t ,  some  s tud i e s  have  found  tha t  G inkgo  improves
memor y  pe r f o r mance  abou t  a s  much  a s  d r ink ing
someth ing  w i th  sug a r  i n  i t ,  w h i ch  i s  no t  ve r y  much .
No  one  i s  t r y ing  to  s e l l  s ug a r  a s  a  way  to  make  ou r
b r a in s  wor k  be t t e r .

4
Weigh

Evidence
and

Make
Decisions.

Imag ine  i f  one  o f  you r  f r i ends  s t a r t ed  t ak ing  G inkgo
and  then  made  the  honor  ro l l  fo r  the  f i r s t  t ime  in  he r/
h i s  l i f e .   Or  th ink  abou t  s e e ing  a  commerc i a l  on  TV
showing  t e s t imon i a l s  f rom peop l e  who  have  t r i ed
Ginkgo  and  have  expe r i enced  m i r acu lous  changes  i n
the i r  l i ve s.   Wi th  a l l  t he se  peop l e  s ay ing  i t  wor ks  fo r
them,  how can  they  be  wrong?   A  va r i e t y  o f  f a c to r s
cou ld  exp l a in  the  d i f f e r ence .   Fo r  e xamp le ,  g o ing  ou t
and  buy ing  G inkgo  i s  a  s i gn  tha t  they  we re  l ook ing  fo r
ways  to  improve  the i r  pe r fo r mance ,  so  maybe  they
s t a r t ed  work ing  ha r de r.   Or  pe rhaps  t ak ing  G inkg o
ra i s ed  the i r  con f idence  i n  themse lve s  and  so  they
s t a r t ed  pe r fo r ming  be t t e r.   W ha t  does  th i s  mean  fo r  u s ?
We l l ,  i t  means  tha t  compan i e s  have  some  r e s ea r ch  tha t
they  c an  t r y  to  u se  to  s e l l  u s  a  p r oduc t  f o r  $10  a  bo t t l e .
No  s tud i e s  have  shown  Ginkg o  w i l l  hu r t  u s ,  so  some
peop l e  be l i eve  tha t  the r e  shou ld  be  no  r e s t r i c t i ons  on  i t s
s a l e .   I f  peop l e  wan t  to  pay  fo r  i t ,  and  ge t  wha t  l i t t l e

bene f i t  i t  h a s  to  o f f e r ,  t he y  shou ld  have  tha t  oppor tun i t y.   However ,  w hen
compan i e s  adve r t i s e  G inkg o,  they  don’t  u sua l l y  s ay  tha t  i t  improves
pe r f o r mance  a s  much  a s  d r ink ing  a  g l a s s  o f  f r u i t  punch .   Can  you  imag ine  a
f r u i t  punch  l abe l  c l a im ing  to  impr ove  your  memor y ?

           How about  now?
Have  s tuden t s  wr i t e  abou t  wha t  they  th ink  abou t
Ginkgo  B i loba  now tha t  they  know wha t
s c i en t i s t s  have  found .
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Even  though  many  compan i e s  adve r t i s e  i t s  mag i c a l  c apab i l i t i e s ,  s c i en t i f i c
i nve s t i g a t i on  shows  u s  tha t  G inkgo  i s  no t  the  wonde r  p i l l  many  compan i e s

  wou ld  l i k e  u s  to  be l i eve .   The re  a r e  s t i l l  r e l a t i v e l y  f ew
  s c i en t i f i c  s t ud i e s  tha t  i nve s t i g a t e  G inkgo  B i loba .
  S c i en t i s t s  con t inue  to  r ev i s i t  and  r ev i ew  how Ginkgo
  i n f l uence s  pe r fo r mance ,  and  r e f l e c t  on  how p rev ious
  r e s e a r ch  cou ld  be  improved .   By  r e - eva lua t i ng  wha t
  t hey  have  a l r e ad y  l e a r ned ,  s c i en t i s t s  c an  fo r mu l a t e
  new  ways  o f  t e s t i ng  G inkgo  and  new  ways  to  improve
  pe r fo r mance .

As  you  c an  s ee  f rom th i s  d i s cu s s ion ,  whe the r  o r  no t  G inkgo  B i loba  works
can  in f l uence  a  l o t  o f  peop l e  i n  a  l o t  o f  d i f f e r en t  a r e a s  and  c a r ee r s.   To
fos t e r  po t en t i a l  i n t e r e s t  i n  such  c a r ee r s ,  t he  educa t iona l  r equ i r emen t s  o f
e ach  f i e l d  a r e  a l so  i nc luded .

Adver t i s ing :  A  pe r son  work ing  i n  ad ve r t i s i ng  needs  to  unde r s t and  the
r e su l t s  o f  s c i en t i f i c  r e s e a r ch  so  he/she  c an  a ccu r a t e l y  marke t  the  p roduc t .
Adve r t i s e r s  t yp i c a l l y  a t t end  fou r - y ea r  co l l e ge s  and  work  fo r  l a r ge
adver t i s i ng  f i r ms.

Dr ug Company  Repr esenta t ive :  Dr ug  compan i e s  spend  b i l l i ons  o f  do l l a r s
r e s ea r ch ing  how po ten t i a l  ne w  med i c ine s  he lp  peop l e .   Peop l e  who  work
fo r  d r ug  compan i e s  and  make  the i r  p r oduc t s  need  to  know wh i ch  d r ugs  a r e
backed  up  by  s c i en t i f i c  ev idence .

Test  Pr ep  Ins t r uc to r :  A  pe r son  who  p r epa r e s  s tuden t s  fo r  t ak ing
s t anda rd i z ed  t e s t s  wan t s  to  g i ve  he r/h i s  s t uden t s  a s  much  o f  an  advan t age
a s  pos s ib l e .   T hus,  know ing  whe the r  o r  no t  G inkg o  B i loba  improves  t e s t
pe r f o r mance  i s  impor t an t .   Te s t  p r e p  in s t r uc to r s  a t t end  fou r- yea r  co l l e g e s.

Fr u i t  Punch  Sa lesper son :  I f  compan i e s  c an  marke t  G inkg o  a s  improv ing
pe r f o r mance  when  a  g l a s s  o f  f r u i t  punch  he lp s  j u s t  a s  much ,  a  f r u i t  punch
sa l e spe r son  needs  to  know th i s.

           What ' s  next?
Now tha t  you  know wha t  s c i en t i s t s  have  found ,
whe re  do  you  th ink  r e s e a r ch  r ega rd ing  G inkgo
B i loba  and  pe r f o r mance  enhancement  shou ld  g o?

Think & Wri te  #4
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Discussion Quest ions
1 .  W ha t  c an  s c i en t i s t s  do  d i f f e r en t l y  to  t e s t  G inkg o  B i loba/pe r f o r mance
     enhancement ?

2 .  Wou ld  i t  be  f a i r  i f  t he r e  was  a  p i l l  p eop l e  cou ld  t ake  to  make  them
     p e r fo r m be t t e r ,  b u t  on l y  some  peop l e  took  i t ?   How does  th i s  compar e
     t o  some  s tuden t s  t ak ing  t e s t  p r ep  c l a s s e s ?

3 .  Shou ld  the  gove rnment  be  s t r i c t e r  on  compan i e s  tha t  m i s l e ad  the
    pub l i c ?

Homework Quest ions
1 .  Ar e  the r e  o the r  p roduc t s  s im i l a r  to  G inkg o  B i loba  tha t  t r y  to  marke t
    t hemse lve s  a s  m i r a c l e  p roduc t s ?   Wha t  exac t l y  do  they  c l a im  and  how
    do  they  suppor t  the se  c l a ims?

2 .  Shou ld  the  gove rnment  pa s s  a  l aw  r egu l a t i ng  how compan i e s  c an
    ma rke t  p roduc t s  l i k e  G inkgo  B i loba ?   How migh t  such  a  l aw  in f l uence
    t he  fo l l ow ing  g roups  o f  peop l e :  t he  e l de r l y,  t e ena g e r s ,  and  adve r t i s i ng
    f i r ms?



Quiz Quest ions

Version A

1 .   Wha t  i s  an  a l t e rna t i v e  exp l ana t ion  fo r  why  t ak ing  G inkgo  improves
pe r f o r mance  on  memor y  t e s t s ?

a .   I t  doe s  so  abou t  a s  much  a s  d r ink ing  some th ing  w i th  suga r  i n  i t ,
     s uch  a s  f r u i t  punch .

b.   Tak ing  G inkg o  r a i s e s  peop l e ’s  con f idence ,  so  they  r emember
     more .

c .   Buy ing  G inkgo  ind i c a t e s  tha t  peop l e  a r e  l ook ing  fo r  way s  to
     improve  the i r  pe r fo r mance ,  so  maybe  they  a l so  s t a r t ed  work ing
     h a rde r.

d .   A l l  o f  the  above .

2 .   Wha t  i s  t he  d i f f e r ence  be tween  a  f a c t  and  an  op in ion?

a .   An  op in ion  i s  some th ing  someone  e l s e  be l i eve s,  a  f a c t  i s
     some th ing  I  be l i eve .

b.   A  f a c t  i s  some th ing  someone  e l s e  be l i e ve s ,  an  op in ion  i s
     some th ing  I  be l i eve .

c .   Fac t s  a r e  th ing s  s c i en t i s t s  u s e  to  sound  in t e l l i g en t ,  and  an
     op in ion  i s  some th ing  non - s c i en t i s t s  have .

d .   Fac t s  r ema in  the  s ame  fo r  a l l  p eop l e ,  op in ions  c an  va r y  f rom
      p e r son  to  pe r son .

3 .  Imag ine  you  a r e  he lp ing  your  f r i end  p r e pa r e  fo r  a  b i g  t e s t .   Your  f r i end
see s  an  adve r t i s emen t  fo r  ex t r a  s t r eng th  G inkgo  B i loba .   Shou ld  she  buy
i t ?



Quiz Quest ions

Vers ion  B

1 .   Does  t ak ing  G inkg o  improve  pe r f o r mance  on  memor y  t e s t s ?   Exp l a in .
Wha t  a r e  some  o f  the  l im i t a t i ons  o f  th i s  ev idence ?

2 .   Wha t  i s  t he  d i f f e r ence  be tween  a  f a c t  and  an  op in ion?

3 .   I f  you  we re  a  gove rnmenta l  r egu l a to r ,  wou ld  you  change  the  way s  tha t
G inkgo  i s  ma rke t ed  o r  adve r t i s ed ?   Exp l a in .

4 .   I f  you  we re  go ing  to  de s i gn  a  s tudy  to  t e s t  t he  e f f e c t i v ene s s  o f
G inkg o,  w ha t  a r e  the  2 -3  mos t  impor t an t  hypo the se s  to  t e s t ?



Quiz Quest ions

Version C

1 .   I f  you  we re  go ing  to  de s i gn  a  s tudy  to  t e s t  t he  e f f e c t i v ene s s  o f
G inkg o,  g ive  two  hypo the se s  tha t  wer e  no t  d i s cu s s ed  i n  c l a s s.

2 .   Choose  one  o f  the  above  hypo the se s  and  exp l a in  a  p rocedure  a
s c i en t i s t  cou ld  fo l l ow  to  t e s t  i t .

3 .   How cou ld  someone  check  to  s e e  i f  an  op in ion  i s  a l so  a  f a c t ?

4 .   Wha t  a r e  some  po t en t i a l  way s  a  s c i en t i s t  cou ld  “chea t”  on  a  doub l e -
b l i nd  expe r imen t ?
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