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Goals:
Teach  the  conce p t  o f
th i r d  f a c to r s.

Teach  the  impor t ance
o f  i den t i f y ing  b i a s ed
s o u r c e s .

Basic Idea:

Smok ing  i s  a
con t rove r s i a l  behav io r
pe r f o r med  by  peop l e
o f  a l l  a ge s  a l l  ove r  the
wor ld .   Many  smoke r s
c l a im  c i g a r e t t e s  r e l ax
them and  e a s e  s t r e s s.
Th i s  l e s son  exp lo r e s
the  ev idence  fo r  and
ag a in s t  the se  c l a ims.

 Vignette

I t ’s  11 : 30pm  o n  Monda y  a n d  Jo e ,  a n  18 - y e a r - o l d  h i g h
s c h o o l  s e n i o r ,  j u s t  g o t  o u t  o f  w o rk  a f t e r  a  f i v e - h o u r  s h i f t .
H e  h a s  a  ma t h  a s s i g nm en t  d u e  i n  t h e  mo r n i n g  a n d  a
h i s t o r y  t e s t  t omo r r ow  a t  n o o n .   A l l  h e  wan t s  t o  d o  i s  g o  t o
b e d ,  b u t  h e  s t i l l  h a s  a  l o t  o f  w o rk  t o  d o .   W i t h
g r a dua t i o n  a  mon t h  awa y,  Jo e  i s  f e e l i n g  r e a l l y  s t r e s s e d
o u t ,  s o  h e  l i g h t s  u p  a  c i g a r e t t e  t o  r e l ax  a s  h e  h e a d s  h om e .

Near l y  25% o f  the  U.S.  popu l a t i on  smokes  tobacco
produc t s ,  w i th  many  o f  the se  peop l e  r e por t ing  tha t
they  smoke  more  o f t en  when  they  f e e l  s t r e s s ed ,
wor r i ed ,  s ad ,  o r  ang r y.   Many  s t a t e  tha t  smok ing
he lp s  them r e l ax ,  and  f e e l  ha pp i e r  and  c a lmer.   Bu t
do  c i g a r e t t e s  a c tua l l y  do  th i s ,  o r  i s  i t  j u s t  a  b unch
of  smoke?   Wha t  i s  t he  ev idence  abou t  how
c iga r e t t e s  a f f e c t  peop l e ?
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Have  s tuden t s  wr i t e  whe the r  o r  no t  they  th ink
smok ing  r e l axe s  peop l e .   I f  so,  how does  i t  r e l ax
peop l e ?   I f  no t ,  why  do  so  many  smoke r s  s a y  i t
d o e s ?
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Ask: What is Science?

Ask:
What

is
Science?

1How cou ld  we  check  whe the r  o r  no t  smok ing  r e l axe s
p e o p l e ?

Sc i en t i s t s  t r y  to  e l im ina t e  a l l  o the r  pos s ib i l i t i e s  and
d i s cove r  the  t r ue  r e l a t i onsh ip  be tween  d i f f e r en t
th ing s  ( such  a s  smok ing  and  f e e l i ng  r e l axed ) .   S c i ence
i s  no t  l im i t ed  to  chemica l s  and  mo l ecu l e s  i n s i de
l abora to r i e s ;  s c i en t i s t s  s tud y  eve r y th ing  f r om
agr i cu l t u r e  and  app l e s  to  v ideo  games  and  v io l ence .   In
gene r a l ,  s c i en t i s t s  s e ek  to  answer  que s t i ons  abou t  the
wor ld  a r ound  u s.   To  do  th i s ,  s c i en t i s t s  e l im ina te
wr ong  answer s.   I t ’s  k ind  o f  l i ke  t ak ing  a  mu l t i p l e -

·

cho i ce  t e s t  i n  w h i ch  you  a r en’t  su r e  o f  the  r i gh t  answer.   You  e l im ina t e  a l l
t he  answer s  you  know a r e  wrong  and  once  the r e  i s  on l y  one  cho i ce  l e f t ,  you
fee l  con f iden t  tha t  you  have  the  co r r ec t  an s wer.   T h i s  i s  c a l l ed  pr oof  by
d ispr oof ,  and  i t  i s  t he  me thod  s c i en t i s t s  u s e  to  answer  que s t i ons.   W her ea s
a  nonsc i en t i s t  t r i e s  to  p rove  he/she  i s  co r r ec t ,  s c i en t i s t s  t r y  to  p r ove
themse lve s  wrong ,  and  on l y  i f  t hey  f a i l  t o  p rove  themse lve s  wrong  do  they
c l a im  tha t  they  may  have  a  co r r ec t  an swer.   T h i s  may  s eem p re t t y
backwards ,  bu t  i t  i s  t he  on l y  way  s c i en t i s t s  c an  be  con f iden t  tha t  the i r
answer s  a r e  co r r ec t .

I f  smoke r s  r epor t ed  l e s s  s t r e s s,  wou ld  you  s ay  tha t  the  n i co t ine  i n
c i g a r e t t e s  i s  de f in i t e l y  the  c ause  beh ind  the  r educed  s t r e s s ?   No.   T he re  a r e
a  number  o f  th ing s  tha t  cou ld  be  happen ing.   I t  cou ld  be  tha t :

1 .   Smok ing  r educe s  s t r e s s.

2 .   Someth ing  e l s e  tha t  g oe s  a long  w i th  smok ing  r educe s  s t r e s s.

In  o rde r  to  conc lude  tha t  smok ing  r educe s  s t r e s s  (#1 ) ,  no t  on l y  mus t  you
f ind  p r oo f  tha t  smok ing  r educe s  s t r e s s,  b u t  a l l  o the r  pos s ib l e  exp l ana t ions
( any th ing  f rom #2 )  mus t  be  e l im ina t ed .   More  on  th i s  l a t e r .

·



Define the Problem: See Many Sides
Who ca r e s  abou t  whe the r  o r  no t  smok ing  he lp s  peop l e  r e l ax ?   Wha t  a r e  the
d i f f e r en t  s i de s ?   To  fo s t e r  po t en t i a l  i n t e r e s t ,  a  de sc r ip t i on  o f  j ob  du t i e s
and  educa t i on  r equ i r emen t s  i s  a l so  i nc luded  he r e .

Tobacco  companies .   I f  smok ing  a c tua l l y  he lp s  peop l e
re l ax ,  t hey  cou ld  pu t  tha t  i n fo r ma t ion  in  adve r t i s emen t s
and  s e l l  even  more  c i g a r e t t e s !

Doctors .   Doc to r s  wan t  to  know a s  much  a s  pos s ib l e
abou t  the  hea l th  r i s k s  and  bene f i t s  o f  any  a c t i v i t y  i n
wh i ch  the i r  pa t i en t s  m igh t  t ake  pa r t .   Doc to r s  a t t end
four - yea r  co l l e ge s  and  then  a t t end  med i c a l  s choo l .

Ant i -Smoking  g r oups .   Org an i z a t i ons  w i th  the  pu r pose
o f  dec r e a s ing  smok ing  wou ld  l i k e l y  no t  wan t  peop l e  to
f ind  i n fo r ma t ion  abou t  how smok ing  he lp s  peop l e .

Peop le .   Anyone  who  f e e l s  s t r e s s  wan t s  to  know wha t
works  be s t  to  he lp  them r e l ax .   I f  smok ing  works  to  r e l ax
peop l e ,  you  c an  be t  a  l o t  o f  peop l e  wou ld  be  g l ad  to  l e a rn  i t .   I f  smok ing
does  no t  he lp  peop l e  r e l ax ,  t hen  they  wan t  to  know tha t ,  t oo.

Lawyers .   The re  a r e  f r equen t l y  cou r t  c a s e s  i nvo lv ing  hea l th  conce rns  ove r
smok ing ,  w i th  l awye r s  wor k ing  fo r  bo th  s i de s.   To  work  on  the se  c a s e s,
l awye r s  mus t  be  ab l e  to  unde r s t and  and  exp l a in  the  s c i ence  i nvo lved .
Lawye r s  a t t end  fou r - yea r  co l l e ge s  and  then  a t t end  l aw  s choo l .

Lobbyis t s .   Lob by i s t s  wor k  i n  po l i t i c a l  c i r c l e s  i n  Wash ing ton  D.C.  and
ac ros s  the  coun t r y.   T hey  t r y  to  g a the r  suppor t  among  l awmake r s  fo r  the i r
pos i t i on  o r  c ause  on  ce r t a in  l e g a l  i s sue s.   Lobby i s t s  a t t end  f ou r- yea r
co l l e ge s  and  have  a  l ove  fo r  po l i t i c s  and  in t e r a c t i ng  w i th  peop l e .

Research  Ass i s tan ts .   Re sea r che r s  a r e  h i r ed  by  tobacco  compan i e s ,  an t i -
smok ing  g roups,  t he  g ove r nment ,  un ive r s i t i e s ,  and  many  o the r  i n s t i t u t i ons ,
to  he lp  i nve s t i g a t e  s c i en t i f i c  que s t i ons.   T hey  co l l e c t  i n fo r ma t ion  f rom
books,  f rom ques t i onna i r e s  they  g ive  to  peop l e ,  and  f r om med i c a l  exams
and  in t e r ven t ions.   Re sea r ch  a s s i s t an t s  a t t end  f ou r- yea r  co l l e g e s  and  o f t en
spend  some  t ime  in  g r adua t e  s choo l  a f t e rwa r ds.

Knowing  a l l  t he  d i f f e r en t  g roups  i n t e r e s t ed  o r  i nve s t ed  i n  a  top i c  i s
impor t an t  s i nce  the i r  g oa l s  c an  bias  any  i n fo r ma t ion  tha t  you  may  g e t  f r om
them.   For  examp le ,  a  soda  compan y  i s  l i ke l y  neve r  g o ing  to  r un  an  ad
campa i gn  show ing  ano the r  d r ink  bea t s  i t  i n  a  t a s t e  t e s t ,  even  i f  t hey  have
conduc t ed  t a s t e  t e s t s  tha t  showed  th i s .
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Ad d i t i ona l l y,  no t  a l l  smoke r s  a r e  the  s ame.   Lump ing  them in to  one  g roup
may  no t  be  a  good  i dea .   (Examp le :  i s  i t  f a i r  t o  s a y  tha t  ALL  s tuden t s  g e t
ne r vous  speak ing  i n  f ron t  o f  a  g roup?   No,  some  do  and  some  do  no t . )

To  s tudy  the  r e l a t i onsh ip  be tween  smok ing  and  s t r e s s ,  s c i en t i s t s  d iv ided
smoke r s  i n to  3  d i f f e r en t  g roups.

In i t i a t i on :  those  who  a r e  j u s t  s t a r t i ng  smok ing

M a i n t e n a n c e : those  who  smoke  r egu l a r l y

Re l apse :  t hose  who  qu i t  bu t  have  s t a r t ed  smok ing  aga in .

Do  you  th ink  the  s t age  a  smoke r  i s  i n  w i l l  i n f l uence  whe the r  o r  no t  smok ing
he lp s  h im/he r  r e l ax ?   Why?   Whom do  you  th ink  smok ing  he lp s  r e l ax  the
l e a s t ?

In  add i t i on  to  knowing  abou t  the  d i f f e r en t  s i de s  o f  a  p rob l em ,  work ing
w i th  a  c l e a r  de f in i t i on  o f  the  p rob l em i s  impor t an t  a s  we l l .   Today  we  a r e
d i s cu s s ing  whe the r  o r  no t  smok ing  l ower s  s t r e s s.   An
impor t an t  a spec t  o f  s c i ence  i s  de f in ing  a l l  t he  t e r ms.
Frequen t l y,  words  have  mu l t i p l e  de f in i t i ons  and  c an  mean
d i f f e r en t  th ing s  i n  d i f f e r en t  s i t u a t i ons.   T hus,  s c i en t i s t s
c r e a t e  work ing  de f in i t i ons  f o r  t e r ms.   Fo r  examp le ,  wha t  i s
s t r e s s ?   Peop l e  de f ine  s t r e s s  i n  va r ious  way s.   S t r e s s  c an  be
de f ined  a s  b road l y  a s  “ a  s i t u a t i on  tha t  i s  i n t e rp r e t ed  a s
demand ing ,  c aus ing  t ens ion ,  o r  men t a l  p r e s su r e .”   Can  an yone  th ink  o f  an
examp le  i n  wh i ch  one  pe r son  wou ld  i n t e rp r e t  a  s i t u a t i on  a s  s t r e s s fu l ,  wh i l e
ano the r  wou ld  i n t e rp r e t  the  s ame  s i t u a t i on  a s  no t  s t r e s s fu l ?

SOURCE BIAS
S c i e n t i s t s  a v o i d  g e t t i n g
t h e i r  i n fo r m a t i o n  f r o m
b i a s e d  s o u r c e s .   T h i s  i s
w h y  t h e y  d o  t h e i r  o w n
r e s e a r c h  o r  g e t
i n f o r m a t i o n  f ro m  o t h e r
sc i en t i s t s .

Example :  Di f fe ren t  In te rpre ta t ions  of  S t ress
    Some  peop l e  en joy  work ing  c lo se  to  a  dead l i ne ,  wh i l e  o the r s  p r e f e r
    t o  f i n i sh  i n  p l en t y  o f  t ime .

    Some  peop l e  en joy  go ing  to  the  doc to r  because  they  f i nd  i t
    r e a s su r ing  w h i l e  o the r s  g e t  s t r e s s ed  ou t  g o ing  to  the  doc to r.

    Mak ing  d inne r  fo r  a  g roup  o f  10  peop l e  m igh t  be  i n t im ida t ing
    and  s t r e s s fu l  t o  an  i nexpe r i enced  cook ,  bu t  i t  cou ld  be  v i ewed  a s
    an  exc i t i ng  oppor tun i t y  by  a  pe r son  who  en joy s  cook ing .

·
·
·

Have  s tuden t s  make  a  hypo the s i s  abou t  whe the r  the
s t age  a  smoke r  i s  i n  w i l l  i n f l uence  whe the r  o r  no t
smok ing  he lp s  h im/he r  r e l ax .   Who  wou ld  i t  he lp
the  mos t/ l e a s t ?

Think & Wri te  #2



Distinguish Fact From Opinion:
Learn What Constitutes Scientific Evidence

Based  on  the  d i f f e r en t  s i de s  o f  the  p rob l em we  j u s t  d i s cu s s ed ,  a r e  the r e
an y  g roups  tha t  m igh t  be  b i a s ed  toward  wan t ing  a  pa r t i cu l a r  r e su l t ?   For
examp le ,  wha t  r e su l t  do  you  th ink  tobacco  compan i e s  wou ld  hope  fo r  when
inve s t i g a t i ng  whe the r  smok ing  dec r e a s e s  s t r e s s ?   ( So l i c i t  Answer s ) .   Mos t
peop l e  wou ld  th ink  tha t  tobacco  compan i e s  a r e  l ook ing  fo r  a  pos i t i v e
r e l a t i onsh ip  be tween  smok ing  and  a  r e l axed  f e e l i ng ,  because  tha t  cou ld
he lp  s e l l  t he i r  p r oduc t .   S c i en t i s t s ,  on  the  o the r  hand ,  wan t  to  e l im ina t e  a l l

b i a s  f rom the i r  r e s e a r ch .   The i r  goa l  i s  t o  g a the r
ev idence ,  no t  op in ions.3

Fact Versus
Opinion:

What
 Constitutes
Evidence?

     Ac t iv i t y
Read  e ach  examp le  a loud  and  d i s cu s s  w i th  the
c l a s s  whe the r  i t  cons t i t u t e s  a  f a c t  o r  an  op in ion .
A l so  d i s cu s s  the  d i f f e r en t  pos s ib i l i t i e s  tha t  the
s t a t emen t  cou ld  imp l y.   W h ich  o f  the se  wou ld
you  cons ide r  an  op in ion  and  wh i ch  a r e
ev idence ?   Cou ld  they  be  bo th ,  o r  a r e  you  no t
g iven  enough  in f o r ma t ion?   I f  so,  wha t
in fo r ma t ion  wou ld  you  wan t/need  to  dec ide ?
Th i s  cou ld  a l so  be  conduc t ed  a s  a  sma l l  g roup
a c t i v i t y.

Brand X cigarettes taste better than any other cigarette on the market.
Pos s i b l e  an sw er :  Th i s  i s  an  op in i on  b e c au s e  wha t  may  t a s t e  b e s t  t o  on e  p e r s on  may  b e
d i f f e r en t  f o r  o t h e r s .   Th i s  i s  l ike  c l a im in g  t o  b e  t h e  “b e s t  t a s t i n g  f r e n ch  f r y” ;  e v e r yon e
ha s  t h e i r  own  p e r s ona l  f a v o r i t e .   Add i t i ona l l y,  t h i s  ha s  no th in g  t o  d o  w i t h  r e l axa t i on .

Steve is a fireman and has been smoking for the last 20 years.  He frequently
feels stressed out on the job and can’t smoke indoors since he works in a
government building.  Steve feels the stress because he is not allowed to
smoke  whi le  a t  wor k .   Po s s i b l e  a n sw e r :  S t e v e  m i g h t  f e e l  s t r e s s  a t  w o rk  b e c a u s e  h e
d o e s n ’t  sm oke ,  b u t  h e  m i g h t  a l s o  f e e l  s t r e s s  b e c a u s e  h e  h a s  a  h i g h - s t r e s s  j o b.

Anytime Hillary smokes a cigarette, no matter what the situation, she
immediately feels more relaxed and better prepared to deal with any
prob lems  she  might  f ace .   Po s s i b l e  a n sw e r :  Th e  f a c t  t h a t  c i ga r e t t e s  h e l p  H i l l a r y
r e l ax  i n  a n y  s i t u a t i o n  a p p e a r s  p r e t t y  c o n v i n c i n g ,  b u t  l a t e r  i n  t h e  l e s s o n  w e  w i l l
d i s c u s s  s om e  t h i n g s  t h a t  ma y  impa c t  y o u r  t h o u g h t s  o n  t h i s .

1

2

3

The d i f f e rence  be tween  fac t  and  op in ion  i s  o f ten
harder  to  f ind  out  than  you  might  th ink .



Weigh Evidence and Make Decisions
Now tha t  we ’ve  d i s cu s s ed  the  d i f f e r ence  be tween  op in ions  and  s c i en t i f i c
ev idence ,  we  need  to  cons ide r  d i f f e r en t  k inds  o f  ev idence .

T he re  i s  more  than  one  way  to  connec t  smok ing  and  s t r e s s.   We  c an  l ook
fo r  di rec t  ev idence  and  ind i rec t  ev idence .   D i r e c t  ev idence  shows  a
d i r e c t  l i nk  be tween  two  f a c to r s ,  i n  th i s  c a s e ,  smok ing  and  s t r e s s.   D i r e c t
ev idence  wou ld  show tha t  one  d i r e c t l y  i n f l uence s  the  o the r.   Fo r  examp le ,
smok ing  r educe s  s t r e s s ,  o r  e a t i ng  makes  you  l e s s  hung r y.   One  f a c to r
d i r e c t l y  i n f l uence s  ano the r.   On  the  o the r  hand ,  i nd i r e c t  ev idence  shows  a
l i nk  be tween  two  f a c to r s  u s ing  a  th i rd  f a c to r.   Two  f a c to r s  a r e  connec t ed ,
bu t  on l y  because  the  th i rd  i s  p r e s en t .   Draw ing  two  c i r c l e s  and  connec t ing
them w i th  a  l i n e  may  he lp  s tuden t  v i sua l i z e  the  u se  o f  d i r e c t  ev idence .

I s  i t  smok ing  tha t  makes  peop l e  f e e l  r e l axed?   Or  i s  t he r e  some th ing  e l s e
tha t  connec t s  smok ing ,  s t r e s s,  and  r e l axa t i on?   T h i s  i s  c a l l ed  a  th i rd
f ac to r .   I f  smok ing  and  s t r e s s  a r e  the  f i r s t  two  f a c to r s ,  t he r e  cou ld  be  some
th i rd  f a c to r  tha t  connec t s  them so  tha t ,  w i thou t  th i s  f a c to r ,  t he r e  wou ld  be
no  connec t ion  be tween  the  f i r s t  two  ( smok ing  and  s t r e s s ) .
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Example :  Thi rd  Factors

I f  I  g o  h om e  r i g h t  a f t e r  s c h o o l ,  I  w i l l  s t u d y .   I f  I  s t u d y,
I  w i l l  d o  w e l l  i n  s c h o o l .   A  =  g o i n g  h om e  r i g h t  a f t e r
s c h o o l .   B  =  s t u d y i n g .   C  =  d o i n g  w e l l  i n  s c h o o l .
S imp l y  g o i n g  h om e  r i g h t  a f t e r  s c h o o l  d o e s  n o t  h e l p  y o u
d o  w e l l  i n  s c h o o l .   How e v e r ,  i f  g o i n g  h om e  a f t e r  s c h o o l
m e an s  y o u  w i l l  s t u d y,  t h e n  g o i n g  h om e  a f t e r  s c h o o l
b e c om e s  i n d i r e c t l y  r e l a t e d  t o  d o i n g  w e l l  i n  s c h o o l .
Thu s ,  s t u d y i n g  i s  t h e  t h i r d  f a c t o r .
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What  a r e  some  o the r  th ing s  tha t  m igh t  be  a s soc i a t ed  w i th  smok ing  and
s t r e s s ?   The re  a r e  a  l o t  more  a c t i v i t i e s  i nvo lved  w i th  smok ing  than  s imp l y
g e t t i ng  n i co t ine  to  you r  b r a in .   Fo r  examp le ,  smoke r s  t ake  dee p  b r ea th s  to
pu l l  i n  smoke .   Fr equen t l y,  smoke r s  have  to  g o  ou t s i de  and  t ake  a  b r e ak
f rom the i r  work  o r  s tud i e s  to  have  a  c i g a r e t t e .   On  the se  b r eaks ,  smoke r s
t end  to  hang  ou t  w i th  o the r  smoke r s  and  mee t  ne w  smoke r s.   Dee p
brea th ing ,  t ak ing  a  t ime -ou t  f rom work ,  mee t ing  up  w i th  new  and  o ld
f r i ends :  a l l  o f  the se  th ing s  a r e  r e l ax ing.   Pe rhaps  i t  i s  even t s  such  a s  the se
tha t  make  smoke r s  f e e l  r e l axed .

So ,  when  peop l e :

(A )  smoke  - - - - ->  (B )  they  t ake  deep  b r ea th s/ - - - - -> (C)  wh i ch  makes  them
take  a  b r e ak  f rom work ,        f e e l  more  r e l axed .

A and C are connected by B.

The  ac tua l  a c t  o f  smok ing  may  no t  make  them f ee l  more  r e l axed ,  bu t  a
d i f f e r en t  behav io r  tha t  i s  a s soc i a t ed  w i th  smok ing  cou ld  make  them f ee l
more  r e l axed .

Now,  l e t ’s  d i s cu s s  some  ac tua l  ev idence .   Does  smok ing  r e l i eve  s t r e s s ?   To
te s t  th i s  hypo the s i s ,  s c i en t i s t s  g ave  smoke r s  su r vey s,  a sked  them
ques t ions,  measu red  the i r  b lood  p re s su r e  be f o re  and  a f t e r  smok ing ,  and
gave  them many  o the r  t e s t s  a s  we l l .   They  d id  the se  th ing s  unde r  many
d i f f e r en t  c i r cums t ance s ,  such  a s  w hen  smoke r s  wan ted  a  c i g a r e t t e ,  r i gh t
a f t e r  they  smoked  one ,  o r  a f t e r  a  smoke r  had  been  dep r i ved  o f  smok ing  fo r
a  pe r iod  o f  t ime.   He r e ’s  wha t  some  s c i en t i s t s  found :

In  g ene r a l ,  smoke r s  r e por t  f e e l i ng  more  s t r e s s  than  non- smoke r s.

For  the  In i t i a t i on  s t a g e  o f  smok ing  ( j u s t  s t a r t i ng  ou t ) ,  t he  r e l a t i onsh ip  i s
unknown ,  a s  the r e  ha s  been  l i t t l e  r e s e a r ch  because  the  t ime  pe r iod  i s  so
shor t  (peop l e  move  f rom In i t i a t i on  to  Ma in t enance  r a the r  qu i ck l y ) .

Fo r  the  Ma in t enance  s t ag e  ( r egu l a r  smok ing ) ,  t he r e  have  been  m ixed
f ind ings ;  some  r epor t s  have  shown  tha t  smok ing  r e l axe s  peop l e ,  some
inve s t i g a t i ons  have  shown  tha t  i t  doe s  no t .

In  the  Re l apse  s t age  ( smok ing  a f t e r  hav ing  qu i t ) ,  t he  t r end  s eems  to  be
tha t  smok ing  ha s  e i the r  no  e f f e c t  o r  wor sens  mood .   (Why  do  you  th ink
th i s  i s ?   So l i c i t  r e sponse s. )



Sur p r i s i ng l y,  r e su l t s  show tha t  no t  on l y  does  smok ing  no t  r e l ax  you ,  i t  may
ac tua l l y  s t imu l a t e  you ,  because  hea r t - r a t e ,  b lood  p re s su re ,  and  hor mone
ou tpu t  a l l  i n c r e a s e .   A  nonsc i en t i s t  may  hea r  tha t  smoke r s  r epor t  f e e l i ng
more  r e l axed  a f t e r  smok ing ,  and  be l i eve  tha t  c i g a r e t t e s  he lp  peop l e  r e l ax .
Bu t  when  a  s c i en t i s t  s e e s  tha t  phy s i c a l  s i gn s  such  a s  hea r t - r a t e ,  b lood
pre s su r e ,  and  hor mone  ou tpu t  a l l  i n c r e a s e ,  t he  s c i en t i s t  t h inks  the
o p p o s i t e .

Af t e r  conduc t ing  the i r  r e s e a r ch ,  s c i en t i s t s  a r e  no t  done .   Smoke r s
eve r ywhere  c l a im  tha t  smok ing  r e l axe s  them,  y e t  the  s c i en t i f i c  r e s e a r ch
say s  tha t  i t  doe sn’t .   How can  th i s  be ?   S c i en t i s t s  a l so  t r y  to  b r i dg e  the  g ap
be tween  the i r  f i nd ing s  and  how peop l e  i n  the  r e a l  wor ld  th ink .

Th ink  o f  why  a  pe r son  who  smokes  m igh t  be  i n  a  bad  mood .   I t  m igh t  be
because  she  ha sn’t  h ad  a  c i g a r e t t e  i n  a  w h i l e  and  needs  to  “g e t  a  f i x” .   I f
smoke r s  a r e  add i c t ed  to  n i co t ine ,  t hen  smok ing  wou ld  he lp  them r e l ax  by

s a t i s f y ing  the i r  need  fo r  n i co t ine .   Howeve r ,  i f  t hey
hadn’t  been  add i c t ed  to  n i co t ine  i n  the  f i r s t  p l a ce ,  t hey
wou ldn’t  have  needed  to  s a t i s f y  the i r  n i co t ine  c r av ing.
And  don’t  fo rg e t  a bou t  t ak ing  a  b r eak  f rom work !
Eve r yone  l ove s  t ak ing  a  n i c e  b r eak  f rom wor k ing  –
tha t ’s  r e l ax ing  e ven  i f  you  don’t  smoke.

Smok ing  may  s imp l y  r e l i eve  the  added  immed i a t e  s t r e s s
a  pe r son  f e e l s  due  to  be ing  add i c t ed  to  n i co t ine ,  and
may  no t  r e l i eve  s t r e s s  r e l a t ed  to  non -n i co t ine - r e l a t ed
i s sue s  such  a s  f i n ance s,  f am i l y  ma t t e r s ,  s choo l  o r  j ob
prob l ems,  e t c .   Add i t i ona l l y,  smok ing  comes  w i th  the
bag g ag e  o f  o the r  behav io r s  such  a s  dee p  b rea th ing ,
t ime -o f f  wor k ,  and  spend ing  t ime  w i th  o the r s.   Cou ld
the se  o the r  th i rd  f a c to r s  be  the  r e a l  r e a son  why
smoke r s  c l a im  smok ing  r e l axe s  them?   Pe rhaps.   We
s imp ly  don’t  know.

Move From Science to Society
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    How about now?
Have  s tuden t s  wr i t e  abou t  the i r  t hough t s  now tha t
they  have  hea rd  the  s c i en t i f i c  r e su l t s.   Wer e  the i r
hypo the se s  co r r ec t ?   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



Many  smoke r s  c l a im  tha t  c i g a r e t t e s  he lp  r e l i eve  s t r e s s
and  r e l ax  them.   Howeve r ,  r e s e a r ch  so  f a r  ha s  f a i l ed  to
suppor t  th i s .   Bu t  th i s  doe s  no t  mean  tha t  s c i en t i s t s
a r e  f i n i shed  s tudy ing  the  r e l a t i onsh ip  be tween
smok ing  and  s t r e s s.   S c i en t i s t s  cons t an t l y  r ev i s i t
p rob l ems  to  r ev i e w  pa s t  so lu t i ons,  t o  r e f l e c t  on  the
qua l i t y  o f  the se  so lu t ions,  and  to  r e - e va lua t e  how they
cou ld  be  l ooked  a t  i n  a  new  l i gh t .   Rev i ew ing  p r ev ious
f ind ing s  i n  o rde r  to  c r e a t e  new  idea s  fo r  new
ques t i ons  i s  wha t  s c i en t i s t s  do  e ve r yday.
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    What's next?
Based  on  wha t  the y  know now,  wha t  fu r the r
s c i en t i f i c  s t ud i e s  shou ld  be  conduc t ed?   Wha t
shou ld  the  gove rnment  do?

Think & Wri te  #4

Revisit, Review, Reflect, and Re-evaluate
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Discussion Quest ions
1 .  Do  you  th ink  the r e  w i l l  eve r  be  a  t ime  when  no  one  smokes ?   Why  o r
    why  no t ?

2 .  Wha t  wou ld  happen  i f  t he r e  we re  no  smoke r s  a t  a l l ?

3 .  Does  the  gove rnment  have  a  r e spons ib i l i t y  w i th  r ega rd  to  smok ing?

4 .  I s  i t  f a i r  t o  t ax  c i g a r e t t e s ?   I f  so,  how much?

5 .  W ha t  t ype  o f  i n fo r ma t ion  shou ld  the  g ove r nment  have  be fo r e  i t  p a s s e s
    a  l aw?

6 .  Wha t  wou ld  happen  i f  c i g a r e t t e s  we re  ou t l awed?

Homework Quest ions
1 .  F ind  ano the r  unhea l thy  a c t i v i t y  and  s t a t e  the  r e a sons  peop l e  g i ve  fo r
    do ing  i t .   I s  t he  s i t u a t i on  s im i l a r  t o  smok ing  and  r e l axa t i on?

2 .  F ind  an  examp le  o f  a  b i a s ed  sou rce .

3 .  F ind  ano the r  examp le  i n  wh i ch  a  th i rd  f a c to r  may  exp l a in  the
    r e l a t i onsh ip  be tween  two  th ings.



Quiz Quest ions

Version A

1 .  Someth ing  connec t ing  two  va r i ab l e s  tha t  o the rw i s e  wou ldn’t  be
connec t ed  i s  a :

a .  t h i rd  f a c to r

b.  work ing  de f in i t i on

c .  b i a s ed  sou rce

d .  ev idence

2 .   W hen  a  sou r ce  c an  bene f i t  de pend ing  on  how the  i n fo r ma t ion  i s
p r e s en t ed ,  i t  h a s :

a .  op in ions

b.  b i a s

c .  f a c t s

d .  ev idence



Quiz Quest ions

Vers ion  B

1 .   A                                         connec t s  two  va r i ab l e s  tha t  o the rw i s e
wou ldn’t  be  connec t ed .

2 .   W hen  a  sou r ce  c an  bene f i t  de pend ing  on  how the  i n fo r ma t ion  i s
p r e s en t ed ,  i t  h a s                              .



Quiz Quest ions

Version C

1 .   De f ine  “ th i rd  f a c to r” .   G ive  an  examp le .

2 .   Why  a r e  c i g a r e t t e  compan i e s  b i a s ed  sou rce s  i n  r ega rd  to  the  que s t i on
of  whe the r  o r  no t  smok ing  c ause s  s t r e s s  r e l i e f ?


