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T h e Effec t  o f  E x p l a n a t i o n a n d Alternat iv e Hypot l iese s o n I n f o r m a t i o n - S e e k i n g 

Strategies :  Impl icat ion s fo r  Sc ienc e Li terac y 

Sarah K. Brem (sbrem@soe.berkeley.edu) 

Universit y  o f  California ,  Berkele y 

Berkeley ,  C A 94720-167 0 

Recent  assessment s o f  scienc e educatio n emphasiz e scienc e 
literacy—th e abilit y  t o us e scientifi c  informatio n i n 
everyda y lif e (Nationa l  Researc h Council ,  1995) .  T o d o 
this ,  student s mus t  exhibi t  self-relianc e i n seekin g ou t  ne w 
information .  Bre m an d Rip s (i n press )  showe d tha t  peopl e 
use speculativ e explanation s t o fil l  gap s i n thei r  knowledge . 
Explanatio n improve s comprehensio n an d performanc e 
(e.g. ,  Chi ,  deLeeuw ,  Chi u &  LaVancher ,  1994) ,  bu t  als o 
lead s t o overconfidenc e (Koehler ,  1991) .  Give n tha t 
explainin g ha s bot h positiv e an d negativ e consequences ,  I 
examin e h o w i t  affect s students '  testin g o f  scientifi c  claims . 

First ,  explainin g ma y affec t  studen t  goals .  I  focu s o n 
two :  Determinin g whethe r  a  relationshi p exist s (Existence) , 
and determinin g wh y th e relationshi p exist s (Mechanism) . 
Suppos e w e tes t  th e claim :  "Redwoo d harvestin g i s causin g 
a declin e i n th e haw k population. "  Existenc e question s 
addres s whethe r  harvestin g reliabl y cause s a  decline . 
Mechanis m question s focu s o n ho w harvestin g affect s th e 
hawks (e.g. ,  destroyin g nestin g sites) .  Becaus e explanation s 
focu s o n mechanisms ,  explainin g shoul d increas e th e 
number  o f  Mechanis m questions .  Thi s i s  a  potentiall y 
undesirabl e shift—bette r  t o establis h tha t  ther e i s a 
relationshi p befor e tryin g t o determin e ho w i t  works . 

Second ,  explainin g ma y affec t  th e kin d o f  informatio n 
sought .  Previou s studie s focuse d o n th e covariationa l  (CV ) 
and noncovariationa l  (nonCV )  distinctio n (e.g. ,  Ahn ,  Kalish , 
Medi n &  Gelman ,  1995) .  N o n C V questions—"D o hawk s 
nest  i n dwar f  redwoods?"—ca n b e mad e C V b y explicitl y 
addressin g whethe r  change s i n caus e resul t  i n change s i n 
effect :  "D o decline s i n dwar f  redwood s coincid e wit h 
decline s i n nestin g sites? "  Bot h C V an d nonC V question s 
ca n serv e Existenc e an d Mechanis m goals .  Wha t  th e 
distinctio n ca n tel l  u s i s ho w student s approac h a  problem . 
C V question s specif y explici t  comparison s an d measures ; 
nonCV question s d o not .  Give n th e stton g relationshi p 
betwee n nonC V an d mechanisti c question s (Ah n e t  al. , 
1995) ,  explainin g shoul d caus e a n undesirabl e shif t  t o 
n o n C V questions . 

Give n thes e opportunitie s fo r  error ,  I  conside r  a  well -
documente d antidot e fo r  problem s induce d b y explanation — 
considerin g alternativ e claims .  Man y studie s sho w tha t 
considerin g alternative s reduce s overconfidenc e (Koehler , 
1991) .  However ,  d o alternative s simpl y induc e a  lac k o f 
confidence ,  o r  d o the y encourag e mor e rigorous  testing ? I f 
alternative s hav e a  positiv e effect ,  thei r  presenc e shoul d 
increas e th e numbe r  o f  Existenc e an d C V questions . 

Method 

The desig n wa s a  2 X 2 between-participant s factorial , 
varyin g Explanatio n (Explai n vs .  Don't  Explain )  an d 
Alternat e (Presen t  vs .  Absent) .  Participant s rea d abou t  8 

ecologica l  problem s an d sa w a  primar y clai m a s t o th e caus e 
of  eac h problem .  I n th e Alternativ e Presen t  condition ,  the y 
als o rea d a n assertio n regardin g a n alternativ e caus e fo r  eac h 
problem .  Participant s i n th e Explai n conditio n speculate d 
ho w th e primar y caus e coul d lea d t o th e problem ,  the n 
generate d thre e question s t o as k a n exper t  i n assessin g th e 
validit y o f  th e primar y claim .  I n th e Don't  Explai n 
condition ,  participant s pose d question s withou t  speculating . 

The participant s wer e 5 3 novic e undergraduates . 

Results 

Participants '  question s wer e coded  b y a  blin d rate r  a s C V o r 
nonCV,  an d a s Existenc e o r  Mechanism .  Onl y significan t 
result s ar e reported . 

As predicted ,  wit h n o alternative s present ,  th e 
percentag e o f  C V question s decline d (47.9 % vs .  27.8 % (t(7 ) 
= 2.75 ,  p  <  0.05) .  Wit h alternative s present ,  th e dro p i s no t 
significan t  (48.9 % vs .  43.5% ;  t(7 )  =  1.49 ,  p  >  0.10) .  Agai n 
as predicted ,  mos t  C V question s wer e o f  th e Existenc e typ e 
(66%) ,  an d mos t  nonC V question s wer e o f  th e Mechanis m 
typ e (79%) .  However ,  regardles s o f  th e presenc e o f 
alternatives ,  explainin g increase d students '  focu s o n 
mechanism s (52.5 % vs .  30.9% ;  t(7 )  =  3.02 ,  p < 0.05) . 

Discussion 

The result s d o no t  recommen d explainin g a s a  gap-fillin g 
strategy .  I t  produce d les s rigorou s querie s an d assumption s 
regardin g causa l  relationships .  Althoug h student s stil l  mad e 
assumptions ,  alternative s di d encourag e mor e specifi c  tests . 
Usin g alternative s i n concer t  wit h intervention s t o 
discourag e unwarrante d assumption s ma y hel p student s 
achiev e scienc e literacy . 
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