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A r e Expert s Unbiased ? Effect s o f  K n o w l e d g e an d Attitud e o n M e m o r y fo r  Tex t 

Jennife r  Wile y 
Departmen t  o f  Psycholog y an d 

Learnin g Researc h an d Developmen t  Cente r 
Universit y o f  Pittsburg h 

Pittsburgh ,  P A 1526 0 
w i l e y O p i t t . e d u 

Abstrac t 

Subjects with varying amounts of domain knowledge read 
text s o n tw o controvCTsia l  issues :  whethe r  th e U S shoul d 
participat e i n th e Persia n Gul f  War  an d ŵ iethe r  abortio n 
shoul d b e legal .  Eac h tex t  containe d te n argument s fo r  eac h 
sid e o f  th e issue .  Subject s wit h th e mos t  knowledg e abou t  th e 
topic s recalle d rou^l y equa l  number s o f  argument s fro m 
eithe r  sid e o f  th e issue ,  whil e subject s wit h les s knowledg e 
recalle d mor e argument s fo r  th e sid e the y agree d with .  Th e 
result s wer e replicate d wit h a  thir d topic ,  th e O J Simpso n case . 
The result s o f  bot h experiment s sugges t  tha t  recal l  bia s du e t o 
attitud e ma y b e eUminate d b y th e possessio n o f  domai n 
knowledge .  ImpUcation s fo r  instructiona l  program s usin g 
exper t  model s ar e discussed . 

Experiment 1 

Recent conceptions of expertise have stressed that it is not 
jus t  th e shee r  quantit y o f  domain-relevan t  knowledg e 
possesse d tha t  separate s expert s fro m novices ,  bu t  als o th e 
organization ,  integratio n an d accessibilit y  o f  tha t  knowledg e 
(e.g .  Bedar d &  Chi ,  1992) .  Ericsso n an d colleague s (Chas e 
& Ericsson ,  1981 ;  Ericsso n &  Staszewski ,  1989 )  hav e 
advance d a  "skille d memory "  theor y whic h suggest s tha t  a s 
peopl e acquir e conten t  knowledge ,  the y als o develo p 
mechanisms ,  lik e retrieva l  structures ,  tha t  enabl e the m us e 
thei r  knowledge .  I t  i s  argue d tha t  th e presenc e o f  suc h a 
mechanis m enable s expert s t o rapidl y encode ,  stor e an d 
retriev e informatio n relate d t o thei r  domain .  O n e possibl e 
consequenc e o f  well-develope d retrieva l  structure s amon g 
expert s i s tha t  exper t  recal l  ma y b e qualitativel y differen t 
tha n tha t  o f  novices .  I n particular ,  th e presen t  stud y 
investigate s whethe r  expertis e ca n eliminat e (o r  reduce )  th e 
influenc e o f  attitud e o n recal L 

Sinc e th e earl y day s o f  psychology ,  i t  ha s bee n observe d 
tha t  informatio n whic h i s consisten t  o r  congruen t  wit h ou r 
attitudes ,  opinion s o r  belief s i s  bette r  remembere d tha n 
attitude-opposin g information .  Bartlet t  (1932 )  note d tha t 
"When a  subjec t  i s  bein g aske d t o remember ,  ver y ofte n th e 
firs t  thin g tha t  emCTges i s somethin g o f  th e natur e o f  attitude . 
The recal l  i s  the n a  constructio n mad e largel y o n th e basi s o f 
attitude ,  an d it s genera l  effec t  i s  tha t  o f  a  justificatio n o f  th e 
attitude. "  (pp .  206-7 )  However ,  ove r  fift y  year s an d fift y 
experiment s later ,  empirica l  finding s o n "consistenc y bias " 
provid e n o clea r  suppor t  fo r  thes e ideas ,  wit h som e studie s 
findin g bette r  recal l  fo r  attitude-supportin g information ,  an d 
othe r  studie s findin g n o difference s a t  al l  (Se e Pratkanis , 
1989 ;  Roberts ,  198 5 fo r  furthe r  discussion) .  O n e possibl e 
reaso n fo r  th e failur e t o fin d a  consistenc y bia s effec t  overal l 

may b e tha t  consistenc y bia s i s moderate d b y th e possessio n 
of  domai n knowledge . 

Th e presen t  stud y wa s designe d t o examin e whethe r 
expertis e (th e possessio n o f  a  larg e amoun t  o f  domai n 
knowledge )  ca n reduc e o r  eliminat e consistenc y bia s relate d 
t o attitud e i n th e recal l  o f  text .  Th e positio n take n i s  tha t 
experts ,  becaus e the y hav e th e advantag e o f  a 
weU-develope d an d accessibl e stor e o f  domai n knowledge , 
woul d no t  nee d t o us e thei r  attitud e a s a  cu e fo r  retrieva l 
Thus ,  expert s woul d no t  b e susceptibl e t o consistenc y bias . 
Nonexperts ,  however ,  lac k a  well-developed ,  accessibl e stor e 
of  domai n knowledge ,  an d ma y defaul t  t o attitud e a s a  basi s 
fo r  encodin g o r  retrieva l  Thus ,  nonexpert s woul d b e 
susceptibl e t o consistenc y bias . 

Thre e specifi c  hypothese s ar e mad e wit h respec t  t o thi s 
genera l  predictio n tha t  consistenc y bia s shoul d b e moderate d 
by th e possessio n o f  domai n knowledge .  First ,  nonexpert s 
shoul d recal l  mor e informatio n consisten t  wit h thei r  attitude s 
tha n inconsisten t  whil e expert s shoul d recal l  a t  leas t  a s man y 
attitude-inconsisten t  item s a s consistent . 

Second ,  less-educate d nonexpert s ma y sho w mor e bia s 
tha n more-educate d nonexperts .  I n orde r  t o separat e th e 
effect s o f  possessio n o f  domai n knowledg e fro m genera l 
abilit y  o r  motivatio n differences ,  expert s i n a  specifi c  domai n 
rea d tw o kind s o f  texts .  S o m e expert s serve d a s subject s 
wit h a  larg e amoun t  o f  domai n knowledg e o n a  tex t  withi n 
thei r  domain ,  whil e som e rea d a  tex t  outsid e thei r  domain , 
servin g a s more-educate d nonexperts . 

Undergraduate s i n a n Introductor y Psycholog y cours e 
serve d a s less-educate d nonexpert s fo r  bot h texts .  Eve n 
thoug h more-educate d nonexpert s ma y no t  posses s mor e 
domai n knowledg e tha n th e less-educate d nonexperts ,  the y 
may bette r  appreciat e opposin g arguments .  Thus ,  th e 
more-educate d nonexpert s ma y recal l  mor e opposin g 
arguments ,  makin g the m les s biase d tha n thei r  less-educate d 
counterparts . 

Third ,  recognitio n perfonnanc e shoul d no t  b e affecte d b y 
th e reader' s attitud e o r  amoun t  o f  domai n knowledge .  Al l 
informatio n shoul d b e encode d t o som e degre e b y al l 
subjects .  A s a  result ,  roughl y equa l  number s o f  consisten t 
and inconsisten t  item s shoul d b e recognize d b y al l  subjects . 

Method 

Subject s 

Twenty undergraduates at the University of Pittsburgh 
enrolle d i n a n Introductor y Psycholog y course ,  2 0 graduat e 
student s i n Politica l  Science ,  an d 2 0 L a w student s serve d a s 
subjects .  Subject s wer e pai d fo r  thei r  participation . 
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Material s 

Two texts were written of approxiiualcly equal leugtli. The 
first ,  o n abortion ,  wa s 53 3 word s an d title d "Shoul d abortio n 
be legal?" ;  th e secon d o n lli e Persia n Gul f  W a r  wa s 54 8 
word s an d title d "Shoul d tli e Unite d State s us e forc e agains t 
Iraq? "  Th e topic s wer e chose n a s argument s abou t  tlien i 
woul d b e familia r  ari d o f  interes t  eve n t o nonexperts .  Also , 
presentatio n i n Ui e fon n o f  a  pros e passag e wa s chose n ove r 
a lis t  o f  statement s i n lli e interes t  o f  keepin g tli e tas k mor e 
incidental ,  aii d hence ,  naturalistic . 

Eiac h tex t  containe d 2 0 arguments ,  1 0 supportin g eac h sid e 
of  th e issue .  Argument s fo r  eithe r  sid e o f  th e issu e wer e 
intemiingle d throughou t  th e text .  Becaus e coherenc e o f  tli e 
tex t  wa s a  primar y consideration ,  th e exac t  pro/co n orderin g 
w as no t  identica l  fo r  th e tw o texts .  Mos t  importajitly , 
argument s fo r  eac h sid e o f  tli e tex t  wer e matche d fo r  strengtl i 
and familiarit y throug h piloting .  Fo r  eac h text ,  recognitio n 
test s wer e develope d consistin g o f  th e 2 0 argument s fro m th e 
tex t  an d 1 0 distracto r  item s ( 5 fo r  eac h side) .  Recognitio n 
item s wer e no t  take n verbati m fro m tli e texts ,  rathe r  the y 
wer e rephrase d t o preven t  surfac e recognition .  I n addition , 
a 10-ile m knowledg e tes t  wa s develope d fo r  eac h topic . 

Procedure 

The experiment took place in 1991 after the war had ended. 
Subject s wer e tol d the y wer e pilotin g material s an d rate d th e 
familiarit y o f  eac h sentenc e o f  th e tex t  o n a  10-poin t  scal e 
whil e reading .  Familiarit y judgemen t  wa s chose n a s a  tas k 
becaus e eac h sentenc e woul d b e read ,  bu t  a s oppose d t o a n 
agreemen t  judgemen t  task ,  woul d no t  necessaril y  invok e 
attitude-base d processing . 

Subject s firs t  rea d an d rate d th e experimenta l  text .  Afte r 
a 3 0 minut e fille r  task ,  subject s wer e aske d t o writ e d o w n a s 
much a s the y coul d o f  tli e articl e the y rea d a t  th e begiiuiin g 
of  tli e session ,  referre d t o b y title ,  an d prompte d t o remembe r 
as man y point s fro m th e articl e a s possible .  W h e n finishe d 
recalhng ,  subject s wer e give n a  30-ite m recognitio n tes t  an d 
a 10-ite m domai n knowledg e tes t  o n th e sam e topi c a s th e 
tex t  the y ha d read .  Positio n o n issue s wa s assesse d usin g a 
10-poin t  scal e befor e an d afte r  th e task .  Befor e th e tas k 
subject s wer e aske d t o rat e thei r  opinio n o n m a n y issues ,  an d 
th e task-relevan t  issu e wa s embedde d i n tlii s  hst . 

Des ig n 

Ten undergraduates (le.ss-educated nonexperts), 10 Political 
Scienc e graduat e student s (more-educate d nonexperts) ,  an d 
10 L a w student s (experts )  rea d th e tex t  o n abortion ;  whil e 1 0 
undergraduate s (less-educate d nonexperts) ,  1 0 L a w student s 
(more-educate d nonexperts )  an d 1 0 Politica l  Scienc e graduat e 
student s (experts )  rea d th e tex t  o n th e Persia n Gul f  War . 
Tims ,  tiire e level s o f  expertis e wer e spli t  acros s tw o text s t o 
yiel d si x independen t  cells . 

Each tex t  containe d 2 0 argument s i n total ,  1 0 argument s 
fo r  eac h sid e o f  th e Issue .  Consistenc y witi i  positio n wa s 
teste d a s a  within -  subject s variable .  Tiuis ,  th e desig n wa s a 
3x2x 2 (LxpertLs e x  Tex t  x  (Consistency )  mixe d desig n wit h 
repeate d measure s o n tii c  las t  variable . 

Results 

D o m a i n K n o w l e d g e 

A two-factor analysis of variance (ANOVA) using level of 
expertis e (Less-educate d nonexpert .  More-educate d 
nonexpert .  Expert )  an d tex t  (Abortion ,  Persia n Gulf ) 
perfomie d o n th e result s o f  th e 10-ite m domai n knowledg e 
tes t  reveale d n o mai n effec t  fo r  text ,  1:(1,56)=.01 ,  MSE=1.90 , 
£=.93 ,  bu t  a  highl y significan t  mai n effec t  fo r  knowledge , 
F(2,56)=49.67 ,  MSE=1 .90 ,  e<0001 .  Tukey' s H S D tes t  o f 
pairwds e comparison s indicate d tha t  less-educate d nonexpert s 
answere d significantl y fewe r  item s correctl y (M=3.65 )  tha n 
tli e more-educate d nonexpert s (M=6.50 ,  £<.01) ,  who ,  i n turn , 
answere d significantl y fewe r  item s correctl y tha n th e expert s 
(M=7.85 ,  p<.01) .  Tlius ,  th e expertis e group s represente d 
thre e distinc t  level s o f  domai n knowledge . 

Recall 

A 3x3x2 mixed ANOVA (Knowledge Level, Text, 
Consistenc y wit h Attitude )  o n accurat e recal l  o f  argument s 
fro m th e text s reveale d a  highl y significan t  mai n effec t  fo r 
knowledg e level ,  F(2,56) = 10.84 ,  MSE=4.65 .  e<.0001 . 
Post-ho c coniparisoa s indicate d tha t  expert s (M=9.6 )  recalle d 
significantl y mor e argument s tha n eithe r  th e more-educate d 
nonexpert s (M=7.9) ,  t(38)=2.70 ,  e < 0 1 ,  o r  th e less-educate d 
nonexpert s (M=5.15) ,  l(38)=7.08 ,  e<.0001 . 
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Figur e 1 :  M e a n n u m b e r  o f  consisten t  an d inconsisten t  a rgument s recalle d b y k n o w l e d g e g rou p i n Exper iment s 1  an d 2 
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I n addition ,  th e more-educate d nonexpert s recalle d mor e 
argument s fro m th e tex t  tha n th e less-educate d nonexperts , 
t(38)-4.38 ,  E-.OOOl .  Thus ,  a s domai n knowledg e increase d 
so di d th e numbe r  o f  argument s recalled .  A  significan t  niHi n 
effec t  wa s als o foun d fo r  text ,  F(l,56)-5.82 ,  MSi:-4.65 . 
E=02,  a s subject s recalle d mor e argument s fro m tii e Abortio n 
tex t  (M=8.50 )  tha n fro m th e Persia n Gul f  tex t  (M-6.60) . 

The mos t  interestin g result ,  however ,  a s predicte d b y th e 
firs t  hypothesis ,  i s  th e significan t  interactio n betwee n 
knowledg e leve l  an d consistenc y wit h position ,  F(2,57)-3.51 , 
MSE=1.98 .  E=04 .  Figur e 1  present s th e mea n numbe r  o f 
attitude-consisten t  an d attitude-inconsisten t  argument s recalle d 
fo r  eac h knowledg e leve l  Plamie d comparison s indicate d 
tha t  th e less-educate d nonexpert s exhibite d a  significan t 
consistenc y bias ,  recallin g mor e informatio n supportin g thei r 
positio n tha n opposin g it ,  t(19)=2.36 ,  p-=.02 .  More-educate d 
nonexpert s als o tende d t o recal l  mor e supportin g tha n 
opposin g information ,  bu t  thi s bia s wa s onl y marginall y 
significant ,  1(19)=1-80 ,  ̂ = 0 8 .  Experts ,  o n th e othe r  hand , 
recalle d slightl y les s supportin g tha n opposin g argument s bu t 
thi s differenc e wa s no t  significant ,  t(19)=-1.13 ,  ^=.21 . 
Plamie d comparison s o n th e differenc e o f  consisten t  versu s 
inconsisten t  argument s recalle d betwee n group s showe d tha t 
expert s wer e significantl y les s biase d tha n eithe r 
less-educate d nonexperts ,  l(38)=-2.47 ,  E "  02 ,  o r 
more-educate d nonexperts ,  t(38)=2.07 ,  e = 04 .  Ther e wa s n o 
differenc e i n bia s o f  less-educate d an d more-educate d 
nonexperts ,  t(38)=.40 ,  e=-69 . 

Thus ,  i n suppor t  o f  th e firs t  hypothesis ,  subject s wit h th e 
leas t  domai n knowledg e ha d a  consistenc y bia s i n thei r  recal l 
of  th e text ,  whil e th e mos t  knowledgeabl e subject s ha d none . 
Further ,  th e expert s wer e significantl y les s biase d tha n eithe r 
nonexper t  group .  Suppor t  wa s no t  foun d fo r  th e secon d 
hypothesis ,  however ,  a s n o difference s wer e foun d betwee n 
th e biase s o f  th e nonexper t  groups . 

Recognition 

The mean number of arguments that were correctly 
recognize d a s bein g i n th e tex t  wa s 16.0 5 fo r  th e experts , 
16.1 0 fo r  th e more-educate d nonexperts ,  an d 15.1 5 fo r  th e 
less-educate d nonexperts .  A  3x2x 2 mixe d A N O V A 
(Knowledg e Level ,  Text ,  Consistenc y wit h Attitude )  o n 
recognitio n o f  item s fro m th e tex t  reveale d tha t  n o mai n 
effect s o r  interaction s approache d significanc e (Fs<1.59) . 
Thes e result s suppor t  th e thir d hypothesi s an d sugges t  tha t 
th e bia s observe d i n th e recal l  o f  th e less-educate d nonexpert s 
was no t  du e t o selectiv e attentio n o r  exposur e o n th e basi s o f 
attitud e o r  knowledge ,  a s al l  subject s wer e comparabl e i n 
thei r  abiht y t o recogniz e th e majorit y o f  bot h consisten t  an d 
inconsisten t  item s fro m th e text . 

Conclusions 

The results of Experiment 1 suggest tliat recall consistency 
bia s i n favo r  o f  attitude-supportin g informatio n i s moderate d 
by th e posscvssio n o f  domai n knowledge .  Subject s witl i  tli e 
leas t  amoun t  o f  domain-specifi c  knowledg e ha d a  significan t 
bia s i n tJiei r  recal l  du e t o attitude ,  whil e n o bia s du e t o 
attitud e wa s observe d amon g th e exper t  subjects .  Meanwhile , 
more-educate d nonexpert s fel l  betwee n th e expert s an d 
tess-educated  nonexpert s bot h i n domai n knowledg e a s wel l 
as i n recal l  bias . 

I t  mus t  b e note d tha t  thes e result s ma y b e les s tha n 

convincin g du e t o th e fac t  tlia t  subjects '  positio n o n th e issue s 
was no t  controlle d an d ther e wer e difference s amon g th e 
knowledg e group s i n position s take n o n tli e Persia n Gul l 
issue .  I n relatio n t o th e abortio n issue ,  th e knowledg e group s 
wer e fairl y similar .  O n th e Persia n Gul f  issue ,  however ,  tli e 
nonexpert s wer e somewha t  fo r  th e wa r  whil e th e expert s 
wer e mostl y agains t  it . 

Experiment 2 

In Experiment 2, position on issue was controlled such that 
at  eac h knowledg e level ,  hal f  th e subject s agree d wit h eac h 
sid e o f  th e issue .  Als o o f  interes t  wa s whethe r  th e effec t 
observe d i n Experimen t  1  woul d generaliz e t o a  ne w topic . 

Method 
Subject s 

20 undergraduates at the University of Pittsburgh participated 
i n thi s experimen t  a s par t  o f  th e Introductor y Psycholog y 
subjec t  poo l 

Procedure 

This experiment was a partial replication of Experiment 1 
wit h a  ne w topic ,  "I s O J Simpso n guilt y " ,  don e i n th e fal l  o f 
1994 .  A  545-wor d text ,  30-ite m recognitio n tes t  an d 
10-ite m domai n knowledg e tes t  wer e created .  Subject s wit h 
7 o r  mor e correc t  answer s o n th e domai n knowledg e tes t 
wer e considere d "high "  knowledge ;  subject s wit h les s tha n 7 
wer e considere d "low "  knowledge .  I n eac h knowledg e 
group ,  5  subject s agree d an d 5  disagree d tha t  O J Simpso n 
was guilt y beyon d a  reasonabl e doubt . 

Resu l t s 

Recal l 

Th e mea n numbe r  o f  argument s recalle d wa s lO. O fo r  th e 
hig h knowledg e grou p an d 9. 1 fo r  th e lo w knowledg e group . 
No significan t  differenc e du e t o leve l  o f  knowledg e wa s 
found ,  t(18) = -.88 ,  p<.39 .  A s i n Experimen t  I ,  ther e wa s a 
significan t  effec t  o f  knowledg e o n recal l  bias .  Figur e 1 
present s th e mea n numbe r  o f  attitude-consisten t  an d 
inconsisten t  argument s recalle d fo r  eac h knowledg e leve L 
Paire d t-test s indicate d tha t  th e lo w knowledg e grou p ha d a 
significan t  consistenc y bias ,  recallin g abnos t  2  mor e 
argument s i n favo r  o f  thei r  positio n tha n opposin g it , 
t(9)-4.38 ,  E<01 .  Th e hig h knowledg e group ,  however , 
recalle d sUghtl y fewe r  supportin g tha n opposin g arguments , 
but  thi s revers e bia s wa s no t  significant ,  t(9)= -  .77 ,  p<.46 . 
Further ,  a  tw o sampl e t-tes t  betwee n knowledg e group s 
indicate d tha t  th e lo w knowledg e grou p wa s significantl y 
mor e biase d tha n th e hig h knowledg e group ,  t(18)=3.40 , 
E<.01 . 

Recognition 

The mean number of arguments that were correctly 
recognize d a s bein g i n th e tex t  wa s 16. 2 fo r  th e hig h 
knowledg e grou p an d 16. 0 fo r  th e low-knowledg e group . 
No difference s wer e foun d i n recognitio n du e t o knowledg e 
or  position . 

Conclusions 

The results of Experiment 2 clearly replicated the effect 
foun d i n Experimen t  1 :  hig h knowledg e subject s ha d n o bia s 
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i n Ihei r  recall ,  whil e lo w knowledg e subject s did .  Further , 
thes e result s wer e obtaine d o n a  ne w issu e an d witl i  a n equa l 
number  o f  subject s o n eithe r  sid e o f  Oi e issu e o n eac h 
knowledg e level . 

General Discussion 

The results of the two experiments clearly indicate tliat 
consistenc y bia s i n recal l  du e t o attitud e m a y b e moderate d 
by domai n knowledge ,  wit h th e mos t  knowledgeabl e subject s 
showin g n o bias ,  an d les s knowledgeabl e subject s showin g 
a significan t  bias .  I t  i s  suggeste d tha t  recal l  consistenc y bia s 
i s th e resul t  o f  th e les s knowledgeabl e subject s relyin g 
primaril y o n thei r  evaluatio n o f  a  topi c a s a  basi s fo r 
encoding ,  retrieving ,  o r  reconstructin g th e text ,  whil e mor e 
exper t  subject s hav e th e advantag e o f  usin g thei r  domai n 
knowledg e a s th e principa l  basi s fo r  tex t  processin g an d 
retrieval . 

Th e observe d qualtitaliv e differenc e i n th e recal l  o f  th e 
expert s an d nonexpert s ha s implication s fo r  researc h i n 
Cognitiv e Scienc e o n th e modelin g o f  exper t  performanc e o r 
processing ,  an d th e us e o f  thos e model s t o trai n nonexperts . 
Th e presen t  result s sugges t  tha t  exper t  model s ma y no t  b e 
appropriat e tool s i n case s wher e attitude s ar e involved ,  a s 
nonexpert s ma y hav e difficult y usin g thei r  knowledg e i n a 
manner  simila r  t o experts .  O n th e othe r  hand ,  th e 
demonstratio n o f  qualitativ e difference s i n th e memor y 
performanc e o f  expert s an d nonexpert s serve s t o infor m 
model s o f  expertise ,  a s i t  suggest s whic h aspect s o f 
knowledg e representatio n o r  processin g m a y b e changin g a s 
on e gain s expertise . 
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