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The effect s o f  integrate d 
knowledg e o n fac t  retrieva l 
and consistenc y judgments : 

When doe s i t  help ,  an d 
when doe s i t  hurt ? 

Lynne M Redef 
Carnegie-Mello n Universit y 

and 

Brian H. Ross 
Stanfor d Universit y 

Thes e earlie r  studie s sugges t  th e loliowin g tentativ e 
conclusion s Regardles s o (  tti e natur e o l  th e (oils ,  th e ta n effec t  i s 
attenuate d b y  th e subnod e structur e afforde d b y  thematicall y 
relate d material .  Tha t  is ,  havin g subnode s speed s searc h b y 
prunin g searc h a t  inappropriat e subnode s Therefore ,  fa n i s no t 
compute d fo r  th e tota l  numbe r  o f  fact s learne d abou t  a  concept . 
I^oreover ,  viihe n th e loif s ar e no t  thematicall y relate d t o th e 
learne d facts ,  subject s ca n als o sto p searc h a t  th e appropriat e 
subnode ,  an d circumven t  th e effec t  o f  "relevan t  fan "  (th e numbe r 
ol  fact s associate d wit h th e probe d theme) ,  l-lowever ,  regardles s 
of  whethe r  subject s us e a  plausibilit y  judgmen t  o r  mus t  retriev e a 
specifi c  fac t  t o answie r  a  question ,  ther e i s stit i  a  fa n effec t  fo r  th e 
number  o f  theme s associate d wit h a  concept ,  i.e. ,  th e numbe r  o f 
link s fro m th e concep t  nod e t o th e variou s subnodes . 

To understan d ho w w e ca n easil y retriev e (act s fro m memor y w e 
must  als o understan d th e limitation s o f  memor y Interferenc e ha s 
bee n recognize d lo r  a  lon g tim e a s a  majo r  sourc e o f  forgetting . 
Î or e recentl y interferenc e ha s als o bee n show n t o affec t  spee d e f 
retrieval .  Peopl e ar e slowe r  t o recogniz e a  studie d fac t  whe n 
othe r  studie d fact s shar e s o m e o f  th e sam e concept s (e.g. , 
Anderson ,  1974 ,  1976 ;  Anderso n &  Bower ,  1973 ;  Hayes-Roth , 
1977 ;  Kin g &  Anderson ,  1976 ;  Lewi s &  Anderson ,  1976 ;  Thorndyk e 
& Bower ,  1974) .  Thi s interferenc e ellec t  ha s bee n calle d th e fa n 
effec t  b y  Anderso n (1974) ,  becaus e o f  th e underlyin g 
representatio n h e assume s t o explai n thi s interferenc e 
phenomenon .  Specifically ,  fact s ar e assume d t o b e represente d 
i n a  networ k structur e wher e node s i n th e networ k represen t 
concepts ,  an d link s represen t  relation s amon g concepts .  Studie d 
fact s tha i  shar e th e sam e concept s woul d b e represente d a s 
proposition s wit h relationa l  link s fannin g ou t  o (  th e sam o concep t 
nodes .  Tim e t o retriev e an y on e fac t  depend s o n th e lim e t o 
activat e th e entir e proposition .  Activatio n spread s fro m variou s 
concep t  node s unti l  th e entir e propositio n i s activated ,  an d i t  I s 
slowe d dow n whe n ther e ar e mor e link s tha t  divid e th e activatio n 
(se e Anderson ,  1976 ,  o r  Collin s S  Loftus ,  1975) . 
This robust fan effect has been under close scrutiny of late 
(e.g. ,  K/lcClosk y &  Bigle r  1980 ;  Ivloeser .  1977 ,  1979 ;  Smith ,  Adams , 
S Schorr ,  1978 )  du e t o th e paradoxica t  implication s o f  th e effect . 
The parado x i s a s follov/s :  A n exper t  know s mor e abou t  th e topi c 
tha n a  novice ,  an d w e woul d expec t  a n expor t  t o b e abl e t o answe r 
question s abou t  tha t  topi c faste r  tha n a  novic e Ye t  accordin g t o 
th e theory ,  th e mor e on e know s abou t  a  p.̂ rticula r  topic ,  th e mor e 
potentia l  interferenc e t o tha t  topic ,  an d th e slowe r  shoul d b e 
retrieva l  o f  an y give n fact . 
Smith, Adams, and Schorr (1978) and f^oeser (1977; 1979) 
partiall y  demystifie d thi s parado x b y showin g tha t  whe n th e fact s 
associate d wit h th e particula r  concep t  ar e themselve s thematicall y 
related ,  ther e doe s no t  see m t o b e an y interferenc e amon g the m 
wit h respec t  t o lim e t o verif y th e trut h o f  on e o f  thes e facts .  Rede r 
and Anderso n (1980)  showe d tha t  thi s atlenuatio n o f  th e fa n effec t 
onl y occur s whe n subject s ca n m a k e plausibilit y  judgment s rathe r 
tha n explici t  fac t  retrieva l  judgment s ( e g  ,  whe n foil s ar e no t 
thematicall y relate d t o th e tact s studied) .  Rede r  an d Anderso n 
propos e a  prepositiona l  networ k wit h th e additiona l  assumptio n 
tha t  relate d fact s ar e store d i n a  subnod e structur e attache d t o 
individua l  node s Recognitio n an d consistenc y judgment s us e th e 
same representatio n an d activatio n process ,  bu t  requir e th e 
subject s t o us e dilloren t  criteri a W h e n subject s ar e no t  lorco d l o 
retriev e a  specifi c  fact ,  becaus e th e foil s ar e no t  thematicall y 
related ,  subject s sto p searc h a t  Ih c appropriat e Ihcmali c subnode . 
Thi s subnod e mode l  account s lo r  anothe r  Rede r  an d Anderso n 
linding ;  Subject s wer e slowe r  l o verif y a  fac t  th e mor e theme s 
ther e wer e associate d wit h th e fictitiou s individual .  Th e 
interferenc e effect s di d no t  drpen d o n th e numbe r  o f  fact s abou t 
th e theme s unrelate d t o th e on e specificall y queried ,  onl y th e 
number  o l  irrelevan t  themes .  Thi s mode l  als o explain s a  simila r 
resul t  o f  McClosk y an d Bigle r  (1980 )  Ther e i s othe r  empirica l 
suppor t  lo r  th e notio n tha t  peopl e wil l  answe r  a  questio n b y 
judgin g plausibility ,  whe n aske d l o mak e recognitio n judgments , 
(Reder ,  1980 .  1981) .  I n everyda y situations ,  peopl e mak e 
plausibilit y  judgment s rathe r  tha n tryin g t o decid e i f  a  specifi c  fac t 
ha s bee n presente d t o the m W e usuall y d o no t  hav e t o 
discriminat e somethin g tha t  wa s sai d t o u s Iro m somethin g tha t  i s 
tru e bu t  i s a n inferenc e o r  a  paraphras e o f  somethin g tha t  w e 
heard . 

Ther e wer e tw o basi c motivation s fo r  th e researc h t o b e 
reporte d i n thi s paper :  Th e firs t  i s  t o exten d an d replicat e previou s 
researc h t o insur e tha t  ther e reall y i s a  fa n effec t  fo r  numbe r  o f 
themes .  Th e secon d i s t o examin e th e effec t  o f  relevan t  fa n whe n 
subject s ar e aske d t o mak e consistenc y judgment s W e expec t  a 
neoativ e fa n effec t  i n th e consistenc y conditio n rathe r  tha n a n 
attenuatio n o f  tii e effect .  Th e mor e relevan t  fact s tha t  ar e 
availabl e Iro m whic h t o sefec t  i n orde r  t o m a k e a  consistenc y 
judgment ,  th e faste r  a  subjec t  ca n fin d enoug h informatio n t o 
m a ke a  judgment .  Th e fac t  tha t  ther e wa s onl y a n attenuate d fa n 
effec t  wit h unrelate d foil s ma y rellec t  a  mixtur e o f  plausibilit y 
fudgment s an d direc t  retrieval s whe n aske d t o mak e a  recognitio n 
judgment . 

In addition to the recognition blocks, (one block with 
thematicall y relate d toil s an d on e wit h unrelate d foils) ,  an d th e 
consistenc y judgmen t  blocks ,  w e als o include d anothe r  kin d o f 
judgmen t  whic h w e cal l  them e judgment s O n thes e trial s subject s 
se e th e fictitiou s individual' s n a m e (e.g. .  Marty )  an d a  them e o r 
topi c n a m e (eg. ,  ship-christening )  W e expec t  subject s t o sto p a t 
th e them e nod e lo r  bot h type s o l  judgments .  Th e latte r  conditio n 
serve s a s a  chec k o n th e processe s use d fo r  consistenc y 
judgments . 

Method 

Procedural Overview' 

There were two major phases in the experiment; study and test. 
I n th e initia l  stud y phase ,  subject s learne d set s o l  fact s abou t 
variou s character s Thi s phas e include d a n initia l  presentatio n o f 
fact s fo r  eac h character ,  organize d b y theme .  The n subject s 
studie d an d wer e teste d o n th e material s usin g tw o set s o f  dropou t 
procedures ,  s o tha t  the y coul d recal l  th e fact s studie d abou t  eac h 
characte r  Subject s wit h belo w a  9 0 % criterio n o f  fina l  recal l  wer e 
exclude d Iro m th e analyses . 

In the critical phase, the test phase, reaction times to make 
variou s type s o f  judgment s abou t  th e learne d materia l  wer e 
collected ,  wit h eac h judgmen t  typ e teste d i n a  differen t  block .  Th e 
thre e judgment s wer e recognitio n judgment s wit h (oil s 
thematicall y relate d l o th e sentence s actuall y studie d abou t  th e 
probe d character ,  recognitio n judgment s wit h loil s  unrelate d l o 
th e materia l  studie d abou t  th e prob e character ,  an d consistenc y 
judgment s (whethe r  th e prob e wa s consisten t  wit h wha t  ha d bee n 
studied) .  Intermixe d a m o n g thes e variou s tes t  block s wer e them e 
judgments ,  wher e subject s woul d se e a  characte r  n a m e an d a 
them e name ,  rathe r  tha n a n entir e sentence . 
Both speed and accuracy were emphasized. Subjects were told 
t o respon d a s fas t  a s the y coul d whil e remainin g ver y accurate . 
Feedbac k wa s give n afte r  ever y trial . 

Thi s descriplio n mus l  b e brie f  du e l o spac e limitations ,  lo r  a  fulle r  description . 
consul t  Rede r  an d Ros s (i n preporation ) 
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Tabl e 1 Resu l t s 

Example s o f  Studie d Fact s 
and Tes t  Question s 

# olfacts in 
th e thre e theme s 

3-2-1 Alan bought a ticket lor the train. 
Ala n hear d th e conducto r  cal l  "Al l  aboard" . 
Ala n arrive d o n tim e a t  Gran d Centra l  Statio n 

Alan added bleach to the rinse cycle, 
Ala n sorte d hi s clothe s int o color s an d whites . 

Alan fell while skiing down the steepest stretch. 

1-1-0 Brian watched the freaks In the side show. 

Brian wanted to major in psychology. 

4-0-0 Steven called to have a phone installed. 
Steve n rea d an d signe d th e lease . 
Steve n unpacke d al l  o l  hi s boxes . 
Steve n maile d ou t  chang e o l  addres s cards . 

3-3-0 James compared 5 different model cars. 
J a m es pai d th e ca r  deale r  i n cash . 
J a m es pu t  th e licens e plate s o n hi s car . 

James checked the Amtrack schedule. 
J a m es arrive d o n tim e a t  Gran d Centra l  Station . 
J a m es watche d th e train s fro m th e platform . 

Recognitio n 

Target 

Consistenc y 

Target (Yes) (3-2-1 )  Ala n bough t  a 
ticke t  lo r  th e train . 

Reactio n time s wer e truncate d t o 5  second s an d missin g cell s 
replace d wit h R T s o f  5  seconds .  A n analysi s o f  varianc e wa s 
performe d separatel y o n eac h o f  th e eleve n tas k type s becaus e 
th e variance s ar e no t  th e s a m e i n th e differen t  tasks .  Th e dat a 
hav e bee n collapse d i n differen t  way s t o analyz e differen t  aspect s 
of  th e experiment ,  eac h o f  whic h ca n onl y b e summarize d here . 

RECOGNITION 

RT 
sec 

2. 7 

2.5 

2.3 

2.1 

(a )  wit h Relate d 
Foil s 

(.16 ) 

(19 ) 

(19 )  ^ 

-  (09 )  (.13 )  (-lO ) 

(b )  wit h Unrelate d 
Foil s 

-  Target s 

-  Foil s 

(03 ) 
(05 )  (.06 ) 

I  i 
1 2 3  1 2 

Relevan t  Fa n 
Figur e 1 .  Mea n reactio n time s (an d proportio n o f  crroni ) 

as a  lunctio n o f  relevan t  fa n i n th e recognitio n blocks . 
First consider the recognition blocks, shown In Rgures 1 and 2 
(wit h th e percen t  erro r  liste d abov e eac h point) .  Ther e i s n o effec t 
of  relevan t  fa n i n th e unrelate d foi l  block .  Fo r  th e themati c foil s , 
reactio n tim e increase d v;il h relevan t  Ia n and ,  a s i n Rede r  an d 
Anderso n (1980) ,  th e target s i n thi s bloc k showe d a n effec t  o f 
relevan t  fa n o n accuracy .  A s th e numbe r  o f  theme s associate d 
wit h th e probe d characte r  increased ,  reactio n Ijm e increase d fo r 
th e target s i n bot h recognitio n blocks ,  bu t  no t  fo r  th e foils . 

Foi l  Inconsisten t  (No )  (1-1-0 )  Bria n unpacke d 
Unrelate d al l  o f  hi s boxes . 

Foil Thematic (Yes) (3-3 0) James bought a 
Relate d ticke t  fo r  th e train . 

(3-2-1 )  Ala n trai n 

(3 2-1) Alan circus 

T h e me judgmen t  (True ) 

Theme judgment (False) 

Design and Materials 

Tabl e 1  illustrate s som e o f  th e materia l  tha t  a  subjec t  migh t  see . 
Ther e wer e severa l  factor s tha t  defin e th e conditio n withi n whic h a 
particula r  prob e i s tested :  relevan t  Ia n (on e t o fou r  fact s relate d t o 
th e probe) ,  them e Ia n (on e t o thre e theme s learne d abou t  eac h 
character) ,  an d irrelevan t  fa n (zer o t o liv e lacts ,  irrelevan t  t o th e 
probe ,  tha t  wer e als o learne d abou t  th e probe d character) . 

The test variables were type ol judgment required (recognition 
wit h relate d foils ,  wit h unrelate d foils ,  consistenc y judgments ,  an d 
them e judgments )  an d prob e typ e (target ,  foils ,  an d thematic ,  th e 
latte r  define d onl y fo r  consistenc y judgments) .  S o m e example s 
ar e illustrate d i n Tabl e 1 .  Stud y an d foi l  material s wer e 
constructe d fo r  eac h o f  th e 3 3 subject s randomly . 

RECOGNITION 

RT 
sec 

2. 9 

2. 7 

2. 5 

2. 3 

2. 1 

(a )  wit h Relate d 
Foil s 

-
-

I " ^ _ (' « 

>'M^ ) 
-  y ^ 

'  (.13 ) 
-
-

1 (b )  wit h Unrelate d 
1 Foil s 
-

• 

- • — 

. 
-
-

.  (04 ) 

-,  « 

_ Target s 

-  Foil s 

(.14 ) 

j / ^ 

•  •  (06 ) 

,..J . 
2 3  2  G 

Theme Fa n 
Figur e 2 .  Wean reactio n time s (an d proportio n o f  emra ) 
as a  functio n o f  tfiem e fa n I n th e recognitio n bloclts . 

N o w,  conside r  th e result s fro m th e consistenc y block s o f  trials , 
s h o w n i n Figure s 3 a an d 4a .  Reactio n time s ar e plotte d onl y fo r 
targe t  (presented )  sentence s an d lo r  thetnaticall y relate d 
sentence s tha t  wer e no t  studied ,  becaus e th e unrelate d 
statement s canno t  b e plotte d a s a  lunctio n o l  relevan t  Ian .  Ther e 
i s a  significan t  negativ e Ia n ellec t  lo r  themati c statements ,  siic h 
tha t  subject s ar e taste r  t o m a k e a  consistenc y judgmen t  th e mor e 
lact s the y k n o w o n th e relevan t  topic .  Reactio n time s als o 
decreas e (o r  target s i n th e consistenc y block .  Ther e i s a 
signilican t  effec t  fo r  bot h target s an d theme s o n accuracy ,  siic h 
tha t  subject s ar e als o mor e accurat e th e greate r  th e relevan t  Ian . 
Th e numbe r  o f  theme s associate d wit h th e probe d characters , 
collapse d ove r  th e thre e prob e types ,  sho w a  fa n effect . 
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RT 
sec 

3. 0 

2. 8 

2. 6 

2. 4 

2. 2 

(a )  Consistenc y 
Judgmen t s 

(<i ) 

-  \ 

•  \ 

I  \ 

:  K 
M22) 

(09 )  • 
( 1 2 ) , -
•  \ x04 ) 

^ 

(b )  Them e 
Judgment s 

Target s 
-  Themati c 

(25 ) 

(10 )  (.10 ) 

1 2 3  1 2 3 
Relevan t  Fa n 

Figur e 3 .  Mea n teaclio n lime s (an d proportio n o f  errors ) 
as a  functio n o f  relevan t  fa n i n th e consislerK y bloc k 
and fo r  th e them e judgments . 

T h e me judgment s (Figure s 3 b an d 4b) ,  lik e consistenc y 
judgment s sho w a  significan t  negativ e fa n effec t  fo r  th e relevan t 
them e fo r  th e positiv e judgments .  Ther e i s a  stron g positiv e (a n 
effec t  o f  numbe r  o f  themes .  I n n o tas k wa s ther e a n effec t  o f  th e 
irrelevan t  fa n o n reactio n time . 

Iwlor e important ,  perhaps ,  i s  th e findin g tha t  fa n facilitate s 
questio n answerin g whe n exac t  fac t  retrieva l  o r  recognitio n i s no t 
needed ,  i n th e consisilenc y an d them e judgments .  Thi s i s a  tjette r 
resolutio n o f  th e parado x o f  th e exper t  tha n a  findin g tha t  fa n nee d 
not  hur l  retrieva l  tim e Rather ,  w e hav e foun d tha t  knowin g mor e 
actuall y speed s decisio n lim e i n man y situations .  Ou r  explanatio n 
fo r  a  negativ e Ia n effec t  (se e Reder ,  submitted ,  an d Rede r  S  Ross , 
I n preparation ,  lo r  a  mor e thoroug h explanalion)i s tha t  th e mor e 
fact s attache d t o th e subnod e th e stronge r  th e lin k t o tha t 
subnode .  I n othe r  words ,  rat e o f  activatio n i s no t  onl y a  functio n 
of  th e numbe r  o f  link s t o a  concep t  bu t  th e relativ e strengt h o f 
variou s links .  Strengt h o f  a  lin k i s a  functio n o f  it s usag e (usag e 
depend s o n th e frequenc y tha t  th e lin k i s  traversed) ,  an d recenc y 
of  las t  usage .  I n fact ,  th e experiment s reporte d her e manipulate d 
strengt h independently ,  an d foun d suppor t  fo r  thi s notio n o f 
dillerentia l  strengt h o f  arc s affectin g respons e time .  Fo r  spac e 
considerations ,  tha t  resul t  wa s no t  discusse d here .  Thos e result s 
wil l  b e describe d i n detai l  i n Rede r  an d Ros s (i n preparation) . 
In summary, we have learned that experts are not hampered by 
knowin g to o muc h fo r  severa l  reasons :  first ,  expert s organiz e 
thei r  informatio n int o mor e specifi c  subtopics .  Thi s i s reasonable , 
becaus e expert s understan d thei r  topi c are a wel l  enoug h t o 
appreciat e subcategorie s Second ,  expert s ar e no t  aske d whethe r 
the y recogniz e havin g bee n tol d a  specifi c  fact ;  rather ,  the y ar e 
aske d t o judg e whethe r  somethin g i s  tru e o r  somethin g i s 
plausible .  Therefore ,  the y ca n us e thei r  redundan t  knowledg e i p 
orde r  t o spee d judgment . 
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