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Expertise ,  Tex t  C o h e r e n c e ,  a n d Constrain t  Satisfaction :  Effect s o n 

H a r m o n y a n d Settlin g Rate ^ 

Bruc e K .  Britto n 

Institut e fo r  Behaviora l  Researc h 

Universit y o f  Georgi a 

Athens .  GA ,  30602-301 3 

IBR@UGA.cc.Uga.ed u 

Abstrac t 

Thi s pape r  report s thre e experiment s 

showin g tha t  1 7 experts '  menta l 

representation s ha d significantl y highe r 

harmon y an d faste r  settlin g rate s tha n 63 8 

novices '  whe n activatio n wa s sprea d throug h 

th e representation s i n a  simulatio n o f 

thinliing ;  tha t  whe n coheren t  text s wer e rea d 

by novices ,  the y produce d menta l 

representation s wit h significantl y highe r 

harmon y an d faste r  settlin g rate s tha n les s 

coheren t  texts ;  an d tha t  novice s whos e 

representation s matche d th e experts '  menta l 

representation s ha d significantl y highe r 

harmon y an d faste r  settlin g rates .  Th e result s 

wer e foun d fo r  declarativ e expert s i n histor y 

an d procedura l  expert s i n literar y 

interpretation ,  fo r  novic e group s includin g 

U.S.  Ai r  Forc e recruit s an d undergraduates , 
an d fo r  bot h histor y text s an d literar y texts . 

Thes e result s wer e consisten t  wit h ou r 

hypothesi s tha t  th e quafit y o f  a  person' s prio r 

knowledg e determine s th e harmon y an d 

settlin g rate s o f  thei r  representation s an d tha t 

thes e ca n b e measure d b y simulatin g th e 

sprea d o f  activatio n troug h th e person' s 

menta l  representatio n o f  a  subjec t  matte r 

domain .  Harmon y ma y als o b e use d a s a 

metacognitiv e signal . 

I n thes e studies ,  w e investigate d th e 

qualit y o f  menta l  representations .  T o d o this , 

firs t  w e measure d eac h subject' s menta l 

representatio n fo r  a  domain ,  an d the n w e 
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(LAMP Gran t  AFOSR-89-0515) .  Offic e o f 

Naval  Researc h Gran t  No .  N00014-92-4-1977 , 
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simulated the subject's thinking process 

abou t  it .  W e the n compare d th e en d produc t 

of  th e thinkin g proces s wit h th e origina l 

menta l  representation ;  a  goo d nfiatc h 

indicate d a  hig h qualit y representation ,  i n th e 

sens e tha t  th e constraint s i n th e origina l 

representatio n ha d bee n satisfied .  Anothe r 

inde x tha t  w e use d fo r  th e qualit y o f  th e 

representatio n wa s th e numbe r  o f  processin g 

cycle s require d fo r  th e simulate d thinkin g 

proces s t o settle . 

We measure d th e menta l  representation s 

of  expert s an d novtee s b y askin g the m t o rat e 

th e relatednes s o f  al l  possibl e pair s o f  1 2 

term s fro m a  text .  Th e resul t  wa s a  full y  inter -

connecte d networ k o f  associations .  T o 

simulat e th e thinkin g process ,  w e sprea d 

activatio n throug h thi s full y  interconnecte d 

networ k o f  association s unti l  i t  settle d int o a 

stabl e state .  Beskle s observin g th e tim e i t 

too k t o settl e (her e calle d settlin g rate )  w e 

als o calculate d a  fiarmon y score ,  whic h i s a 

measur e o f  th e "goodness "  o f  th e menta l 

representation ,  base d upo n th e degre e t o 

whic h th e settle d representatio n satisfie s th e 

constraint s inheren t  i n th e origina l  rating s o f 

relatednes s (McClellan d &  Rumelhart ,  1988) . 

Our  hypothesi s wa s tha t  subject s wit h bette r 

prio r  knowledg e woul d produc e menta l 

representation s whic h bette r  satisfie d th e 

constraints ,  leadin g t o highe r  harmon y score s 

and faste r  settlin g rates . 

The experientia l  counterpar t  t o ou r 

simulatio n woul d b e a  perso n thinkin g abou t  a 

subjec t  matte r  are a tha t  the y kne w somethin g 

about .  Afte r  completin g thei r  thinkin g 

process ,  th e perso n woul d compar e th e en d 
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produc t  o f  I t  t o th e constraint s inheren t  I n th e 

networ k o f  Idea s s/h e starte d with .  I f  the y 

matche d perfectly ,  the n th e perso n woul d 

conclud e tha t  s/h e ha d a  "good ' 

representation ,  correspondin g t o a  harmon y 

scor e o f  1.0 .  Bu t  I f  the y di d no t  matc h 

perfectly ,  the n th e representatio n woul d b e 

judge d les s good ,  wit h a  harmon y scor e 

belo w 1.0 ;  hannon y ca n g o a s lo w a s -1.0 . 

The perso n coul d us e th e feelin g o f 

'goodness '  reflecte d I n th e harmon y scor e a s 

an Inde x o f  h o w wel l  s/h e understoo d th e 

subject-matte r  area ,  o r  fo r  othe r  purposes . 

I n ou r  simulation ,  th e person' s 

knowledg e abou t  th e subjec t  matte r  are a wa s 

represente d b y a n associativ e networ k i n th e 
compute r  program ,  wit h th e network' s links , 

and th e strength s o f  thos e links ,  constructe d 

fro m th e person' s rating s o f  relatednes s o f  th e 

12 terms .  Th e person' s thinkin g abou t  thi s 

networ k o f  associatio n wa s simulate d b y 

spreadin g activatio n alon g th e link s i n accor d 

wit h thei r  strength s unti l  th e networ k settled . 

What  ar e Ha rmon y an d Settlin g Rate ? 

S o me simpl e illustration s o f  th e 
spreadin g activatio n proces s wil l  clarif y th e 

notion s o f  harmon y an d settlin g rate . 

Conside r  firs t  th e tw o simples t  possibl e 

networks ,  thos e o f  tw o nodes ,  A  an d B , 
connecte d b y a  singl e link ,  whic h ca n b e 
eithe r  excitatory ,  represente d b y a  +1 ,  o r 

inhibitory ,  represente d b y a  -1 ,  show n I n 

Figur e 1 .  A n excitator y lin k i s equivalen t  t o a 

positiv e association ,  correspondin g t o th e 

notio n tha t  thinkin g o f  on e ide a lead s t o 

thinkin g o f  anothe r  idea :  I f  on e think s o f  A , 

on e wil l  thin k o f  8 ,  an d vic e versa .  A n 
inhibitor y lin k i s a  negativ e association , 

correspondin g t o th e notio n tha t  thinkin g a n 

ide a lead s t o no t  thinkin g o f  anothe r  idea :  I f 

on e think s o f  A ,  on e wil l  b e les s likel y t o thin k 

of  B ,  an d vic e versa .  I f  w e star t  t o sprea d 
activatio n fro m A  t o B  an d B  t o A ,  an d allo w 

th e networ k t o settl e int o a  stabl e state ,  bot h 

of  thes e network s wil l  settl e ver y quickly ,  an d 

thei r  fina l  stat e wil l  satisf y th e constraint s 

perfectly ,  leadin g t o a  harmon y scor e o f  +1.0 . 

That  Is ,  fo r  th e excitator y networ k bot h node s 

wil l  b e o n afte r  th e networ k settles ,  entirel y 
consisten t  wit h th e constrain t  tha t  bot h node s 

shoul d b e i n th e sam e state ,  expresse d b y th e 

+ 1 .  S o th e harmon y scor e wil l  b e a t  it s 

m a x i m u m o f  + 1 becaus e th e fina l  stat e o f  th e 

networ k i s completel y consisten t  wit h th e 

constraints . 

Figure 1 

Two-Nod e Network s 

+1 
B 

- 1 
B 

For  th e inhibitor y network ,  on e nod e wil l 

be o n an d th e othe r  wil l  b e off ,  consisten t  wit h 

th e constrain t  tha t  th e node s shoul d b e i n 

differen t  states ,  expresse d b y th e -1 .  Agai n 
th e harmon y scor e wil l  b e a t  it s  m a x i m u m o f 

+ 1  becaus e th e fina l  stat e matche s th e 

constraint s perfectly . 

Harmon y score s o f  les s tha n on e ca n 

occu r  I n three-nod e networks .  Fo r  example , 

conside r  th e networ k a t  th e to p o f  Figur e 2 . 

Her e A  i s excltatoriall y  linke d t o B  an d C ,  bu t 

B an d C  ar e inhibltorlall y  linke d t o eac h other . 

Th e though t  tha t  i s  equivalen t  t o thi s networ k 

ca n b e expresse d i n word s a s "Tw o thing s 

tha t  ar e differen t  fro m eac h othe r  (le. ,  B  an d 
C)  ca n bot h b e th e s a m e a s somethin g els e 

(i.e. .  A). '  I n tryin g t o simulat e th e thinkin g o f 
thi s thought ,  th e spreadin g activatio n proces s 

m ay star t  ou t  wit h A  i n s o m e state ,  sa y S . 

The n B  wil l  ten d t o l> e I n th e s a m e stat e S , 

becaus e o f  th e excitator y lin k betwee n A  an d 

B represente d b y th e +1 .  The n C  wil l  ten d t o 

be i n a  differen t  state ,  sa y Not-S ,  becaus e o f 

th e inhibitor y lin k betwee n B  an d C .  Bu t  i f  C  i s 

i n th e stat e Not-S ,  the n A  wil l  ten d t o b e i n th e 

same state ,  namel y Not-S ,  becaus e o f  th e 

excitator y lin k betwee n C  an d A  represente d 

by th e +1 .  Bu t  i f  A  i s Not-S ,  i t  wil l  ten d t o 

make B  b e Not-S ,  whic h wil l  ten d t o m a k e C 

tak e o n th e stat e S ,  whic h wil l  m a k e A  tak e o n 
th e stat e S ,  an d s o on .  I t  i s  obviou s tha t  i t  i s 

impossibl e fo r  th e fina l  stat e o f  th e networ k t o 

matc h th e constraint s perfectly ,  an d thi s lead s 

t o a  harmon y scor e belo w 1 .  Also ,  w h e n 

activation s ar e starte d a t  1. 0 fo r  ai l  units ,  th e 

networ k take s a  relativel y lon g tim e (te n 

cycles )  t o settl e t o th e relativel y 
unharmonlou s solutio n i t  arrive s at . 

The experientia l  counterpar t  o f  thi s i s 

tha t  i t  i s  difficul t  fo r  th e h u m a n thinkin g 

proces s t o c o m e u p wit h a n entirel y 

satisfactor y interpretatio n o f  th e though t  T w o 
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thing s tha t  ar e differen t  fro m eac h othe r  ca n 

bot h b e th e s a m e a s somethin g else' .  Tha t 

th e spreadin g activatio n proces s ha s thi s 

s a me difficult y bode s wel l  fo r  It s adequac y a s 

a simulation .  I n th e simulation ,  thi s difficult y 

I n thinkin g satisfactoril y  abou t  tha t  though t  I s 

reflecte d quantitativel y I n lo w harmon y score s 

an d slo w settlin g rates .  I n th e h u m a n mind , 

ther e m a y b e s o m e cognitiv e counterpar t  t o 

thes e quantities . 

I n contrast ,  conside r  th e networ k a t  th e 

botto m I n Figur e 2 ,  correspondin g t o th e 

thought :  Thing s tha t  ar e th e s a m e a s eac h 

othe r  ( B an d C )  ca n bot h b e differen t  fro m 

somethin g els e (A). "  Experlentiaiiy ,  thi s i s 

relativel y eas y t o thin k about ,  an d I n th e 

simulatio n th e spreadin g activatio n proces s i s 

quickl y abl e t o settl e t o a  stat e tha t  satisfie s 

th e constraint s perfectly .  Tha t  is ,  i f  A  i s i n 

stat e S .  the n B  i s i n Not-S ,  a s i s C ,  an d A  i s i n 

stat e S ,  an d al l  thes e ar e entirel y consisten t 

wit h th e constraints ,  leadin g t o a  harmon y 

scor e o f  +1.0 ,  an d takin g onl y 2  cycle s t o 

settle . 

Figur e 2 

Thre e N o d e Network s 

+ 1 / V 

B 
- 1 

B 

+1 

—^^C 

c 
+1 

The Presen t  Studie s 
Our  hypothesi s i s  tha t  expert s i n a 

subjec t  matte r  area ,  lik e history ,  wil l  hav e 

arrive d a t  a n internall y consisten t  menta l 

representatio n o f  historica l  event s i n thei r 

area .  Therefor e th e constraint s I n thei r 

networ k o f  association s wil l  b e easil y satisfied , 

leadin g t o hig h harmon y score s an d fas t 

settling .  Similarly ,  expert s i n th e skil l  o f 

literar y interpretatio n wil l  b e well-practice d i n 

arrivin g a t  Internall y consisten t  menta l 

representation s o f  literar y texts .  Therefor e th e 

constraint s i n thei r  networ k o f  association s 

wil l  b e easil y satisfied ,  leadin g t o hig h 

harmon y score s an d fas t  settling . 

I n contrast ,  novice s i n histor y an d literar y 

criticis m wil l  b e les s likel y t o c o m e u p wit h 

internall y consisten t  representation s o f  text s 

I n thos e subjec t  matte r  areas ,  an d s o th e 

constraint s i n thei r  networ k o f  association s 

wil l  b e les s likel y t o b e easil y satisfied ,  leadin g 

t o lowe r  harmon y scores ,  an d slowe r  settlin g 

fo r  novice s tha n fo r  experts . 

But  eve n I f  novice s don t  hav e prio r 

knowledg e representation s i n a n area ,  ther e 

ar e severa l  way s I n whic h the y ca n construc t 

internall y consisten t  menta l  representation s i n 

a subjec t  matte r  area .  O n e w a y i s b y readin g 

a coheren t  tex t  tha t  provide s a n internall y 

consisten t  textua l  representatio n o f  th e 

subjec t  matte r  area .  I f  tha t  textua l 

representatio n I s  learned ,  th e resul t  ca n b e 

tha t  th e novic e ha s acquire d a n internall y 

consisten t  representatio n o f  th e subjec t 

matte r  area ,  leadin g t o relativel y highe r 

harmon y score s an d faste r  settlin g rate s fo r 

thos e novice s w h o hav e rea d coheren t  texts . 

But  i f  th e tex t  i s  les s coherent ,  th e chance s o f 

th e novic e learnin g a n internall y consisten t 

representatio n ar e lower ,  leadin g t o relativel y 

lowe r  harmon y score s an d slowe r  settlin g 

rates . 
Anothe r  w a y i n whic h novice s ca n arriv e 

at  a n internall y consisten t  menta l 

representatio n o f  a  subjec t  matte r  area ,  eve n 

if  the y ar e readin g a n incoheren t  text ,  I s b y 

usin g thei r  readin g abilitie s an d domai n prio r 

knowledg e t o supplemen t  wha t  i s provide d i n 

th e text ,  s o a s t o produc e a n internall y 

consisten t  representation .  S o novice s w h o 

ar e goo d reader s and/o r  hav e relevan t  prio r 

knowledg e shoul d hav e relativel y highe r 

harmon y score s an d faste r  settlin g rates . 

I n th e experiment s reporte d below ,  w e 

teste d thes e hypothesi s b y gatherin g menta l 

representation s fro m expert s an d novice s 

w ho ha d rea d coheren t  o r  incoheren t  histor y 

or  literar y texts ,  an d the n simulate d thei r 

thinkin g proces s b y spreadin g activatio n 

throug h ou r  cop y o f  thei r  menta l 

representations ,  measurin g harmon y an d 

settlin g rate .  W e expecte d highe r  harmon y 

an d faste r  settlin g rate s fo r  experts ,  fo r 

novice s w h o rea d coheren t  texts ,  an d fo r 

novice s w h o wer e goo d readers . 

Experimen t  1 

Metho d 

Subjects .  Eigh t  subjec t  matte r  expert s 

wer e tested ,  includin g a n ambassador ,  fou r 

militar y historians ,  an d 3  militar y employees . 

For  th e compariso n o f  th e Origina l  t o th e 
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Revise d texts ,  th e novice s wer e 35 7 Ai r  Forc e 

recruits ,  17 9 o f  w h o m rea d th e Origina l  text , 

and 17 8 th e Principle d Revision ,  whic h ha d 

been revise d t o b e mor e coherent .  Fo r  th e 

stud y o f  novice s wh o wer e goo d o r  poo r 

readers ,  th e subject s wer e 21 1 Ai r  Forc e 

recruit s wh o ha d rea d th e Origina l  text . 

Materials .  Th e Origina l  tex t  wa s a  100 0 

wor d self-containe d sectio n fro m a n Ai r  Forc e 

ROTC trainin g document .  Th e Revise d 

versio n ha d bee n modifie d t o improv e it s 

coherenc e (Britto n &  Guigoz ,  1991) . 

Tests .  Th e 1 2 mos t  Importan t  term s 

fro m th e tex t  wer e selecte d b y consensu s 

betwee n th e autho r  an d a  graduat e student . 

Al l  possibl e pair s o f  th e 1 2 term s wer e 

constructe d an d presente d t o ai l  subject s fo r 

ratin g o n a  seve n poin t  scal e labele d fro m 

"ver y closel y related "  t o "ver y distantl y 

related. "  Fo r  purpose s o f  th e associativ e 

networ k use d I n ou r  analysis ,  response s o f 

"ver y closel y related "  wer e interprete d a s 

excitator y link s o f  + 1 an d "ver y distantl y 

related "  a s inhibitor y link s o f  -1 ;  th e 

intermediat e value s wer e interprete d a s +.67 , 

+.33,0 ,  -.33 ,  an d -.67 ,  respectively . 

Analyses .  Th e rating s o f  eac h subjec t 
wer e entere d int o a  networ k i n a  progra m 

base d o n th e Construction-Integratio n mode l 

of  Kintsc h (1988) .  Initia l  activatio n value s 

wer e se t  t o 1. 0 fo r  th e dat a reporte d here . 

(Additiona l  simulation s wit h initia l  activation s 

differin g non-systematicall y gav e th e sam e 
patter n o f  results. )  Harmon y wa s calculate d 

by takin g th e su m o f  th e produc t  o f  th e 

correlation s betwee n th e fina l  activatio n o f  th e 
unit s an d th e Initia l  weigh t  matrix ,  an d scalin g 

it  b y th e su m o f  th e absolut e value s o f  th e 

weights .  Tha t  is ,  firs t  w e rescale d th e 
activatio n vector :  rescale d activatio n =  2(ol d 

activatio n -.5) .  The n w e multiplie d th e 

activatio n vecto r  b y it s transpose .  Finally ,  w e 

multiplie d th e resultin g correlatio n matri x b y 

th e weigh t  matrix ,  adde d th e resultin g values , 

and divide d b y th e su m o f  th e absolut e value s 

of  th e weights .  Th e numbe r  o f  cycle s t o settl e 
was recorde d b y th e program . 
Result s 

The to p ro w o f  Tabl e 1  show s th e 

harmon y an d settlin g rate s fo r  th e averag e 

exper t  an d th e nex t  ro w show s the m fo r  th e 

averag e novic e i n th e group s wh o rea d th e 

origina l  tex t  an d th e tex t  revise d t o b e mor e 

coherent .  Th e harmon y wa s significantl y 

highe r  an d th e settlin g rate s significantl y 

lowe r  fo r  th e expert s tha n fo r  th e novice s I n 

eithe r  grou p 0(184 )  =  6.7 2 an d 7.48 ,  fo r 

Origina l  tex t  harmon y an d settlin g time ,  an d 

i(185 )  =  5.6 6 an d 8.0 7 fo r  th e Revise d text ,  al l 

P <  .05 . 

Tabl e 1 
Harmony an d Settlin g Rate s I n Experimen t  1 

Harmony 

Settlin g 

Rat e 

Expert s 

(n=8 ) 

.789 * 

4.00* 

Harmony 

Settlin g 

Rat e 

Novice s 

who rea d 

Origina l 

Text 

(n=179 ) 

.28 6 

9.3 9 

Novice s 

who rea d 

Revise d 
Text 

(n=178 ) 

.306 * 

9.2 3 

Novice s 

wit h 

Exper t 

Repres -

entatio n 

(n=68 ) 

.469 * 

8.10* 

Remain -

in g 

Novice s 

(n=143 ) 

.26 2 

10.25 

Harmony 

Settlin g 

^at e 

p < . 0 5 

Also ,  th e averag e harmon y wa s 

significantl y highe r  fo r  th e novice s wh o rea d 

th e revise d tex t  tha n thos e wh o rea d th e 

origina l  text ,  j(353 )  =  3.01 .  j ? <  .0 1 an d th e 
settlin g rat e wa s faster ,  althoug h th e latte r 
was no t  significant . 

A separat e grou p o f  21 1 novice s wh o 
rea d onl y th e origina l  tex t  wer e facto r 

analyzed ,  an d thre e factor s wer e Identifie d (a s 

i n Britto n &  TkJwell ,  1991) .  Th e menta l 

representatio n o f  novice s i n on e o f  thes e 

factor s wa s significantl y correlate d wit h th e 

representatio n o f  th e averag e exper t  (a s i n 

Britto n &  TWwell ,  1991) .  Thes e novice s wer e 

presumabl y th e mor e successfu l  readers . 

The botto m ro w o f  Tabl e 1  show s th e averag e 

harmon y an d settlin g rat e fo r  subject s i n tha t 

factor ,  an d fo r  th e remainin g subjects .  Th e 

novice s wit h th e exper t  representatio n ha d 
significantl y highe r  harmon y an d faste r 
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settlin g rate ,  consisten t  wit h th e hypothesi s 

tha t  the y ha d mor e Internall y consisten t 

menta l  structure s tha n th e remainin g 

subjects .  t(209 )  =  6.37 .  J 3 <  .001 .  t  (209 )  = 

2.13. P <  .05 . 

Discussio n 

Thes e result s ar e consisten t  wit h ou r 

expectation s tha t  experts ,  reader s o f  coheren t 

text ,  an d gocx d reader s woul d hav e menta l 

representation s tha t  wer e mor e internall y 

consisten t  tha n novices ,  reader s o f  les s 

coheren t  text s an d poo r  readers .  W e 

conclud e tha t  th e qualit y o f  th e testee' s prio r 

knowledg e ma y b e measurabl e b y calculatin g 

harmon y an d settlin g rates .  Th e remainin g 

studie s replicate d thi s findin g wit h a  differen t 

typ e o f  expertise ,  an d als o wit h differen t 

materials ,  experts ,  an d novices . 

Tabl e 2 

Result s o f  Experiment s 2  an d 3 

Experimen t  2 

Harmony 

Settlin g 

Rat e 

Experimen t  3 

Harmony 

Settlin g 

Rat e 

Uterar y 

Version s 

.170 * 

14.9 9 

1 

Literar y 

Version s 

.230 * 

12.0 0 

Litera l 

Version s 

.11 4 

15.7 5 

Litera l 

Version s 

-.05 0 

20.0 0 

Experimen t  2 

A well-writte n literar y tex t  ca n b e give n a 

coheren t  literar y interpretation .  A  wel l  writte n 

informationa l  tex t  ca n b e give n a  coheren t 

informationa l  interpretation .  Bu t  suppos e a 

reade r  attempt s t o giv e a n informationa l 

interpretatio n t o a  literar y text :  Attemptin g t o 

interpre t  a  tex t  differentl y fro m th e wa y it s 

autho r  intende d wil l  presumabl y b e mor e 
difficult ,  an d th e resultin g menta l 

representatio n wil l  Nicel y b e les s internall y 

consistent .  I f  so ,  harmon y wil l  b e lowe r  whe n 

reader s ar e aslce d t o interpre t  a  literar y tex t  a s 

a litera l  one ,  an d settlin g rat e wil l  b e slower . 

i n Experimen t  2  w e aslce d novice s t o provid e 

litera l  interpretation s fo r  fou r  literar y texts ; 

novice s i n th e contro l  conditio n wer e aslce d t o 

produc e literar y Interpretation s fo r  th e sam e 

fou r  texts . 

Subjects .  Sevent y undergraduate s wer e 

tested ,  hal f  i n th e Uterar y Conditio n an d hal f 

I n th e Litera l  Condition . 

Text .  Fou r  literar y text s wer e selecte d 

fro m a n internationa l  anthc3log y o f  pros e 

poems;  al l  wer e b y well-know n authors ,  thre e 

by winner s o f  th e Nobe l  Priz e fo r  literature . 

One tex t  descrit}e d a n el m lo g whic h ha d 

been saw n a  yea r  before ,  ye t  ha d prc3duce d a 

fres h gree n shoot ;  a  secon d tex t  describe d 

th e struggle s o f  a  fl y  wh o ha d becom e stuc k 

i n flypaper ;  a  thir d wa s abou t  a  drea m o f  a 

ches s game ,  an d th e othe r  wa s abou t  ant s 

returnin g t o a  burnin g log .  Fo r  eac h text ,  a 

literar y titl e wa s provkJe d fo r  th e literar y grou p 

and a  litera l  titl e fo r  th e litera l  group .  Th e 

literar y titl e wa s constructe d t o cu e a  literar y 

interpretation :  fo r  example ,  fo r  th e El m Lo g 

passag e i t  wa s "Rebirt h o f  th e Splrif ;  fo r  th e 

Rypape r  passag e i t  wa s 'Ho w Ma n Age s an d 

Dies* .  Th e correspondin g litera l  title s wer e 

"Descriptio n o f  a n El m Log "  an d " A 

Descriptio n o f  ho w a  R y become s Tangle d i n 

Flypaper* .  Title s wer e constructe d similarl y 

fo r  th e othe r  tw o passages . 

Tests .  Twelv e term s wer e selected , 

includin g si x term s representin g perennia l 

literar y theme s -  love ,  death ,  life ,  hate , 

happines s an d sadnes s (thes e tenn s wer e th e 

same fo r  al l  passages )  -  an d si x term s fro m 

eac h passage ;  fo r  example ,  fo r  th e el m lo g 

passag e thes e wer e log ,  green ,  branch ,  saw , 

tree ,  chop ;  fo r  th e fJ y passag e the y wer e 

flypaper ,  ol d age .  attempt ,  giv e up .  helpless . 

man.  Fo r  eac h text ,  abou t  hal f  o f  th e term s 

wer e mor e susceptibl e t o a  litera l 

interpretatio n an d hal f  t o a  mor e literar y 

interpretation .  (Fo r  som e passages ,  w e 

judge d tha t  on e o r  mor e perennia l  them e 

term s coul d mor e easil y t3 e Interprete d literall y 

i n th e contex t  o f  tha t  passage ,  s o th e sam e 

number  o f  othe r  term s wer e selecte d t o b e 

more susceptibl e t o a  literar y interpretation. ) 

Al l  possibl e pair s wer e constoicte d an d 

presente d t o eac h subjec t  afte r  s/h e rea d th e 

text ,  an d eac h subjec t  rate d the m o n th e 

same seven-poin t  scal e a s use d i n 

Experimen t  1 . 

Result s an d Discussio n 

Tabl e 2  show s th e results .  Th e novice s 

who provkJe d th e literar y interpretatio n ha d 

highe r  hiamnon y an d faste r  settlin g rat e tha n 
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thos e w h o provide d th e litera l  Interpretation . 

consisten t  wit h ou r  hypotheses ,  bu t  onl y th e 

harmon y differenc e w a s statisticall y reliable ,  J 

(138 )  =  2.42.1 ? <  02 . 

Experimen t  3 

Thi s experimen t  examine d th e abilit y  o f 

expert s t o provid e a  litera l  interpretatio n o f  a 

literar y text . 

Subjects .  Th e expert s wer e 9  facult y 

members professionall y concerne d wit h 

literar y interpretation ,  fro m th e Department s 

of  English ,  Comparativ e Literature ,  Romanc e 

Languages ,  an d Philosoph y a t  th e Universit y 

of  Georgia . 

Materials .  Th e text s an d test s wer e th e 

same a s i n Experimen t  2 . 

Procedure .  Eac h exper t  provide d bot h 

a literar y an d a  litera l  interpretatio n fo r  eac h 

text ,  o n tw o occasion s separate d b y a t  leas t 

on e month . 

Result s 
Tabl e 2  show s th e results .  Th e expert s 

had highe r  harmon y an d faste r  settlin g rate s 

when the y provide d th e literar y Interpretation s 

tha n th e litera l  ones ,  bu t  th e effec t  w a s 

significan t  onl y fo r  harmon y score s t(8 )  = 

2.67 ,  p  <  .05 .  Tha t  th e averag e harmon y fo r 

th e experts '  Interpretation s o f  th e litera l 

version s I s negativ e i s particularl y notable .  I t 

appear s tha t  literar y expert s hav e exceptiona l 

difficult y providin g a  litera l  Interpretatio n fo r  a 

literar y text . 
Genera l  Discussio n 

Thes e result s sho w tha t  th e qualit y o f  a 

person' s menta l  representatio n ca n b e 

measure d b y spreadin g activatio n throug h it , 
an d observin g it s settlin g rat e an d harmony . 

Validatio n o f  thi s w a s obtaine d b y comparin g 

(a )  menta l  representation s whos e qualit y w a s 

know n t o b e hig h 3  priori ,  i.e. ,  thos e o f 

experts ,  thos e o f  novice s w h o arrive d a t 
representatio n simila r  t o experts ,  an d bot h 

expert s an d novice s w h o rea d text s tha t 
permitte d a  coheren t  interpretation ;  t o (b ) 

menta l  representation s whic h wer e know n t o 

be o f  lowe r  qualit y j  priori :  novices , 

especiall y novice s w h o di d no t  arriv e a t 

representation s lik e thos e o f  experts ,  an d 

bot h expert s an d novice s w h o rea d text s les s 

susceptibl e t o a  coheren t  interpretation .  I n al l 

case s th e result s wer e consisten t  wit h 

expectations . 

The validit y o f  thi s measur e suggest s i t 

as a  solutio n t o a  long-standin g proble m i n 

th e theor y o f  metacognltlon :  H o w doe s th e 

perso n c o m e t o realiz e tha t  ther e i s 

somethin g wron g wit h hi s menta l 

representation ,  wron g enoug h t o tri p of f  fix-u p 

menta l  activities ,  suc h a s rereadin g th e tex t  t o 

tr y t o understan d i t  better ,  askin g questions , 

etc. ? O n e w a y t o kno w tha t  yo u don t 

understan d i s t o compar e you r  understandin g 

wit h th e correc t  understanding ,  bu t  thi s i s no t 

possibl e unles s yo u alread y hav e th e correc t 

understanding .  I n contrast .  I t  I s alway s 

possibl e t o calculat e harmony ,  an d th e self -

calculatio n o f  harmon y ca n provkJ e a 

feedbac k signal ,  whic h m a y correspon d 

experlentiall y  t o th e feelin g tha t  you r 

understandin g i s Incomplete .  Thi s signa l 

coul d the n b e use d t o tri p of f  menta l  activitie s 

tha t  wil l  induc e fix-u p actions . 

Harmon y als o provide s a  measur e o f 

qualit y tha t  i s  independen t  o f  comparison s t o 

experts ,  whic h m a y prov e usefu l  w h e n 
expert s hav e differin g views ,  a s ofte n happen s 

i n comple x subjec t  matte r  areas ,  o r  w h e n 

qualifie d expert s ar e no t  available .  Fo r 

example ,  i n evaluatin g th e representatio n o f  a 

perso n w h o i s th e onl y exper t  i n a  field ,  o r  i n 

whic h ther e ar e n o experts ,  harmon y m a y b e 

th e onl y measur e available . 
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