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Abstrac t 

Reader s wh o self-explai n text s alou d understan d mor e fro m a 
tex t  an d construc t  bette r  menta l  model s o f  th e content .  Thi s 
stud y examine d th e effect s o f  providin g self-explanatio n 
trainin g o n tex t  comprehension ,  a s wel l  a s cours e grades . 
Effect s o f  prio r  knowledg e an d readin g skil l  wer e als o 
examine d i n relatio n t o th e benefit s o f  self-explainin g an d 
self-explanatio n training .  I n general ,  low-knowledg e reader s 
gaine d mor e fro m trainin g tha n di d high-knowledg e readers . 

Introduction 

We ofte n rea d i n orde r  t o lear n ne w information .  I n thes e 

situations ,  compare d t o whe n w e rea d fo r  pleasure ,  th e text s 

ten d t o b e mor e difficul t  t o understan d an d th e informatio n 

tend s t o b e mor e difficul t  t o learn .  Thi s researc h focuse s o n 
providin g reader s wit h readin g strategie s t o hel p the m 
understan d mor e an d lear n mor e fro m difficul t  expositor y 

texts .  Thus ,  th e primar y purpos e o f  thi s researc h i s t o 

examin e th e effectivenes s o f  a  trainin g interventio n designe d 

t o improv e learnin g fro m text s an d t o determin e whethe r  th e 

succes s o f  thi s interventio n depend s o n readers '  individua l 

differences .  Specifically ,  w e examin e th e followin g 
individua l  differences :  readin g skill ,  workin g m e m o r y 
capacity ,  an d prio r  domai n knowledge .  Readin g skil l  i s 

considere d importan t  t o learnin g fro m tex t  becaus e i t  make s 

availabl e resource s fo r  higher-leve l  processin g (e.g. ,  Perfetti , 
1985) .  Th e availabilit y  o f  resource s i s als o assume d t o b e a t 

leas t  partiall y  determine d b y th e individual' s workin g 
memory capacity .  Thi s latte r  assumptio n stem s fro m 
researc h showin g correlation s betwee n readin g 

comprehensio n measure s an d workin g memor y task s (e.g. , 

LaPoint e &  Engle ,  1990 ;  D a n e m a n &  Carpenter ,  1980 ;  cf . 
McNamara &  Scott ,  1999) . 

Perhap s th e mos t  influentia l  facto r  i n learnin g fro m text s i s 

th e reader' s prio r  domai n knowledg e (e.g. ,  Chiesi ,  Spilich ,  & 
Voss ,  1979) .  Student s wit h mor e domai n knowledg e bette r 
understan d difficul t  tex t  materia l  fro m tha t  domain . 

However ,  actuall y usin g thi s prio r  knowledg e i s als o a  ke y t o 
learning .  Reader s ca n b e induce d t o activel y engag e thei r 
prio r  knowledg e b y introducin g gap s i n th e text ,  whic h 
requir e knowledge-base d inference s (e.g. ,  M c N a m a r a & 

Kintsch ,  1996 ;  M c N a m a r a ,  Kintsch ,  Songer ,  &  Kintsch , 

1996) .  Alternatively ,  thi s activ e engagemen t  ca n emerg e 
fro m readin g strategies .  Individual s w h o mor e activel y rea d 

tex t  als o ten d t o comprehen d mor e an d lear n mor e fro m tex t 
(e.g. ,  Ch i  &  Bassok ,  1989) .  Activ e processin g ha s lon g bee n 

recognize d a s critica l  fo r  ensurin g superio r  an d stabl e 

retentio n becaus e i t  result s i n th e integratio n o f  n e w 
informatio n wit h prio r  knowledge . 

However ,  ou r  theoretica l  understandin g o f  th e relationshi p 

and interdependenc y betwee n prio r  knowledg e an d activ e 

processin g remain s incomplete ,  an d w e ar e unabl e t o reliabl y 

predic t  th e specifi c  condition s unde r  whic h prio r  knowledg e 

and skil l  wil l  pla y a  rol e durin g learning .  O n e premis e o f  thi s 

researc h i s  tha t  developin g a  bette r  understandin g o f  th e 

relationshi p betwee n prio r  knowledg e an d instructiona l 

technique s i s a  ke y t o improvin g trainin g methodologies . 

O ne interventio n tha t  ha s bee n foun d t o increas e th e 

reader' s us e o f  prio r  knowledge ,  an d thu s improv e 

comprehensio n durin g reading ,  i s  calle d self-explanation . 

Self-explanatio n i s th e proces s o f  activel y explainin g th e tex t 
t o yoursel f  whil e readin g (e.g. ,  Chi ,  d e Leeuw ,  Chiu ,  & 

LaVancher ,  1994) .  Ch i  an d he r  colleague s hav e foun d tha t 

reader s w h o explai n th e text ,  eithe r  spontaneousl y o r  whe n 

prompte d t o d o so ,  understan d mor e fro m a  tex t  an d 

construc t  bette r  menta l  model s o f  th e content .  However , 
some reader s ar e bette r  self-explainer s tha n others ;  less -
skille d self-explainer s offe r  littl e t o th e tex t  t o hel p the m 

bette r  understan d it .  O n e questio n addresse d b y thi s researc h 

i s whethe r  reader s ca n b e traine d t o becom e more-skille d 
sel f  explainer s (se e also ,  Bielaczyc ,  Pirolli ,  &  Brown ,  1995) . 

We addres s thi s questio n b y providin g readin g strateg y 
instructio n combine d wit h pracric e usin g th e self -
explanatio n technique .  Secondly ,  w e investigat e h o w prio r 

knowledg e impact s th e benefit s o f  self-explanation .  I n 

Experimen t  I ,  w e firs t  examin e th e effect s o f  self -
explanatio n i n compariso n t o readin g alou d durin g a  trainin g 

phase .  W e the n tes t  th e benefit s o f  trainin g b y havin g al l  o f 

th e participant s self-explai n a  tex t  alou d an d examinin g thei r 
comprehensio n o f  th e text .  Experimen t  2  look s furthe r  a t  th e 

effect s o f  thi s strateg y trainin g o n students '  cours e grades . 

General Method 

I n eac h experiment ,  approximatel y hal f  o f  th e participant s 

wer e randoml y assigne d t o a  self-explanatio n trainin g 
condition ,  an d th e othe r  hal f  t o a  contro l  condition .  Durin g 

tw o session s o f  th e trainin g phase ,  participant s i n bot h 
condition s rea d fou r  scienc e text s (eac h concernin g a 

differen t  topi c i n science) .  Th e participant s i n th e self -

explanatio n trainin g conditio n firs t  receive d a  brie f 
instructio n i n self-explanatio n an d readin g strategies .  Th e 
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instructio n focuse d o n th e benefit s o f  usin g logi c t o 

understan d th e text ,  predictin g wha t  th e tex t  woul d say , 

makin g bridgin g inferences ,  an d monitorin g comprehension . 

For  eac h strategy ,  a  descriptio n o f  th e strateg y an d example s 

wer e provided .  Th e participant s i n th e trainin g conditio n 

the n rea d an d self-explaine d alou d fou r  scienc e texts .  Durin g 

thi s trainin g phase ,  th e experimente r  prompte d th e 

participan t  t o provid e additiona l  explanatio n fo r  th e tex t 

when necessar y (e.g. ,  whe n simpl y paraphrasin g th e text) . 

Afte r  readin g eac h text ,  th e participant s answere d thre e t o 

si x open-ende d question s abou t  th e text .  Fo r  eac h text ,  th e 

participant s i n th e trainin g conditio n the n watche d a  vide o o f 

anothe r  studen t  self-explainin g th e tex t  an d identifie d 

strategie s use d b y th e studen t  i n th e video .  Contro l 

participant s rea d alou d th e sam e fou r  scienc e text s an d 

answere d th e sam e question s abou t  th e texts ,  bu t  di d no t 

self-explai n th e text s an d di d no t  watc h th e videos .  Th e 

contro l  conditio n afford s th e compariso n o f  readin g alou d t o 

bot h readin g alou d an d sel f  explanatio n durin g th e trainin g 

phase .  I t  als o allow s u s t o compar e individual s wit h an d 

withou t  readin g strateg y training . 

Afte r  th e trainin g phase ,  al l  o f  th e participant s self -

explaine d a  low-coherence ,  difficul t  tex t  abou t  cel l  mitosis . 

The participant s wer e tol d t o self-explai n whil e readin g th e 

text ,  bu t  wer e no t  prompte d t o d o s o b y th e experimenter . 

Th e participant s the n answere d writte n question s abou t  th e 
text .  Th e tes t  comprise d tw o type s o f  comprehensio n 

questions ,  text-base d an d bridgin g inferenc e questions .  T o 

answe r  text-base d questions ,  th e participan t  mus t  onl y 

remember  on e particula r  sentence ,  o r  idea ,  fro m th e text . 

However ,  o n bridgin g inferenc e questions ,  th e participan t 

must  remembe r  separat e portion s o f  th e tex t  an d understan d 

th e relationship s betwee n thos e ideas .  Th e participant s als o 

answere d question s designe d t o asses s thei r  prio r  knowledg e 

of  cell s an d cel l  mitosis .  Thes e question s wer e als o relate d t o 

cell s an d cel l  division ,  bu t  th e informatio n t o answe r  th e 

question s wa s no t  presente d i n th e tex t  (e.g. .  N a m e thre e 

reason s for ,  o r  purpose s of ,  cel l  reproduction) . 

Experiment 1 

In Experiment 1, the participants were 43 undergraduate 

psycholog y an d biolog y students .  I n additio n t o th e measure s 
describe d i n th e Genera l  Metho d section ,  participant s wer e 

administere d th e Nelso n Denn y readin g comprehensio n tes t 

and a  workin g m e m o r y ( W M )  capacit y test .  Th e W M 

capacit y tes t  use d wa s a  readin g spa n tes t  (e.g. ,  L a Point e & 
Engle ,  1990) .  Thi s tes t  require s th e participan t  t o rea d tw o t o 

si x sentences ,  eac h followe d b y a n unrelate d word .  Afte r  th e 

sentence s ar e presented ,  th e participan t  i s  t o recal l  th e 

unrelate d words .  W M capacit y i s estimate d o n th e basi s o f 

th e numbe r  o f  word s recalle d i n order . 

Comprehension Performance During Training 

An ANOVA was conducted on the proportion of questions 

answere d correctl y durin g trainin g includin g th e between -

subject s variabl e o f  conditio n (sel f  explain ,  rea d aloud )  an d 

th e within-subject s variabl e o f  tex t  (i.e. ,  fou r  texts) . 

Participant s w h o self-explaine d whil e the y rea d th e tex t 

answere d mor e question s correctl y (M=0.56 )  tha n thos e wh o 

simpl y rea d alou d (M=0.47) ,  F(l,41)=5.7 ,  c=.021 .  Ther e 

was als o a  reliabl e effec t  o f  text ,  F(3,39)=82.5 ,  p<.001 ,  an d a 

margina l  interactio n o f  tex t  an d condition ,  F(3,39)=2.6 , 

p=.067 .  A s show n i n Figur e 1 ,  th e effec t  o f  tex t  wa s 

primaril y du e t o lo w comprehensio n performanc e fo r  th e 

secon d an d fourt h texts ;  thes e text s concerne d mor e difficul t 

topic s tha n di d th e othe r  tw o texts .  Th e interactio n o f  tex t 

and conditio n seem s t o b e du e t o a  pronounce d effec t  o f 

conditio n fo r  th e secon d text .  Indeed ,  post-ho c comparison s 

confirme d tha t  th e onl y tex t  fo r  whic h self-explanatio n ha d a 

reliabl e effec t  wa s th e secon d text ,  F(l,41) = 9.3 ,  p<.0 1 (al l 

othe r  p  >.10) .  I t  i s  noteworth y tha t  i n additio n t o it s 

difficult y i n term s o f  content ,  th e secon d tex t  als o seeme d t o 

requir e mor e causa l  inferences . 

Di d individua l  difference s mediat e thes e effects ? W M 

capacit y a s measure d b y th e readin g spa n tes t  di d not ;  i t 

faile d t o correlat e wit h comprehensio n performanc e durin g 

training ,  an d di d no t  interac t  wit h an y o f  th e variables . 

However ,  readin g skill ,  i n term s o f  Nelso n Denn y 

performanc e (M=28.5) ,  reliabl y correlate d wit h overal l 

comprehensio n (r=.35 ,  I2=0.02 )  durin g training .  Althoug h 

skille d reader s bette r  understoo d th e fou r  text s (n=21 ; 

M=0 .58 )  tha n di d less-skille d reader s (n=22 ;  M=0.49) , 
F(l,41)=5.4 ,  p<.02 ,  a n analysi s o f  covarianc e indicate d tha t 

thi s effec t  wa s marginal ,  F(l,39)=4.0 ,  p=.06 ,  whe n readin g 

conditio n wa s als o considered ,  F(l,39)=8.2 ,  p=.04 .  Thus , 

self-explanatio n seeme d t o hav e a  stronge r  effec t  tha n 
readin g skill . 
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Figur e 1 :  Comprehensio n performanc e durin g trainin g 

acros s th e fou r  texts .  Ther e wa s littl e effec t  o f  self -

explanatio n i n compariso n t o readin g aloud ,  excep t  fo r 

th e secon d tex t  concernin g th e rol e o f  plant s i n th e 

carbo n cycle . 
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Prio r  knowledg e o f  cell s als o correlate d wit h overal l 

comprehensio n performanc e durin g trainin g (r=.44 ,  p<.01) . 

Prio r  knowledg e o f  cell s wa s measure d t o determin e it s 

effect s fo r  th e fifth  targe t  tex t  tha t  wa s rea d afte r  training ; 

however ,  thi s specifi c  knowledg e als o reflecte d genera l 

scienc e knowledge .  Thi s correlatio n reflect s th e finding  tha t 

high-knowledg e reader s bette r  understoo d th e fou r  text s 

(n=23 ;  M=0.58 )  tha n di d low-knowledg e reader s (n=20 ; 

M=0.48) ,  F(l,41)=10.0 ,  jK.Ol .  Utilizin g a n analysi s o f 

covariance ,  ther e wer e reliabl e effect s o f  condifion , 

F(l,39)=4.6 ,  c<.01 ,  an d prio r  knowledge ,  F(l,39)=14.4 , 

j2<.01 .  Thus ,  i n contras t  t o th e effect s o f  readin g skill ,  th e 

effect s o f  prio r  knowledg e wer e accentuate d b y readin g 

condition .  Thi s make s sens e give n tha t  th e primar y activit y 

durin g self-explanatio n i s th e us e o f  prio r  knowledge . 

I n summary ,  i t  appear s tha t  readin g conditio n an d prio r 

knowledg e hav e th e stronges t  effect s o n comprehensio n 

durin g training .  Indeed ,  regressio n analyse s confir m tha t 

when al l  thre e variable s wer e considere d (i.e. ,  readin g 

condition ,  prio r  knowledge ,  readin g skill) ,  onl y readin g 

conditio n an d prio r  knowledg e reliabl y predicte d 

performance .  Tha t  is ,  readin g skil l  wa s no t  a  reliabl e 

predicto r  whe n prio r  knowledg e wa s als o entere d int o th e 

equatio n (regardles s o f  text) . 

Post-training Comprehension Performance 

Correlation s an d regressio n analyse s indicate d tha t  neithe r 
readin g skil l  no r  W M capacit y contribute d t o comprehensio n 

of  th e fifth  text ,  self-explaine d b y al l  participant s (on e 

participan t  wa s exclude d fro m thes e analyse s du e t o ceilin g 
performanc e o n bot h th e post-trainin g comprehensio n an d 

th e prio r  knowledg e questions) .  O n th e othe r  hand ,  prio r 

knowledg e correlate d highl y wit h comprehensio n (r=0.63 , 

I2<,001) .  Therefore ,  a n analysi s o f  covarianc e wa s conducte d 

includin g th e between-subject s variable s o f  conditio n 

(trained ,  control )  an d prio r  knowledge ,  an d th e within -

subject s variabl e o f  questio n typ e (text-based ,  bridging) . 
Thi s analysi s yielde d a  reliabl e effec t  o f  prio r  knowledge , 
F(3,38)=29.6 ,  p<.01 ,  an d a  margina l  effec t  o f  trainin g 

condition ,  F(3,38)=3.7 ,  p=.06 .  Ther e wa s als o a  reliabl e 
differenc e betwee n th e tw o type s o f  questions ,  F(l,38)=55.5 , 

p<.01 . 

I n addition ,  i t  appeare d tha t  th e effect s o f  prio r  knowledg e 
and trainin g conditio n depende d somewha t  o n th e typ e o f 
comprehensio n question ,  F(l,38)=3.1 ,  p=.08 .  A s show n i n 

Figur e 2a ,  fo r  bridgin g inferenc e questions ,  onl y prio r 

knowledg e affecte d performance :  Low-knowledg e reader s 

answere d fewe r  question s correctl y (M=0.16 )  tha n high -

knowledg e reader s (M=0.38) ,  F(l,38)=30.4 ,  e<.01 .  A s 

shown i n Figur e 2b ,  th e result s fo r  text-base d question s wer e 
quit e different .  Fo r  text-base d questions ,  bot h prio r 

knowledge ,  F(l,38)=15.5 ,  p<.01 ,  an d trainin g condition , 

F(l,38)=4.1 ,  p=.05 ,  reliabl y impacte d comprehension .  Ther e 

was als o a  margina l  interaction ,  F(l,38)=3.8 ,  p=.06 .  Thi s 

interactio n indicate d tha t  trainin g ha d littl e effec t  fo r  high -
knowledg e participant s (F<1) ,  bu t  ha d a  larg e effec t  fo r  low -

knowledg e participants ,  F(l,18)=9.4 ,  ii<.01 .  Thus ,  self -

explanatio n trainin g greatl y benefite d low-knowledg e 

readers ,  bu t  onl y i n term s o f  thei r  textbas e leve l  o f 

understanding .  I n contrast ,  low-knowledg e participant s w h o 

had bee n i n th e rea d aloud ,  contro l  conditio n comprehende d 

ver y littl e o f  th e text . 
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Figur e 2a :  Post-trainin g comprehensio n performanc e o n 

bridgin g inferenc e question s a s a  functio n o f  conditio n an d 

prio r  knowledg e i n Experimen t  1 . 
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Figure 2b: Post-training comprehension performance on 
text-base d question s a s a  functio n o f  conditio n an d prio r 

knowledg e i n Experimen t  1 . 

Experiment 2 

The primar y purpos e o f  Experimen t  2  wa s t o examin e 
whethe r  ou r  trainin g progra m woul d improv e students ' 

cours e grade s i n a n introductor y biolog y course .  Thi s cours e 

i s a  lif e science s cours e i n whic h student s lear n abou t  livin g 

organism s an d cells .  A  tota l  o f  36 0 student s i n th e cours e 
wer e administere d readin g skil l  an d prio r  knowledg e tests , 

includin g th e Nelso n Denn y readin g comprehensio n tes t  an d 
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a prio r  knowledg e tes t  includin g 3 1 multipl e choic e 

question s concernin g scientifi c  concepts ,  an d 2 0 multipl e 

choic e question s concernin g genera l  knowledg e (e.g. , 

humanities ,  literature ,  art ,  etc.) .  Th e question s fo r  th e prio r 

knowledg e tes t  wer e selecte d fro m publishe d tes t  bank s 

base d o n th e experimenters '  judgmen t  tha t  skille d (o r  high -

knowledge )  freshma n colleg e student s shoul d b e abl e t o 

answe r  them .  Th e student s complete d th e test s i n smal l 

groups .  O f  th e tota l  36 0 students ,  4 1 student s participate d i n 

th e trainin g study .  Th e student s participate d i n th e trainin g 

stud y fo r  extr a credi t  i n th e cours e an d wer e randoml y 

assigne d t o eithe r  th e self-explanatio n trainin g conditio n o r 

th e compariso n condition .  Th e sam e trainin g procedur e wa s 

use d a s describe d i n th e Genera l  Metho d section . 

Comprehension Performance During Training 

An A N O V A wa s conducte d o n proportio n correc t  durin g 

trainin g includin g th e between-subject s variabl e o f  conditio n 
(sel f  explain ,  rea d aloud )  an d th e within-subject s variabl e o f 

tex t  (i.e. ,  th e fou r  texts) .  I n contras t  t o Experimen t  1 ,  ther e 

was no t  a  reliabl e effec t  o f  self-explanatio n (M=0.42 )  i n 

compariso n t o readin g alou d (M=0.46 )  (al l  F<2) .  Onc e 

again ,  th e advantag e o f  self-explanatio n wa s mor e 

pronounce d fo r  th e tex t  concernin g plant s (i.e. ,  th e secon d 

text) ,  bu t  thi s effec t  wa s no t  reliable .  (N o individua l 

differenc e variable s interacte d wit h trainin g conditio n 

either) . 

Correlationa l  analyse s wer e preforme d t o determin e th e 

effect s o f  individua l  difference s durin g training . 

Performanc e o n th e Nelso n Denn y (M=29.0 )  correlate d wit h 

comprehensio n (r=.45 ,  p<.01) ,  reflectin g bette r  overal l 

comprehensio n fo r  skille d reader s (M=0.55 )  tha n less-skille d 

reader s (M=0.39) .  I n addition ,  al l  thre e measure s o f 

knowledg e correlate d reliabl y wit h comprehensio n 
performance :  domai n knowledg e o f  cell s (r=.43 ,  p<.01) , 

genera l  science ,  (r=.49 ,  j2<.01) ,  an d genera l  humanities 

(r=.37 ,  j2<.02) .  I n term s o f  predictin g comprehensio n 
performance ,  regressio n analyse s indicate d tha t  th e bes t 

model  resulte d fro m enterin g i n th e mode l  onl y tw o 

variables ,  readin g comprehensio n (F(l,38)=9.0 )  an d prio r 
domai n knowledg e o f  cell s (F(l,38)=8.2 )  (Mode l 

F(2,38)=10.0 ,  j2<.001 ,  R^=.36) .  However ,  th e effec t  o f 

knowledg e wa s somewha t  differen t  tha n i n Experimen t  1 . 

Thi s i s becaus e th e averag e leve l  o f  prio r  domai n knowledg e 

fo r  thes e participant s wa s considerabl y greate r  (M=0.48 ) 

tha n th e participant s i n Experimen t  1  (M=0.26) .  Therefore , 

knowledg e i n thi s cas e wa s bette r  characterize d i n term s o f 

thre e levels .  Accordingly ,  low-knowledg e participant s 

performe d les s wel l  o n th e comprehensio n question s (n=15 , 

M=0.38 )  tha n eithe r  m e d i u m (n=13 ,  M=0.55 )  o r  high -

knowledg e participant s (n=13 ,  M=0.56) . 

Post-training Comprehension Performance 

Correlation s wer e examine d betwee n individua l  differenc e 

variable s an d performanc e o n comprehensio n question s afte r 

trainin g (se e Tabl e 1) .  Th e stronges t  correlatio n fo r  bot h 

type s o f  question s wa s wit h prio r  knowledg e o f  cells . 

Genera l  Scienc e knowledg e als o correlate d reliabl y wit h 

bot h type s o f  questions ,  bu t  mor e s o wit h text-base d 

questions .  Nelso n Denn y score s correlate d onl y wit h th e 

text-base d questions .  Thes e latte r  tw o finding s suppor t  (t o 

some extent )  th e ide a tha t  understandin g a  tex t  a t  th e 

textbas e leve l  relie s mor e o n readin g skill .  Thes e finding s 

collectivel y indicat e tha t  a n individua l  differenc e measur e 

correlate s wit h comprehensio n performanc e durin g self -

explanatio n largel y t o th e exten t  tha t  i t  tap s int o th e reader' s 

prio r  knowledg e o f  th e domain ;  an d open-ended ,  domain -

specifi c  question s d o s o bette r  tha n othe r  type s o f  measures . 

Table 1: Correlations between questions and tests in 

Experimen t  2 . 

Question Type 

Text-base d Bridgin g Inf . 

Nelso n Denn y Comprehensio n 0.32 9 *  0.17 2 

Prio r  Knowledg e o f  Cell s 0.651* *  0.562* * 

Scienc e Knowledg e 0.48 4 * *  0.33 5 * 

Humanitie s Knowledg e 0.22 7 0.08 1 

*p<.05, **p<.01 

As in Experiment 1, an analysis of covariance was 

conducte d includin g th e between-subject s variable s o f 

conditio n (trained ,  control )  an d prio r  knowledg e (o f  cells) , 

and th e within-subject s variabl e o f  questio n typ e (text-based , 
bridging) .  Thi s analysi s yielde d a  reliabl e effec t  o f  prio r 

knowledge ,  F(3,37)=30.7 ,  p<.01 ,  an d a  margina l  effec t  o f 

trainin g condition ,  F(3,37)=3.0 ,  i2=.09 .  Ther e wa s als o a 

reliabl e differenc e betwee n th e tw o type s o f  questions , 

F(l,37)=9.0 ,  j2<.01 .  Thi s differenc e depende d o n prio r 

knowledge ,  F(l,37)=4.1 ,  p=.05 ,  bu t  no t  experimenta l 
condition . 

•  Contro l  Conditio n 
D Readin g Trainin g Conditio n 

8 0.8 -

Inferenc e Question s 

u o . ? -

0.8- 1 Text-base d Questions . 

Lo w Mediu m Hig h 

Knowledg e 

Lo w Mediu m Hig h 

Knowledg e 

Figure s 3 a an d 3b :  Figur e 3a ,  o n th e left ,  show s post -

trainin g comprehensio n performanc e o n bridgin g inferenc e 

questions .  Figur e 3 b show s post-trainin g comprehensio n 

performanc e o n text-base d questions . 
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Figure s 3 a an d 3 b sho w participants '  performanc e o n 

comprehensio n question s afte r  training .  Thes e graph s 

indicat e tha t  ther e i s a  moderat e effec t  o f  trainin g fo r  lo w 

and medium-knowledg e participants .  Indeed ,  furthe r 

analyse s showe d tha t  trainin g conditio n reliabl y improve d 

performanc e fo r  thes e participants ,  bu t  onl y fo r  th e bridgin g 

inferenc e questions ,  F(l,24)=4.6 ,  p=.04 .  Thus ,  althoug h 

Experimen t  2  i s showin g a n effec t  o f  trainin g fo r  participant s 

wit h relativel y les s domai n knowledge ,  i n contras t  t o 

Experimen t  1 ,  th e effec t  emerge s o n th e situatio n mode l 

leve l  o f  understandin g rathe r  tha n th e textbas e level . 

Course Performance 

Student s i n th e Biolog y 10 8 cours e too k si x  quizzes ,  a 

midter m an d a  fina l  exam .  Thirty-nin e o f  th e participant s 

complete d th e course .  A  compariso n o f  cours e score s 

betwee n contro l  (n=20 )  an d traine d (n=19 )  participant s 

reveale d n o reliabl e effect s o f  training .  Ther e wer e n o 

difference s o n an y o f  th e cours e quizze s o r  exam s betwee n 

th e tw o group s o f  students .  However ,  withi n a  questionnair e 

administere d a t  th e en d o f  th e course ,  man y o f  th e student s 

i n th e contro l  conditio n reporte d usin g th e self-explanatio n 

strateg y an d tha t  thi s strateg y ha d bee n usefu l  i n th e course . 

Althoug h the y ha d no t  bee n provide d wit h strateg y trainin g 

nor  ha d the y extensivel y practice d th e technique ,  the y ha d 

been give n a  brie f  descriptio n o f  th e techniqu e an d ha d use d 

self-explanatio n whil e readin g th e tex t  abou t  cel l  mitosis .  I t 

was hypothesize d tha t  th e lac k o f  differenc e betwee n th e 

participant s i n th e trainin g an d compariso n condition s wa s 

becaus e th e participant s i n th e compariso n conditio n ha d 
been provide d sufficien t  exposur e t o th e techniqu e t o us e i t 

fo r  thei r  cours e readings .  Th e contro l  participants '  self -
report s o f  usin g th e self-explanatio n strateg y i n th e cours e 

supporte d tha t  assumption .  I n contrast ,  th e remainin g 31 9 

student s i n th e cours e w h o ha d no t  participate d i n th e stud y 
als o ha d no t  bee n introduce d t o th e self-explanatio n 

technique .  Therefore ,  3 9 non-participan t  student s wer e 

identifie d wh o matche d th e 3 9 participant s i n term s o f  bot h 
prio r  knowledg e an d readin g skill .  Thes e student s ar e 
referre d t o her e a s matche d controls . 

First ,  whic h measure s bes t  predicte d performanc e i n th e 
course ? T o answe r  thi s question ,  correlation s wer e compute d 

includin g al l  o f  th e student s i n th e course .  Th e thre e 

individua l  differenc e measures ,  readin g comprehension , 
scienc e knowledge ,  an d humanitie s knowledge ,  reliabl y 

correlate d wit h cours e performanc e withou t  exceptio n (r= .  1 8 

t o r=.30) .  Th e stronges t  relationshi p t o cours e performanc e 

was wit h genera l  scienc e knowledg e (r=.30 ,  p<.001) .  (Thi s 

resul t  shoul d b e o f  littl e surprise. )  However ,  th e bes t 
predicto r  o f  performanc e wa s foun d t o b e a  combinatio n o f 

al l  thre e variable s (r=.35 ,  p<.001) .  Thus ,  fo r  furthe r 
analyses ,  skil l  wa s define d i n term s o f  a  multiplicativ e 

functio n o f  th e thre e individua l  differenc e variable s i n orde r 

t o captur e th e effect s o f  al l  thre e variables .  Th e 
multiplicativ e functio n assume s a  network-lik e relationshi p 

betwee n th e variables .  Thi s definitio n als o assume s tha t 

eithe r  variabl e ca n ad d t o performance ,  bu t  tha t  the y ar e 

somewhat  interdependent .  Hence ,  i f  yo u ca n rea d wel l  an d 

hav e knowledge ,  yo u wil l  perfor m ver y wel l  i n th e course ; 

but  i f  yo u ca n onl y rea d well ,  o r  onl y hav e knowledge ,  yo u 

wil l  d o les s well . 

Condition - Skill Level 

-  * -  Participant s -  Hig h 

-  A  -  Matche d Control s -  Hig h 

— J K— Participant s -  Lo w 

— 6 — Matche d Control s -  Lo w 

H 
u 
c/3 
l- < 
3 
O 

U 

0.9- , 
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0.8 -
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o 
U 
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_o 
o 0.65- 1 
p 

0. 6 

" 
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A 

I 
Quizze s Midter m 

Tes t  typ e 

Fina l  Exa m 

Figur e 4 .  Participants '  an d matche d contro l  students '  (wh o 

had no t  participated )  cours e performanc e a s a  functio n o f 

prio r  skill .  Participant s wit h les s prio r  skil l  particularl y 
benefite d fro m th e self-explanatio n trainin g o n cours e test s 

and exams . 

Based on the three individual difference variables, the 

student s wer e classifie d a s high ,  medium ,  an d lo w skill .  Thi s 
classificatio n resulte d i n 2 6 student s pe r  skil l  level ,  wit h a n 
equa l  numbe r  o f  student s fro m eac h skil l  leve l  (i.e. ,  n=13 )  i n 

th e participan t  an d matche d contro l  group .  Ther e wa s littl e 

differenc e betwee n th e high -  an d medium-skille d students ' 
performance ;  thus ,  thi s analysi s focuse s o n onl y th e high -
and low-skil l  students .  Figur e 4  show s th e participants '  an d 

matche d contro l  students '  performanc e o n thre e quizze s (i.e. , 
quizze s afte r  trainin g occurred) ,  th e midterm ,  an d th e final  a s 

a functio n o f  skill .  I t  i s  eviden t  tha t  ther e wer e n o difference s 

durin g th e cours e betwee n high-skil l  participant s an d thei r 
matche d control s (th e resul t  wa s simila r  fo r  medium-skil l 

students) .  However ,  low-skil l  participant s (wh o ha d bee n 

traine d o r  introduce d t o th e self-explanatio n technique ) 

performe d bette r  i n th e cours e (M=0.76 )  tha n di d thei r 

matche d control s (M=0.68) .  Fo r  thes e students ,  ther e wa s a 

1 0 % advantag e o n th e quizze s an d a  9 % advantag e o n th e 

fina l  exam .  Thi s advantag e wa s reliabl e fo r  th e overal l 
cours e performance ,  F(l,24)=4.3 ,  p=.04 ,  an d fo r  qui z 

performance ,  F(l,24)=4.7 ,  p=.04 ,  an d margina l  i n term s o f 
performanc e o n th e fina l  exam ,  F(l,24)=3.0 ,  p=.09 .  I t  wa s 

not  reliabl e fo r  performanc e o n th e midter m exam ,  F<2 . 
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Thes e result s indicat e tha t  bot h self-explanatio n trainin g an d 

a brie f  exposur e t o th e self-explanatio n techniqu e improve d 

cours e performanc e fo r  low-knowledg e participant s i n 

compariso n t o low-knowledg e student s w h o di d no t  lear n 

abou t  th e technique . 

Conclusions 

I s self-explanatio n beneficia l  i n compariso n t o readin g 

aloud ? Experimen t  1  indicate d tha t  i t  wa s beneficial ,  bu t 

primaril y fo r  mor e difficul t  text .  Experimen t  2 ,  however , 

showe d littl e advantag e fo r  self-explanation .  Thi s absenc e o f 

an effec t  wa s probabl y becaus e th e student s i n Experimen t  2 

possesse d mor e domai n knowledg e tha n di d thos e i n 

Experimen t  1 .  Indeed ,  bot h experiment s indicate d tha t  th e 
stronges t  predicto r  o f  comprehensio n durin g trainin g wa s 

prio r  knowledge .  Thes e finding s qualif y previou s finding s 

showin g littl e effec t  o f  knowledg e durin g self-explanatio n 

(e.g. ,  Ch i  e t  al. ,  1994) .  I n contrast ,  her e w e se e a  larg e effec t 

of  prio r  knowledge ,  compare d t o moderat e effect s o f  self -

explanation . 
W as self-explanatio n trainin g effective ? W e answere d thi s 

questio n b y havin g al l  o f  th e participant s self-explai n a  tex t 

afte r  th e trainin g phase .  I n Experimen t  1 ,  trainin g ha d a 

positiv e effec t  o n tex t  comprehensio n bu t  onl y fo r  low -

knowledg e participants ,  an d onl y a t  th e textbas e leve l  o f 

understanding .  However ,  i n Experimen t  2 ,  ther e wa s a 

moderat e effec t  o f  trainin g fo r  lo w an d medium-knowledg e 

participants ,  bu t  thi s tim e onl y fo r  bridgin g questions .  Onc e 

again ,  perhap s thi s finding  i s a  functio n o f  th e relativ e leve l 

of  knowledg e o f  th e participant s betwee n th e tw o 

experiments .  Indeed ,  th e bes t  predicto r  o f  comprehensio n i n 

bot h experiment s wa s prio r  domai n knowledge .  I n an y case , 

bot h experiment s demonstrate d tha t  self-explanatio n trainin g 

helpe d th e low-knowledg e reade r  t o exercis e wha t 
knowledg e the y had ,  suc h a s logi c an d c o m m o n sense ,  t o 

construc t  a  meaningfu l  representatio n o f  th e text .  I n 

comparison ,  th e activ e processin g durin g self-explanatio n 

was no t  successfu l  fo r  th e low-knowledg e reader s wh o wer e 
not  provide d wit h th e training . 

Experimen t  2  furthe r  indicate d tha t  eithe r  trainin g o r 

exposur e t o self-explanatio n improve d cours e performance , 

but  onl y fo r  low-skille d students .  Althoug h ther e wer e n o 

difference s i n cours e performanc e betwee n participant s wh o 

receive d self-explanatio n trainin g an d contro l  participant s 

who onl y self-explaine d on e text ,  i t  wa s foun d tha t  exposur e 
t o th e self-explanatio n techniqu e i n th e contro l  conditio n le d 

thos e participant s t o us e thi s metho d i n thei r  course .  Thus , 

th e 3 9 participant s wer e compare d t o 3 9 student s i n th e 

cours e (matche d t o eac h participan t  i n term s o f  prio r 

knowledg e an d readin g skill) .  Thi s analysi s showed.tha t  fo r 

les s skille d students ,  bu t  no t  skille d students ,  exposur e t o th e 

self-explanatio n readin g techniqu e le d t o superio r  score s 

(an d grades )  i n th e cours e i n compariso n t o thei r 

counterparts . 

W hy doe s self-explanatio n primaril y hel p low-knowledg e 

readers ? Primaril y becaus e th e knowledg e i s readil y 

availabl e t o th e high-knowledg e reade r  -  ther e i s n o nee d t o 

use strategi c processing ,  particularl y whe n a  difficult ,  low -

coherenc e tex t  (a s use d here )  force s th e reade r  t o us e prio r 

knowledg e (se e e.g. ,  McNamar a &  Kintsch ,  1996) .  O n th e 

othe r  hand ,  th e low-knowledg e reade r  canno t  readil y acces s 

knowledg e t o understan d th e difficul t  text .  Self-explanation , 

and self-explanatio n trainin g teache s th e reade r  i n tha t 

situatio n t o us e wha t  knowledg e i s availabl e -  tha t  is ,  logi c 

and c o m m o n sense .  Thus ,  self-explanatio n trainin g wil l  b e 

particulari y helpfu l  fo r  reader s whe n the y encounte r  a  tex t 

fro m a n unfamiliar ,  an d difficul t  domain . 

Acknowledgments 

Thi s projec t  wa s funde d b y a  Caree r  Developmen t  awar d 
fro m th e Jame s S .  McDonnel l  Foundation ,  an d fro m a 
Researc h awar d fro m Ol d Dominio n Universit y Colleg e o f 
Sciences ,  t o Daniell e S .  McNamara .  W e ar e gratefu l  t o a 
number  o f  student s wh o helpe d wit h thi s project ,  includin g 
Brya n Hayes ,  Sharo n Kruzka ,  Susa n Lee ,  An n Rumble ,  an d 
Quin n Schroeder . 

References 

Bielaczyc ,  K. ,  Pirolli ,  P .  L. ,  &  Brown ,  A .  L .  (1995) .  Trainin g i n 

self-explanatio n an d self-regulatio n strategies :  Investigatin g 

th e effect s o f  knowledg e acquisitio n activitie s o n proble m 

solving .  Cognitio n an d Instruction ,  13 ,  221-252 . 

Chi ,  M .  T .  H. ,  d e Leeuw ,  N. ,  Chiu ,  M. ,  &  LaVancher ,  C . 

(1994) .  Elicitin g self-explanation s improve s 

understanding .  Cognitiv e Science ,  18 ,  439-477 . 

Chi ,  M .  T .  H. ,  &  Bassok ,  M .  (1989) .  Learnin g fro m example s vi a 

self-explanations .  I n L .  B .  Resnic k (Ed.) ,  Knowing ,  learning , 

an d instruction :  Essay s i n hono r  o f  Rober t  Glase r  (pp .  251 -

282) .  Hillsdale ,  NJ :  Erlbaum . 

Chiesi ,  H .  I. ,  Spilich ,  G .  J. ,  &  Voss ,  J .  F .  (1979) .  Acquisitio n 

of  domain-relate d informatio n i n relatio n t o hig h an d lo w 

domai n knowledge .  Journa l  o f  Verba l  Learnin g an d 

Verba l  Behavior ,  18 ,  275-290 . 
Daneman,  M. ,  &  Carpenter ,  P .  A .  (1980) .  Individua l 

difference s i n workin g memor y an d reading .  Journa l  o f 

Verba l  Learnin g an d Verba l  Behavior ,  19 ,  450-466 . 

L a Pointe ,  L .  B. ,  &  Engle ,  R .  W .  (1990) .  Simpl e an d 

comple x wor d span s a s measure s o f  workin g memor y 

capacity .  Journa l  o f  Experimenta l  Psychology :  Learning , 

Memory,  an d Cognition ,  16 ,  1118-1133 . 

McNamara,  D .  S. ,  &  Kintsch ,  W .  (1996) .  Learnin g fro m Text : 

Effect s o f  prio r  knowledg e an d tex t  coherence .  Discours e 

Processes ,  22 ,  247-287 . 

McNamara,  D .  S. ,  Kintsch ,  E. ,  Songer ,  N .  B. ,  &  Kintsch ,  W. 

(1996) .  Ar e goo d text s alway s better ? Tex t  coherence , 

backgroun d knowledge ,  an d level s o f  understandin g i n 

learnin g fro m text .  Cognitio n an d Instruction ,  14 ,  1-43 . 

McNamara,  D .  S. ,  &  Scott ,  J .  L .  (1999 ,  August) .  I s i t  memory , 

or  i s  i t  metamemory ? Pape r  presente d a t  th e Nint h Annua l 

Meetin g o f  th e Societ y fo r  Tex t  an d Discourse ,  Vancouver , 

Canada. 

Perfetti ,  C .  A .  (1985) .  Readin g Ability .  N Y :  Oxfor d Univ .  Press . 

392 


	cogsci_1999_387-392



