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Goals ,  Strategies ,  a n d Motivatio n 

Regin a Vollmeye r  (VOLLMEYE@RZ.UNI-POTSDAM.DE) 
Falk o Rheinber g (RHEINBERG@RZ.UNI-POTSDAM.DE) 

Bruc e D .  Burn s (BURNS@RZ.UNI-POTSDAM.DE) 
Universita t  Potsdam ,  Institu t  ftir  Psychologic ;  Postfac h 60155 3 

1441 5 Potsdam ,  German y 

Abstrac t 

Goal-specificit > ha s bee n foun d t o affec t  performance :  I n 
difficul t  tasks ,  specifi c  goal s ma y b e detrimenta l  fo r  learning . 
Lock e an d Latha m (1990 )  claime d tha t  goal-specificit y ha s a n 
impac t  o n performanc e vi a motivation .  Vollmeye r  an d 
Rheinberg' s (1998 )  cognitive-motivationa l  proces s mode l 
propose d tha t  cognitiv e an d motivationa l  processe s interact . 
Therefore ,  w e investigate d i f  goal-specificit y ma y chang e th e 
natur e o f  thi s interaction ,  b y tryin g t o fit  differen t  structura l 
equation s model s fo r  group s give n a  specifi c  goa l  (SG )  o r  a 
nonspecifi c  goa l  (NSG) .  Befor e beginnin g a  comple x 
dynami c task ,  th e S G grou p wa s give n a  specifi c  goa l  t o 
reach ,  bu t  th e N S G grou p onl y receive d a  goa l  whe n the y ha d 
t o transfe r  thei r  knowledge .  W e foun d tha t  th e S G grou p 
learn t  les s an d ha d lowe r  motivatio n durin g learnin g 
Contrar y t o earlie r  claims ,  ther e wa s n o direc t  effec t  o f  goal -
specificit y o n initia l  motivation ,  bu t  i t  di d alte r  th e interactio n 
betwee n strategie s an d motivatio n durin g learning .  Th e 
empirica l  mode l  fo r  th e S G grou p showe d a  stron g effec t  o f 
initia l  motivatio n o n th e learnin g proces s an d goal-directe d 
strategie s wer e effective .  Fo r  th e N S G grou p motivatio n 
durin g th e tas k an d systemati c strategie s wer e important . 

Goals, Motivation, and Performance 

W h en settin g goal s fo r  peiformance ,  ther e ha s lon g bee n a 
debat e i n th e industria l  psycholog y literatur e ove r  whethe r  a 

nonspecifi c  goa l  (e .  g. ,  " D o you r  best") ,  o r  a  specifi c  goa l 
(e .  g. ,  "Ge t  withi n te n point s o f  th e target" )  lead s t o bette r 

performance .  Fo r  example ,  Tubb s (1986 )  i n a  meta-analysi s 

foun d tha t  specifi c  goal s lea d t o bette r  performanc e { d = 
.82) .  However ,  thi s relationshi p m a y b e moderate d b y tas k 
difficulty :  Fo r  eas y task s specifi c  goal s lea d t o bette r 
performance ;  bu t  fo r  difficu k task s thi s effec t  m a y b e 
reverse d (se e Kanfe r  &  Ackerman ,  1989 ;  th e meta-analysi s 
by W o o d ,  Mento ,  &  Locke ,  1987) .  Vollmeyer ,  B u m s ,  an d 
Holyoa k (1996 )  als o showe d tha t  specifi c  goal s ca n hinde r 
learnin g o f  a  difficul t  task . 

T o disentangl e th e comple x relationshi p betwee n goal s 
and performance ,  tw o differen t  type s o f  mediator s hav e bee n 
proposed :  1 )  motivation ,  an d 2 )  strategies . 

Lock e an d Latha m (1990 )  propose d tha t  goal s directl y 
affec t  motivationa l  mechanism s (suc h as ,  intensit y o f  effort , 
directio n o f  attention ,  persistence) ,  bu t  tha t  the y onl y 
indirectl y affec t  strategies .  Kanfe r  an d Ackerman' s approac h 
(1989 )  als o emphasize d motjyatio n a s a  mediator ,  however . 

the y define d motivatio n mor e narrowl y a s a  "subject' s tota l 

capacit y actuall y devote d t o th e task. "  (p .  664 ) 
Vollmeye r  e t  al .  (1996 )  foun d tha t  goa l  specificit y ma y 

affec t  th e strategie s tha t  learner s used .  Participant s give n a 

nonspecifi c goa l  wer e mor e likel y t o us e systemati c 
strategie s appropriat e fo r  learnin g abou t  th e underlyin g 

structur e o f  th e task ,  tha n wer e participant s give n a  specifi c 

goal ,  w h o wer e mor e likel y t o focu s o n th e goa l  rathe r  tha n 
structure .  DeSho n an d Alexande r  (1996 )  als o foun d 
evidenc e o f  goa l  effect s o n strategies . 

A thir d possibility ,  i s  tha t  motivatio n an d cognitiv e 
strategie s m a y interact .  Thi s i s  th e perspectiv e o f  th e 

cognitive-motivationa l  proces s mode l  o f  Vollmeye r  an d 
Rheinber g (1998) .  Thi s mode l  propose s tha t  initia l 
motivatio n affect s th e motivationa l  stat e durin g learning , 

whic h i n tur n influence s strateg y us e an d th e acquisitio n o f 
knowledge .  Thi s mode l  ha s bee n supporte d b y experiment s 

i n whic h participant s ha d a  nonspecifi c  goal .  However ,  th e 
structur e o f  thi s mode l  m a y chang e fo r  participant s give n a 
specifi c  goal ,  an d thi s m a y explai n th e comple x relationshi p 
betwee n goal s an d performance .  S o i n th e curren t  stud y w e 
examine d th e mode l  fit  fo r  participant s give n a  specifi c goa l 
and fo r  thos e give n a  nonspecifi c  goal . 

I n addition ,  w e teste d th e direc t  impac t  tha t  goal s ma y 
hav e o n participants '  initia l  motivation ,  a s motivatio n alon e 
migh t  explai n th e goa l  effect s o n performance .  W h e n a 
learne r  approache s a  learnin g task ,  th e literatur e suggest s 
tha t  severa l  motivationa l  factor s ca n aris e an d b e measured . 
(1 )  Learner s ca n var y i n thei r  certaint y tha t  the y wil l  succee d 
i n understandin g th e task .  Thi s facto r  w e wil l  cal l  master y 
confidenc e (simila r  concept s hav e bee n proposed ,  e.g. , 
subjectiv e probabilit y o f  succes s [Atkinson ,  1957] ;  self -
efficac y [Bandura ,  1977]) .  (2 )  Learner s ca n diffe r  i n thei r 
anxiet y abou t  failin g i n th e task .  Thi s facto r  w e wil l  cal l 
incompetenc e fea r  ( a simila r  concep t  i s Atkinson' s fea r  o f 

failure ,  however ,  fo r  hi m thi s concep t  i s  measure d a s a  trait) . 
(3 )  Learner s ca n perceiv e thi s tas k a s a  challeng e (e .  g. , 
Czikszentmihalyi ,  1975) .  (4 )  Th e tas k ma y o r  m a y no t  evok e 
th e learner' s interes t  (se e Schiefele ,  1991) .  Al l  thes e 
motivationa l  factor s ar e par t  o f  th e initia l  motivation . 

Alternatively ,  goal s coul d indirectl y impac t  motivatio n 
durin g th e task ,  becaus e the y presen t  participant s wit h 
evidenc e o f  succes s an d failure ,  leadin g t o lowe r  motivation , 
i f  th e tas k i s difficu k an d complex .  Thi s i n tur n coul d affec t 
thei r  strategies .  So ,  i n contras t  t o Lock e an d Latha m (1990) , 
we measure d motivatio n durin g th e task . 
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B i o l o g y - L a b :  A  C o m p l e x S y s t e m 

Vollmeye r  e t  al .  (1996 )  studie d goal-specificit y usin g a 
computer-drive n syste m calle d biology-lab ,  whic h wa s 
constructe d wit h th e shel l  D Y N A M I S (Funke ,  1991) .  W c 

agai n use d thi s system ,  bu t  change d th e variable s names .  I n 
our  cove r  story ,  participant s wer e tol d tha t  the y wer e i n a 

chemica l  la b i n whic h the y ha d t o stud y th e effect s o f 
chemica l  element s (iron ,  carbon ,  aluminum )  o n th e result s o f 

chemica l  processe s (oxygenation ,  chlorin e concentration , 
and temperature) .  Figur e 1  show s th e system' s hidde n 

structure ,  whic h i s comple x i n tha t  i t  involve s multipl e inpu t 
variable s tha t  ar e manipulate d t o contro l  multipl e outpu t 
variables .  A  deca y facto r  (marke d a s a  circl e connecte d t o 

temperature )  add s a  dynami c aspect ,  an d wa s implemente d 
by subtractin g a  percentag e o f  th e output' s previou s valu e o n 
eac h trial ,  therefore ,  th e variabl e change s eve n i f  ther e i s n o 
input .  Participant s trie d t o lear n h o w t o contro l  thi s system , 

the n the y applie d thei r  knowledg e t o tryin g t o reac h a  goa l 
(i.e. ,  brin g i t  t o specifi c  values) . 

iro n 

carbo n 

aluminu m 

oxygenatio n 

CI  concoitrat . 

temperatur e 

Q 

Figur e 1 :  Biology-la b syste m (sam e structur e bu t  differen t 
variabl e name s tha n i n Vollmeyer ,  RoUett ,  &  Rheinberg , 

1997) . 

Experiment 

Method 

Participants .  O n e hundre d an d sixt y student s (8 0 male ,  8 0 
female )  a t  th e Universit y o f  California ,  Lo s Angele s 
participate d i n th e experimen t  fo r  cours e credit . 

Design. There were two levels of goal specificity. The 
specifi c  goa l  grou p (SG )  consiste d o f  8 0 participant s w h o 
receive d a  goa l  a t  th e beginnin g o f  th e learnin g phase .  Th e 
nonspecifi c  goa l  grou p {NSG )  consiste d o f  8 0 participant s 
who wer e no t  give n th e goa l  unti l  th e transfe r  round .  I n th e 
transfe r  roun d th e goa l  state s wer e ne w t o bot h groups . 

Procedure. To learn about the biology-lab system, required 
participant s o n eac h tria l  t o se t  th e level s o f  th e thre e inpu t 
variable s an d t o observ e th e resultin g value s o f  th e outpu t 
variable s (number s fo r  eac h o f  thre e chemica l  processes) .  A 

serie s o f  si x trial s wa s define d a s a  round .  Al l  participant s 

receive d thre e initia l  learnin g round s (th e specifi c  goa l 

grou p wit h a  goal ,  th e nonspecifi c  goa l  grou p wit h n o goal ) 

followe d b y a  fourt h roun d (th e transfe r  round )  i n whic h 

the y wer e aske d t o reac h a  specifi c  goa l  state . 

Th e procedur e varie d slightl y fro m previou s studie s 
(Vollmeye r  e t  al. ,  1996) .  Although ,  th e specifi c  goa l 
participant s wer e tol d tha t  the y shoul d explor e th e system , 
the y wer e als o tol d tha t  the y onl y ha d thre e round s an d 

shoul d tr y t o reac h th e goa l  a s soo n a s possible .  Thus ,  w e 

maximize d S G participants '  focu s o n th e goal .  Vollmeye r  e t 
al .  ha d foun d tha t  thi s chang e o f  focu s appeare d t o b e a 
majo r  effec t  o f  givin g a  specifi c  goal .  Nonspecifi c  goa l 
participant s wer e give n n o goa l  unti l  th e fourt h round ,  a s i n 
Vollmeye r  e t  al .  Fo r  bot h groups ,  th e fourt h roun d goa l  wa s 

th e same ,  bu t  i t  wa s differen t  t o tha t  give n t o S G participant s 
at  th e star t  o f  th e learnin g rounds . 

Befor e startin g th e learnin g round s al l  participant s 

receive d genera l  instruction s abou t  th e task .  I n addition ,  w e 
explaine d tha t  th e bes t  strateg y fo r  explorin g th e syste m wa s 
t o var y on e inpu t  variabl e a t  a  tim e (Vollmeye r  e t  al. ,  1996 , 
showe d tha t  thi s wa s a  goo d strategy) .  Afte r  havin g rea d th e 
instructions ,  th e participant s answere d th e Q C M 
(Questionnair e o f  Curren t  A/otivation ,  b y Vollmeye r  & 

Rheinberg ,  1998 )  whic h measure d thei r  initia l  motivatio n o n 
th e fou r  factor s master y confidence ,  incompetenc e fear , 
interest ,  an d challeng e (se e Tabl e 1) . 

Table I: Example items for the motivational factors (with 
facto r  loadings) ,  an d al l  item s fo r  th e motivationa l  state . 

Master y confidenc e 
I  thin k everyon e coul d d o thi s task . 
I  can' t  wai t  t o start . 
I  thin k I  a m u p t o th e difficult y o f  th e task . 

Challeng e 
Thi s tas k i s a  rea l  challeng e fo r  m e . 
I f  I  ca n d o thi s task ,  I  wil l  fee l  prou d o f  mysel f 
I' m excite d abou t  h o w wel l  I  wil l  perfor m i n thi s 
task . 

Incompetenc e fea r 
I' m a  littl e bi t  worried . 
I  fee l  paralyze d b y th e demand s o f  th e task . 
I' m afrai d I  wil l  m a k e a  foo l  ou t  o f  mysel f 

Interes t 
Afte r  havin g rea d th e instruction ,  th e tas k seem s 
t o b e ver y interesting . 
I  lik e riddle s an d puzzles . 
I  woul d wor k o n thi s tas k eve n i n m y fi-ee  time . 

Motivationa l  Stat e (al l  items ) 
Th e tas k i s fiin. 
I' m sur e I  wil l  find  th e correc t  solution . 
It' s  clea r  t o m e h o w t o continue . 

facto r 
loadin g 

.7 3 

.6 7 

.6 5 

.7 6 

.7 5 

.7 0 

.7 2 

.7 2 

.7 1 

.7 5 

.7 5 

.7 5 

Cronbac h 
a =  .8 0 
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Afte r  eac h o f  th e thre e learnin g rounds ,  participant s 

complete d a  structur e diagram ,  i n whic h the y indicate d h o w 

the y believe d th e inpu t  variable s affecte d th e outpu t 

variables .  Th e participant s wer e provide d wit h a  diagra m 

showin g th e input s an d output s a s i n Figur e 1 ,  bu t  wit h al l 
link s an d weight s omitted ,  whic h n o w ha d t o b e filled  in . 

Afte r  this ,  the y answere d thre e item s tha t  measure d thei r 

motivationa l  stat e (se e Tabl e 1) .  Afte r  th e transfe r  round , 

participant s di d no t  fill  i n a  structur e diagram ,  the y wer e t o 
focu s o n reachin g th e goal . 

As Lock e an d Latha m (1990 )  assume d tha t  goal -

specificit y affect s motivation ,  w e analyze d th e initia l 

motivatio n a s indicate d b y ou r  fou r  factors .  Afte r  havin g 

rea d th e instructions ,  includin g ou r  goal-specificit y 

manipulation ,  ther e wa s n o differenc e betwee n th e 

experimenta l  group s regardin g th e fou r  QCM-factor s (al l  p' s 
> .20) .  Th e overal l  mean s (o n a  seven-poin t  scale )  fo r  th e 

fou r  factor s were :  fo r  challenge ,  M =  4.52 ,  S D =  1.01 ;  fo r 

interest ,  iV /  =  4.02 ,  S D =  1.04 ;  fo r  fear .  A / = 3.32 ,  S D =  0.91 ; 

and fo r  confidence ,  M =  4.43 ,  S D =  1.00 . 

Mediatin g variables .  T w o mediatin g variable s wer e 
measure d tha t  m a y interven e betwee n motivationa l  factor s 

and th e learnin g outcomes .  (1 )  Motivationa l  state .  A t  th e 
end o f  ever y learnin g roun d participant s answere d thre e 

question s (se e Tabl e 1 )  o n a  seven-poin t  scale ,  whic h wer e 

average d together .  (2 )  Strateg y systematicity .  Fo r  eac h 
learnin g round ,  th e si x trial s wer e code d fo r  eithe r 

systematicity ,  o r  whethe r  participant s trie d reachin g th e goa l 

states .  W e ha d fou r  categories :  lo w systematicity ,  al l  inpu t 
variable s wer e varied ;  mediu m systematicity ,  a  systematicit y 

was recognizabl e (e .  g. ,  tw o variable s ar e varied ;  fo r  on e 
variabl e ther e i s a  positiv e number ,  fo r  tw o a  negative) ;  hig h 
systematicity ,  onl y on e o r  n o inpu t  variabl e wa s varie d (i .  e. , 

th e strateg y explaine d t o participant s a t  th e beginning) ;  goal -
directe d strategy ,  participant s eithe r  reache d a  goal ,  o r  o n 
thre e consecutiv e trial s the y cam e close r  t o a  goa l  state .  Th e 
las t  categor y wa s difficul t  t o code ,  bu t  th e inter-rate r 

reliabilit y  ( k = .84 ,  Cohen ,  1960 )  wa s acceptable . 

Dependent variables. We measured two indicators for 
learning .  (1 )  Structur e score .  Fo r  eac h o f  th e thre e structur e 
diagram s (on e fo r  eac h learnin g round )  w e compute d a 
structur e score :  th e su m o f  th e numbe r  o f  correc t 
specification s o f  links ,  directions ,  an d weights ,  adjuste d wit h 
a correctio n fo r  guessing .  (2 )  Transfe r  score .  I n orde r  t o 
calculat e h o w wel l  participant s wer e abl e t o approac h th e 
targe t  goal ,  accurac y i n reachin g th e goa l  stat e durin g Roun d 
4 (th e transfe r  round )  wa s computed .  Thi s wa s th e su m o f 
th e absolut e difference s betwee n th e targe t  valu e an d th e 
obtaine d valu e fo r  eac h o f  th e thre e outpu t  variable s (a s thi s 
measur e produce d a  skewe d distribution ,  th e varianc e wa s 
correcte d b y applyin g a  natura l  lo g transformation) , 
compute d fo r  eac h o f  th e si x trial s tha t  comprise d Roun d 4 . 
The mea n o f  thes e si x sum s wa s the n subtracte d fro m a n 
arbin-ar y constant ,  s o tha t  hig h transfe r  score s indicate d 

goo d performance ,  jus t  a s fo r  structur e scores .  Therefore ,  w e 
coul d consistentl y predic t  correlation s i n th e sam e directio n 
fo r  bot h scores . 

Results 

Preliminar y analyses .  Fo r  th e fou r  motivationa l  factor s o f 

th e Q C M w e calculate d th e mean s fo r  th e item s o n eac h 

factor .  Therefore ,  w e coul d interpre t  th e absolut e leve l  o f 
thes e means ,  unlik e th e facto r  score s calculate d i n 
Vollmeye r  e t  al .  (1997) .  However ,  thi s resulte d i n highe r 

correlation s betwee n factor s tha n previousl y reported ,  a s 
Tabl e 2  shows . 

Tabl e 2 :  Correlation s o f  th e motivationa l  factor s an d th e 
dependen t  variables .  Th e first  coefficien t  belong s t o th e 

NSG-grou p (r t  =  80) ,  th e secon d t o th e SG-grou p ( n =  80) . 

incompetenc e 
fea r 

challeng e 

interes t 

motivat .  stat e 

(Roun d 3 ) 

structur e scor e 
(Roun d 3 ) 

transfe r  scor e 

master y 

confidenc e 

-.31** / 

-.26 * 

.51** / 
.26 * 

.71** / 

.67* * 

.37** / 
.56* * 

.24* / 
.1 4 

.19 / 
.2 2 

incompet . 

fea r 

.07 / 
.35* * 

-.30** / 
.26 * 

-.23* / 
-.41* * 

-.23* / 

-.0 9 

-.25* / 
-.43* * 

challeng e 

.58** / 
.39* * 

.39** / 

-.1 1 

.24* / 
-.1 7 

.25* / 
-.23 * 

interes t 

.49** / 

.47* * 

.37* / 

.1 5 

.29** / 
.1 3 

*/7<.0 5 * *p< .00 1 

Goal-specificity effects on strategies. As reported in 

Vollmeye r  e t  al .  (1996) ,  th e strategie s fo r  th e S G grou p 
differe d from  th e N S G group ,  i n tha t  the y trie d i n th e 
learnin g phas e t o reac h th e goa l  state s (i.e. ,  us e a  goal -
directe d strategy) .  I n thi s experiment ,  S G participant s wer e 
tol d t o reac h goa l  state s a s soo n a s possible .  A s show n i n 
Figur e 3 ,  the y change d t o a  goal-directe d strategy .  Figur e 2 
shows tha t  th e N S G grou p mainl y use d th e instructe d hig h 
systematicit y strateg y ( 6 7 % o f  al l  learnin g trials) . 

nonspecifi c goa l 

>> 

in 
• s 

a> 
a. 

100%- , 

8 0 % • 

6 0 % • 

4 0 % -

2 0 % -

Round 1 Round 2 Round 3 

systematicity : 
•  lo w •  mediu m •  hig h 

strategy : 
D goal-directe d 

Figur e 2 :  Percentag e o f  N S G participant s usin g eac h o f  th e 
fou r  type s o f  strategie s i n eac h round . 
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>> 
O) 
1 M 
"5 

2 

°-

100 % 1 

8 0 % • 

6 0 % • 

4 0 % • 

20%-

0%-

specifi c  goa l 

Round I  Roun d 2 Round 3 

systematicity : 
•  lo w •nnedJunr i •  hig h 

strategy : 
D goal-directe d 

Figur e 3 :  Percentag e o f  S G participant s usin g eac h o f  th e 
fou r  type s o f  strategie s i n eac h round . 

Goal-specificity effects on learning. Our research question 
was,  whethe r  goal-specificit y affect s performanc e vi a 
motivation .  Initia l  motivatio n wa s no t  affecte d b y th e 
manipulation ,  bu t  th e fou r  motivationa l  factor s ha d effect s 
on learnin g (motivationa l  state ,  structur e score ,  transfe r 
score )  a s show n i n Tabl e 2 .  Althoug h correlation s 
demonstrate d relationship s betwee n variables ,  a  mor e 
comple x statistica l  analysi s wa s require d t o examin e th e 
interdependencie s i n th e data .  S o initia l  motivatio n (a s a 
predictor) ,  th e mediato r  an d dependen t  variables '  score s 
from  th e thre e measuremen t  point s i n th e learnin g phase ,  an d 
final  performance ,  wer e analyze d togethe r  usin g structura l 
equation s modelin g (usin g E Q S ,  se e Bentler ,  1995) .  Linea r 
structura l  equation s modelin g i s a  methodolog y fo r 
specifying ,  estimating ,  an d testin g hypothesize d 

interrelationship s a m o n g a  se t  o f  variables .  Ther e ar e tw o 

criteri a fo r  whethe r  th e hypothesize d mode l  fits  th e 

empirica l  data :  (1 )  th e goodnes s o f  fit  (e.g. ,  Comparativ e fi t 

/ndex) ,  whic h ha s th e m a x i m u m valu e 1.0 ,  (2 )  an d ̂ ,  whic h 

shoul d no t  b e significant . 
We expecte d tha t  goal-specificit y woul d lea d t o 

fundamentall y differen t  relationship s i n th e dat a becaus e i t 

influence s th e whol e learnin g process .  Therefore ,  w e 
analyze d tw o empirica l  models ,  on e fo r  participant s wit h a 
specifi c  goal ,  on e fo r  participant s wit h a  non-specifi c  goal . 

Th e mode l  fo r  th e non-specifi c  grou p wa s theoreticall y 
derive d from  ou r  cognitive-motivationa l  proces s mode l 
(Vollmeye r  &  Rheinberg ,  1998) ,  whic h wa s empiricall y 

supporte d b y Vollmeye r  e t  al .  (1997) . 
Th e mode l  fo r  th e N S G grou p i s  presente d i n Figur e 4 . 

Th e empirica l  dat a fit  t o ou r  theoretica l  expectations ,  C F I  = 

.98 ,  ^^(61 )  =  71.28 ,  p  =  .17 .  A s before ,  w e foun d a 
cognitiv e path :  Participant s usin g th e instructe d goo d 
strateg y learn t  mor e abou t  th e system' s structur e (link s from 
strategie s t o structur e scores) ,  whic h le d t o mor e knowledge , 
tha t  coul d b e applie d t o reachin g th e goa l  stat e mor e 

accuratel y i n th e transfe r  roun d (structur e scor e - > transfe r 
score) .  Thi s cognitiv e pat h wa s affecte d b y motivation .  Th e 
initia l  motivation ,  incompetenc e fear ,  interes t  an d master y 
confidence ,  combine d a s th e laten t  variabl e motivation , 
affecte d h o w th e participant s fel t  durin g learnin g 
{motivationa l  state) .  Participant s w h o initiall y ha d les s fear , 
but  mor e confidenc e an d interest ,  enjoye d learnin g more . 
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Participant s i n a  mor e positiv e motivationa l  stat e gaine d 

mor e knowledge ,  perhap s becaus e the y pu t  mor e effor t  int o 

calculatin g th e system' s weights .  Th e positiv e motivationa l 

stat e als o helpe d participant s reac h th e goa l  stat e mor e 

accuratel y i n th e transfe r  roun d (motivationa l  stat e - > goa l 

achievement) .  Thi s pat h analysi s replicate d th e VoUmeye r 
and Rheinber g (1998 )  mode l  o f  h o w initia l  motivatio n 

affect s learnin g (knowledg e an d application )  vi a mediatin g 

variable s (motivationa l  stat e an d strateg y systematicity) . 

Th e mode l  fo r  S G participants ,  wa s mor e explorativ e a s 
ther e wer e n o exac t  theorie s explainin g h o w goal-specificit y 

has a n impac t  o n performanc e vi a motivation .  First ,  w e trie d 
t o fit  th e sam e mode l  a s show n i n Figur e 4  fo r  N S G 

participants .  T o d o thi s we ,  combine d th e categor y lo w 
systematicit y wit h th e goal-directe d strategy ,  a s i n 

VoUmeyer ,  e t  al .  (1996) .  Bot h strategie s wer e inappropriat e 
fo r  discoverin g th e underlyin g structur e o f  th e system .  A s 

expected ,  th e mode l  fit  droppe d t o a  C F I  =.90 ,  ̂ ^(61 )  = 
94.99 ,  p  =  .004 .  S o w e teste d alternativ e model s base d o n 

th e theoretica l  principl e discusse d earlier . 
Goal-directe d strategie s see m qualitativel y differen t  t o 

systemati c strategie s appropriat e fo r  discoverin g th e 

structure .  S o w e examine d a  n e w mode l  fo r  th e S G grou p 
usin g a  strateg y measur e whic h wa s th e frequency  o f  h o w 

ofle n th e goal-directe d strateg y wa s use d durin g th e whol e 

learnin g phase ,  a  measur e whic h wa s no t  possibl e fo r  th e 
N SG group .  Therefore ,  i n th e mode l  show n i n Figur e 5 , 

ther e i s n o indicato r  fo r  strateg y systematicit y bu t  instea d fo r 
th e frequency  o f  goal-directe d strategies . 

The mode l  i n Figur e 5  ha d a  C F I  =  1.00 ,  A*(30 )  =  24.38 , 
p =  .76 .  Fo r  th e S G grou p th e initia l  motivatio n ( a laten t 

variabl e derive d from  interest ,  incompetenc e fear ,  master y 

confidence )  influence d learnin g no t  onl y i n Roun d 1  o f  th e 

learnin g phas e (motivatio n - > motivationa l  state )  bu t  als o i n 

Round 3  (motivatio n - > motivationa l  stat e an d structur e 

score )  an d i n th e transfe r  phas e (motivatio n - > transfe r 

score) .  Thi s sfron g influenc e o f  initia l  motivatio n appear s t o 

be du e t o participant s w h o ha d a  goo d knowledg e i n Roun d 
1 changin g thei r  instructe d strateg y t o a  goal-directe d 

strateg y (lin k from  structur e scor e t o goal-directe d strategy) . 

As previou s studie s (VoUmeye r  e t  al. ,  1996 )  hav e suggested , 
S G participant s experience d failur e becaus e the y starte d 

reachin g th e goa l  state s withou t  havin g enoug h knowledge . 

We teste d thi s hypothesi s b y calculatin g fo r  Roun d 3  th e 

differenc e betwee n th e S G an d N S G grou p o n motivationa l 
stat e an d structur e score .  A s expected ,  th e S G grou p ha d les s 
knowledg e (A /  =  1.08 ,  S D =  .92 )  tha n th e N S G grou p ( M = 
1.45 ,  S D =  1.0) ,  /(158 )  =  2.43,/ )  =  .016 ,  whic h coul d b e wh y 

thei r  motivationa l  stat e i s als o lower ,  /(159 )  =  2.33 ,  p  =  .02 1 

(Ms G =  3.32 ,  S D =  0.91 ;  His g =  3.70 ,  S D =  1.60) . 
Therefore ,  althoug h initia l  motivatio n wa s no t  affecte d b y 
goal s specificity ,  fo r  S G participant s i t  ha d a  majo r  effec t  o n 

performance ,  a s onl y thos e participant s wit h hig h initia l 
motivatio n wer e stil l  confiden t  a t  th e en d o f  th e learnin g 

phas e (motivatio n - > motivationa l  state) ,  gaine d mor e 

knowledg e (motivatio n - > structur e score) ,  an d wer e mor e 

accurat e i n reachin g a  secon d goa l  stat e (motivatio n - > 

transfe r  score) .  A s expected ,  S G participant s wer e no t  abl e 
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t o transfe r  wha t  the y learn t  abou t  th e system' s structur e 

t o a  ne w goa l  stat e (missin g lin k from  structur e scor e i n 
Round 3  t o transfe r  score) .  Instea d th e structur e scor e i n 

Round 1  wa s a  bette r  predicto r  (structur e scor e - > 

transfe r  score )  becaus e thi s knowledg e leve l  affecte d 
thei r  subsequen t  strategies .  Fo r  reachin g th e transfe r 
goal  mor e accuratel y a  hig h utilizatio n o f  th e goal -

directe d strateg y durin g learnin g wa s mor e helpfu l  tha n 
acquirin g knowledg e (structur e score) . 

Discussion 

The ai m o f  ou r  stud y wa s t o investigat e ho w th e wa y 
peopl e lear n abou t  a  comple x syste m i s  influence d b y 
th e typ e o f  goa l  the y ar e given :  specifi c o r  nonspecific . 
I n contras t  t o Lock e an d Latha m (1990) ,  wh o assume d 
tha t  specifi c  goal s motivat e peopl e mor e tha n 
nonspecific ,  w e di d no t  find  suc h a  differenc e i n initia l 
motivation .  Instea d a  specifi c  goa l  affecte d th e strateg y 

whic h peopl e use d (althoug h w e di d tel l  specifi c  goa l 
participant s t o conside r  th e goal ,  unlik e Vollmeye r  e t 

al. ,  1996) .  Motivatio n als o ha d a n impac t  o n strategies , 
but  mor e critically ,  goal s affecte d th e natur e o f  th e 
interactio n betwee n motivatio n an d strategies .  Th e sam e 
model  di d no t  fit  t o dat a from  bot h experimenta l  groups . 

Structura l  equation s modeling  showe d tha t  initia l 
motivatio n wa s a  mor e importan t  aspec t  fo r  S G tha n fo r 
N SG participants .  Initia l  motivatio n appeare d t o 
influenc e S G participants '  abilit y t o maintai n th e 
motivatio n necessar y t o persis t  wit h a  goal-directe d 
strategy ,  a  strateg y tha t  wa s associate d wit h successfii l 
performance .  Perhap s initia l  motivatio n i s  importan t 
becaus e the y experience d failure ,  a s indicate d b y th e 

lowe r  structur e score s fo r  S G participants .  Fo r  N S G 
participants ,  curren t  motivatio n influence d knowledg e 
acquisition .  However ,  initia l  motivatio n wa s no t  a n 
independen t  contributo r  t o motivatio n a t  th e en d o f  th e 
task ,  perhap s becaus e failur e wa s no t  s o clearl y 
experience d b y N S G participants .  Vollmeye r  e t  al . 
(1997 )  fit  a  ver y simila r  mode l  fo r  N S G participants , 
excep t  tha t  ther e wa s als o a  lin k from  curren t  motivatio n 
t o strateg y systematicit y i n tha t  model ,  a  lin k tha t  wa s 
not  statisticall y significan t  fo r  thi s data . 

The result s suppor t  Vollmeye r  an d Rheinberg' s 
(1998 )  cognitive-motivationa l  proces s mode l  an d 
illustrat e th e importanc e o f  measurin g mediatin g 
variable s betwee n goal-specificit y an d performance . 
Further ,  the y sho w th e importanc e o f  treatin g learnin g a s 
a process ,  whic h make s i t  critica l  t o measur e thes e 
mediator s durin g th e task .  Othe r  theorie s (Lock e & 
Latham ,  1990 ;  Kanfe r  &  Ackerman ,  1989 )  als o assum e 
tha t  motivatio n i s a  mediator ,  bu t  the y hav e no t 
measure d i t  durin g learning .  B y providin g a  mode l  o f 
ho w goal s chang e th e proces s b y whic h othe r  variable s 
(i.e. ,  motivatio n an d strategies )  affec t  performance , 
thes e result s provid e a  wa y t o star t  t o disentangl e th e 
inconsistencie s foun d i n th e studie s o f  ho w goa l 
specificit y affect s performanc e i n learnin g tasks . 
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