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Abstract

SELF-EVALUATION: A LEARNED SELF-REGULATORY PROCESS

by

J e f f r e y  Ringle 

Advisor: P ro fe sso r  Barry Zimmerman

A major aim of educa tion  i s  the  development o f 

i n t e l l e c t u a l l y  competent and s o c ia l ly  re sp o n s ib le  s e l f ­

m otivated in d iv id u a ls .  In d iv id u a ls  such as th ese  have 

been c a l le d  s e l f - r e g u la te d  le a r n e r s .  A s e l f - r e g u la te d  

le a rn e r  i s  one who i s  capable of s e t t i n g  h i s  o r  h e r  own 

g o a ls ,  p lann ing  and ca rry in g  ou t procedures fo r  a t t a in in g  

these  goals and e v a lu a t in g  whether o r  no t  the  goa ls  have 

been reached. While high a b i l i t y  s tu d en ts  seem a b le  to  

le a rn  and u t i l i z e  th ese  s t r a t e g i e s ,  low a b i l i t y  s tu d en ts  

lack  these  s k i l l s .  Previous re sea rch  ( e .g . ,  Bandura and 

Schunk, 1981) has shown t h a t  s p e c i f i c  in s t r u c t i o n  in  

s e t t i n g  goals  and planning procedures fo r  a t t a in in g  goals 

can enhance s tu d e n t  achievement and m otiva tion .

To d a te ,  no resea rch  has been conducted to  study the  

s e l f - r e g u la to r y  process o f  e v a lu a tin g  whether o r  no t one 

has a t ta in e d  the  goa l.  Teaching c h i ld re n  a s p e c i f i c  

technique fo r  s e l f -e v a lu a t in g  t h e i r  own performance was 

compared to  two o th e r  types o f  e v a lu a t io n :  cued s e l f -
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ev a lu a t io n  and e x te rn a l  e v a lu a t io n .  With the  former, 

the  s tu d en t  was asked (without a d d i t io n a l  in s t ru c t io n )  

to  recheck h is  o r  her own work in  o rder  to  determine 

which problems a re  c o r r e c t  o r  n o t .  With th e  l a t t e r  

method, i t  was th e  experim enter who eva lua ted  the  r e ­

s u l t s  o f  the  s tu d e n t 's  work.

In  t h i s  study , c h i ld re n  who ex h ib i ted  d e f i c i t s  

and d i s i n t e r e s t  in  s u b t ra c t io n  ta sk s  pursued a program 

o f  i n s t r u c t io n  under cond it ion s  invo lv ing  e i t h e r  s e l f -  

e v a lu a t io n ,  cued s e l f - e v a lu a t io n ,  e x te rn a l  ev a lu a t io n  

o r  w ithou t any re fe ren ce  to  e v a lu a t io n .  The hypotheses 

were given support:  t h a t  th e  teach ing  of a s p e c i f i c

s e l f - e v a lu a t io n  s t r a te g y  would serve as an e f f e c t iv e  

mechanism fo r  enhancing c h i ld r e n 's  competencies, s e l f -  

e f f ic a c y  b e l i e f s ,  and i n t e r e s t  in  dea lin g  w ith  su b tra c ­

t io n  ta s k s .

The ed uca tion a l  im p lica tio n  of th e  argument 

p resen ted  here  was t h a t  the  teach ing  o f  s e l f - e v a lu a t io n  

s t r a t e g ie s  can p lay  an im portant ro le  in  the  development 

o f s e l f - r e g u la t io n .  Schools can and should f a c i l i t a t e  

t h i s  type o f  le a rn in g .  I f  s tu d en ts  become more competent 

in  these  p rocesses ,  they may assume g re a te r  d i r e c t io n  in  

s e t t in g  and ev a lu a ting  t h e i r  own accomplishments and 

proceed toward longer-range  g o a ls .
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C hapter  1 
Review o f  L i t e r a t u r e

A g e n e ra l  o b j e c t iv e  o f  e d u ca tio n  i s  the  development 

o f  i n t e l l e c t u a l l y  competent and s o c i a l l y  r e s p o n s ib le  s e l f ­

m o tiva ted  i n d i v i d u a l s ,  who can c a r ry  o u t  and so lv e  a v a r i e ty  

o f  complex t a s k s  and problems as  s i t u a t i o n s  demand. S tu den ts  

who f i t  t h i s  d e s c r ip t io n  have been c a l l e d  by Corno and 

Mandinach (1983) s e l f - r e g u l a t e d  l e a r n e r s .  More s p e c i f i c a l l y ,  

th e  term s e l f - r e g u l a t e d  l e a r n e r  has been employed to  d e sc r ib e  

an in d iv id u a l  who i s  cap ab le  o f  s e l e c t i n g  and d e f in in g  

h i s  o r  h e r  own g o a ls  f o r  l e a r n in g ,  i s  a b le  to  p lan  and ca r ry  

ou t p ro ced u res  fo r  a t t a i n i n g  th e s e  g o a ls  and has the  

c a p a b i l i t y  to  e v a lu a te  w hether o r  n o t  th e se  g o a ls  have been 

re a c h e d . American e d u c a t io n ,  p a r t i c u l a r l y  in  the  e a r ly  

g ra d e s ,  has been dominated by one i n s t r u c t i o n a l  s t r a t e g y  

termed "c lassroom  r e c i t a t i o n "  (B e llac k  K lie b a rd ,  Hyman 

and Sm ith, 1966). With t h i s  i n s t r u c t i o n a l  method, i t  i s  the  

t e a c h e r  who p r im a r i ly  e s t a b l i s h e s  th e  g o a ls ,  p lan s  the  

a c t i v i t i e s  and e v e n tu a l ly  e v a lu a te s  whether th e  s tu d e n ts  

have ach iev ed  th e  g o a l s .  While h ig h e r  a b i l i t y  s tu d e n ts  

th rough  v ic a r io u s  l e a r n in g  seem a b le  to  in c o r p o ra te  th e s e  

s k i l l s  and employ them, low er a b i l i t y  s tu d e n ts  la c k  th e se  

s k i l l s  (Corno and Mandinach, 1983), and th e r e f o r e  f a i l  more 

than  they  succeed  which in  tu r n  seems to  reduce  t h e i r  

m o tiv a tio n  to  a c h ie v e .  Thus, te a c h in g  s t r a t e g i e s  such
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a s  th e s e  keep many s tu d e n ts  in  a pro longed  s t a t e  o f  

dependency by d e p r iv in g  them o f  knowledge o f  c e r t a i n  

s k i l l s  and p r a c t i c e s  which would f o s t e r  s e l f - r e g u l a t e d  

l e a r n in g .  The b a s ic  prem ise o f  th e  p r e s e n t  paper i s  t h a t  

e d u ca tio n  can and should  s p e c i f i c a l l y  te a ch  s tu d e n ts  

th e  n e c e ssa ry  s k i l l s  to  gu ide  t h e i r  own l e a r n in g  e f f e c t i v e l y .  

Thus, th e  purpose o f  th e  p r e s e n t  p ro p o sa l  i s  to  i n v e s t i g a t e  

th e  e f f e c t s  t h a t  s e l f - r e g u l a t e d  l e a r n in g  p r a c t i c e s  

e s p e c i a l l y  t h a t  o f  e v a lu a t io n  o f  o n e 's  own work has on 

low a b i l i t y  s t u d e n t s '  achievem ent outcomes and m o tiv a t io n .

One a s p e c t  o f  th e  above g e n e ra l  aim o f  e d u c a t io n ,  

a s  w ell  a s  b e ing  l in k e d  to  th e  p ro ce ss  o f  s e l f - r e g u l a t e d  

l e a r n in g ,  i s  th e  i s s u e  o f  m o tiv a t io n .

E a r l i e r  r e s e a rc h  on c h i l d r e n ' s  achievem ent m o tiv a t io n  

had been dominated by the  need (N) achievem ent model 

o f  M cC lelland, A tk inson , C lark  and Lowell (1955). With 

t h i s  model, th e  c h i l d r e n ' s  achievem ent l e v e l s  were i n f e r r e d  

by t e s t i n g  with t h e  Thematic A percep tion  T es t  (TAT).

At f i r s t  d i f f e r e n c e s  in  c h i l d r e n s '  l e v e l s  o f  achievem ent 

m o tiv a t io n  (high o r  low) were seen  as  th e  r e s u l t  of 

p ro longed  d i f f e r e n c e s  i n  p a re n t in g  s t y l e s .  A lack  o f  

p r e d i c t i v e  v a l i d i t y  and poor r e l i a b i l i t y  o f  s c o r in g  o f  

the  TAT c o n t r ib u te d  to  th e  d im in ished  employment o f  t h i s  

model a s  a r e s e a rc h  t o o l .
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In  c o n t r a s t  to  t h e  above th e o ry  which e n v is io n e d  a 

p e r s o n 's  m o tiv a tio n  to  a ch iev e  a s  a g e n e ra l i z e d  p e rso n a l  

d i s p o s i t i o n ,  more c u r r e n t  models o f  academic m o tiv a tio n  

sh a re  th e  assum ption  t h a t  m o tiv a ted  b e h av io r  i s  s t r o n g ly  

in f lu e n c e d  by le a rn e d  c o g n i t io n s  o r  b e l i e f s  abou t o n e '3 

c a p a c i ty  to  c o n t r o l  o n e 's  env ironm ent. Although s e v e r a l  

models o f  academic m o tiv a t io n  have been p roposed , such a s  

W ein e r 's  (1974, 1976) and DeCharm's (1976) A t t r ib u t io n  

Theory and L e s se r  and C am pbell 's  (1982) S e l f -E v a lu a t io n  

M aintenance Model, th e  p r e s e n t  r e s e a r c h  w i l l  be based on 

a s o c i a l  l e a r n in g  approach (Bandura 1977a, 1977b, 1982;

Bandura and Schunk, 1981).

Bandura ( 1977 ) has r e c e n t l y  expanded h i s  s o c i a l  l e a rn in g  

th e o ry  to  c o n s id e r  p e o p le 's  c o g n i t iv e  b e l i e f s  o f  s e l f -  

e f f i c a c y .  S o c ia l  l e a r n in g  th e o ry  views human fu n c t io n in g  as 

based on a model o f  t r i a d i c  r e c i p r o c a l i t y . In  t h i s  model 

a person  e lem ent ( c o g n i t iv e  and a f f e c t i v e  p ro c e s s e s )  a behav io r  

e lem ent and an env ironm enta l one a re  assumed to  i n t e r a c t  

and a f f e c t  each o th e r  b i d i r e c t i o n a l l y . For in s t a n c e ,o n e  a s p e c t  

o f  t h i s  b i d i r e c t i o n a l  co n cep tio n  d e a ls  w ith  th e  i n t e r a c t i o n  

between person f a c t o r s  and b e h a v io r .  What people  

t h in k ,  b e l i e v e  and f e e l  a f f e c t s  how they  behave and 

th e  e f f e c t s  o f  t h e i r  a c t i o n s ,  in  t u r n ,  p a r t l y  de te rm ines 

t h e i r  th oug h t p a t t e r n s  and s e l f - p e r c e p t s .  Thus, 

c o g n i t io n  i s  an im po rtan t  f a c t o r  in  th e  a c q u i s i t i o n  

and r e g u la t io n  o f  b e h a v io r .  M o tiva tion  which i s  p r im a r i ly
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concerned  w ith  a c t i v a t i o n  and p e r s i s t e n c e  o f  b ehav io r  i s  

a l s o  p a r t l y  ro o te d  in  c o g n i t iv e  a c t i v i t i e s .  Through 

c o g n i t iv e  r e p r e s e n ta t i o n s  o f  f u t u r e  outcomes in d iv id u a ls  

can g e n e ra te  c u r r e n t  m o t iv a to rs  o f  b e h a v io r .  Bandura 

assumes t h a t  p e o p le 's  b e h a v io ra l  f u n c t io n in g  i s  determ ined 

by t h e i r  f e e l in g s  o f  e f f i c a c y  in  cop ing  w ith  a p a r t i c u l a r  

s i t u a t i o n .  S e l f - e f f i c a c y  i s  an im p o rtan t  i n t e r p r e t a t i v e  

p ro ce ss  which in f lu e n c e s  m otiva ted  b e h a v io r .  The p re s e n t  

th e o ry  i s  based  on th e  p r i n c i p a l  assum ption  t h a t  p sy c h o lo g ic a l  

p ro c e d u re s ,  w hatever t h e i r  form, s e rv e  as  means o f  c r e a t in g  

and s t r e n g th e n in g  e x p e c ta t io n s  o f  p e rso n a l  e f f i c a c y .

W ithin t h i s  a n a ly s i s  e f f i c a c y  e x p e c ta t io n s  a re  d i s t in g u is h e d  

from response-ou tcom e e x p e c ta n c ie s .

An outcome expectancy  i s  d e f in e d  a s  a p e r s o n 's  

e s t im a te  t h a t  a g iven  behav io r  w i l l  le a d  to  c e r t a i n  outcomes. 

An e f f i c a c y  e x p e c ta t io n  i s  th e  c o n v ic t io n  t h a t  one can 

s u c c e s s f u l ly  execu te  th e  b ehav io r  r e q u i r e d  to  produce 

th e  outcom es. Outcome and e f f i c a c y  e x p e c ta t io n s  a re  d i f f e r e n ­

t i a t e d  because  i n d iv id u a l s  can b e l ie v e  t h a t  a p a r t i c u l a r  

c o u rse  o f  a c t io n  w i l l  produce a c e r t a i n  outcome, y e t  they 

may e n t e r t a i n  s e r io u s  doubts about whether they can perform 

th e  n e c e ssa ry  a c t i v i t i e s .  I t  i s  th e  l a t t e r  in fo rm a tio n  which 

Bandura (1977) con tends t r u l y  in f lu e n c e s  o n e 's  b e h av io r .

In  t h i s  c o n ce p tu a l  system , e x p e c ta t io n s  o f  p e rso n a l  

m astery  a f f e c t  both i n i t i a t i o n  and p e r s i s t e n c e  o f  coping
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b e h a v io r .  The s t r e n g th  o f  people*s c o n v ic t io n s  about 

t h e i r  own e f f e c t iv e n e s s  i s  l i k e l y  to  a f f e c t  whether they  

w i l l  even t r y  to  cope w ith  g iven  a c t i v i t i e s  o r  s i t u a t i o n s .

At t h i s  i n i t i a l  l e v e l , p e rc e iv e d  s e l f - e f f i c a c y  in f lu e n c e s  

c ho ice  o f  a c t i v i t i e s  a s  w e ll  as  c e r t a i n  b e h a v io ra l  s e t t i n g s .  

People f e a r  and te n d  to  avo id  th r e a te n in g  s i t u a t i o n s  

they b e l ie v e  exceed t h e i r  coping  s k i l l s y whereas they  g e t  

inv o lved  in  a c t i v i t i e s  and behave a s s u re d ly  when they 

judge  them se lves  capab le  o f  h a n d lin g  s i t u a t i o n s  t h a t  would 

o th e rw ise  be i n t i m id a t in g .  Bandura (1982) w r i t e s ,  "There 

a re  many com petent people  plagued by a sense  o f  in e f f i c a c y  

and many l e s s  competent ones who remain un p e rtu rb ed  by 

impending t h r e a t s ,  because  they  a r e  s e l f - a s s u r e d  o f  t h e i r  

coping a b i l i t i e s " ,  (p . 136). Not only  can p e rc iev e d  

s e l f - e f f i c a c y  have a d i r e c t  in f lu e n c e  on ch o ice  o f  a c t i v i t i e s  

and s e t t i n g s ,  b u t  through e x p e c ta t io n s  o f  e v e n tu a l  s u c c e s s ,  

i t  can a f f e c t  cop ing  e f f o r t s  once they  a r e  i n i t i a t e d .

Bandura*s b a s i c  h y p o th e s is  i s  t h a t  th e  s t r o n g e r  th e  p e rce iv ed  

s e l f - e f f i c a c y ,  th e  more a c t i v e  th e  e f f o r t s .  The p reced ing  

a n a ly s i s  o f  how p e rc e iv e d  s e l f - e f f i c a c y  in f lu e n c e s  perform ance 

i s  n o t  meant to  imply t h a t  e x p e c ta t io n  i s  th e  s o le  d e te rm in an t 

o f  b e h a v io r .  E x p e c ta t io n  a lo n e  w i l l  n o t  produce d e s i re d  

perform ance i f  th e  component c a p a b i l i t i e s  a re  l a c k in g .  

Moreover, t h e r e  a re  many th in g s  t h a t  people  can do w ith  

c e r t a i n t y  o f  su c ce ss  t h a t  they  do no t perform  because  they
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have no in c e n t iv e s  to  do so* However, w ith  a p p ro p r ia te  

s k i l l s  and adequa te  i n c e n t iv e s  Bandura con tends  t h a t  s e l f -  

e f f i c a c y  judgments a re  a m ajor d e te rm in a te  o f  p e o p le 's  

c h o ic e  o f  a c t i v i t i e s ,  how much e f f o r t  th ey  w i l l  expend, 

and o f  how long  they  w i l l  s u s ta in  e f f o r t  in  d e a l in g  with 

c e r t a i n  s i t u a t i o n s .

As s t a t e d  p re v io u s ly  B an du ra 's  (1977) model o f

s e l f - e f f i c a c y  i s  no t  concerned  w ith  p e o p le 's  hopes f o r

f a v o ra b le  outcomes bu t r a t h e r  w ith  t h e i r  sense  o f  p e rso n a l  
0

m aste ry . With t h i s  c o n c e p tio n ,  s e l f - e f f i c a c y  judgments a r e  

no t a sse se d  g lo b a l ly  a t  a s in g l e  p o in t  in  a change p rocess  

as though they  r e p r e s e n t  a s t a t i c ,  un id im en s io n a l  f a c t o r .

Both e f f i c a c y  e x p e c ta t io n s  as  w ell a s  perform ance should  

be a s se se d  a t  s i g n i f a c a n t  ju n c tu r e s  in  th e  change p ro cess  

to  c l a r i f y  t h e i r  r e c i p r o c a l  e f f e c t s  on each o th e r .

Mastery e x p e c ta t io n s  in f lu e n c e  perform ance and a r e ,  in  t u r n ,  

a l t e r e d  by th e  cum ula tive  e f f e c t s  o f  o n e 's  e f f o r t s .

E f f ic a c y  e x p e c ta t io n s  vary  on s e v e r a l  dim ensions 

t h a t  have im p o r tan t  perform ance im p l i c a t io n s .  They d i f f e r  

in  m agnitude. Thus when ta s k s  a re  o rd e re d  in  l e v e l  o f  

d i f f i c u l t y ,  th e  e f f i c a c y  e x p e c ta t io n s  o f  d i f f e r e n t  i n d iv id u a l s  

may be l im i te d  to  th e  s im p le r  t a s k s ,  ex tend  to  m odera te ly  

d i f f i c u l t  ones, o r  in c lu d e  even th e  most t a x in g  perfo rm ances . 

E f f ic a c y  e x p e c ta t io n s  a l s o  d i f f e r  in  g e n e r a l i t y .  Some
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e x p e r ie n c e s  c r e a t e  c irc u m sc r ib e d  m aste ry  e x p e c ta t io n s .

O thers  i n s t i l l  a  more g e n e r a l i z e d  se n se  o f  e f f i c a c y  t h a t  

ex ten d s  H e ll  beyond the  s p e c i f i c  t r e a tm e n t  s i t u a t i o n .

In  a d d i t i o n ,  e x p e c ta n c ie s  vary  in  s t r e n g t h .  Weak e x p e c ta t io n s  

a r e  e a s i l y  e x t in g u is h a b le  by d isc o n f irn r in g  e x p e r ie n c e s ,  

whereas i n d iv i d u a l s  who p o sse s s  s t r o n g  e x p e c ta t io n s  o f 

m aste ry  w i l l  p e rs e v e re  i n  t h e i r  coping e f f o r t s  d e s p i te  

d isc o n f irm in g  e x p e r ie n c e s .

An adequa te  expec tancy  a n a l y s i s ,  t h e r e f o r e ,  r e q u i r e s  

d e t a i l e d  a ssesm en t o f  th e  m agnitude, g e n e r a l i t y  and s t r e n g th  

o f  s e l f - e f f i c a c y  e x p e c ta t io n s  commensurate w ith  the  p r e c i s io n  

w ith  whic.h b e h a v io ra l  p ro c e s s e s  a re  m easured.

I f  s e l f - e f f i c a c y  i s  viewed a s  an im p o r ta n t  i n t e r p r e t i v e  

p ro ce ss  i n f lu e n c in g  m o tiv a te d  b e h a v io r ,  what p ro c e sse s  

in f lu e n c e  s e l f - e f f i c a c y ?  W ithin a s o c i a l  l e a r n in g  a n a ly s i s  

s e l f - e f f i c a c y  e x p e c ta t io n s  a re  assumed to  d e r iv e  from 

o b s e rv a t io n  o f  o n e 's  env ironm ent. I n d iv id u a l s  a r e  seen  as 

employing v a r io u s  so u rc e s  o f  in fo rm a tio n  to  c o n s t r u c t  

e f f i c a c y  e x p e c ta t i o n s .  E x p e c ta t io n s  o f  p e rs o n a l  e f f i c a c y  

a r e  based  on fo u r  major so u rc e s  o f  in fo rm a t io n :  knowledge,

o f  p r i o r  perform ance accom plishm ents in  s i m i l a r  s i t u a t i o n s ,  

v i c a r io u s  e x p e r ie n c e ,  v e rb a l  p e rs u a s io n  and e x i s t i n g  

p h y s io lo g ic a l  s t a t e s  such as  a n x ie ty .

Thus, a c c o rd in g  to  Bandura ( 1 9 7 7 ) s e l f - e f f i c a c y  

e x p e c ta t io n s  sh o u ld  be s t r o n g e r  when p a s t  su c c e s s e s  a re
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viewed a s  r e s u l t i n g  from p e rs o n a l  m a s te ry ,  when o th e r s  

(seen  as  s i m i l a r  t o  th e  s e l f )  perform  w ell  o r  a t t e s t  to  

t h e i r  own su c c e s s e s  and when perform ance a n x ie ty  i s  experienced  

a t  an o p tim a l l e v e l .  F u rth e rm o re , i t  i s  expec ted  t h a t  perform ance 

accom plishm ents a s  a so u rc e  o f  s e l f - e f f i c a c y  im form ation 

w i l l  be e s p e c i a l l y  i n f l u e n t i a l  because  i t  i s  based on p e rso n a l  

m aste ry  e x p e r ie n c e s .  Successes  r a i s e  e f f i c a c y  e x p e c ta n c ie s ,  

w h i le  f a i l u r e s  low er them.

At f i r s t ,  s e l f - e f f i c a c y  th e o ry  had only  been used 

to  g u ide  r e s e a r c h  on c l i n i c a l  i n t e r v e n t i o n s  designed  to  

r i d  peop le  o f  s e v e re  phob ias (Bandura, Adams ABeyer, 1977;

Bandura, Adams, Hardy & H ow ells, 1980). The r e s u l t s  

o f  th e  above s t u d i e s  r e v e a le d  t h a t  s e l f - e f f i c a c y  has a 

s t r o n g  p o s i t i v e  in f lu e n c e  on an i n d iv i d u a l s  perform ance, 

i . e . ,  th e  g r e a t e r  th e  inc rem en ts  in  p e rc e iv e d  s e l f - e f f i c a c y ,  

th e  g r e a t e r  th e  changes in  b e h a v io r .  Thus, th e  concept 

o f  s e l f - e f f i c a c y  was shown to  be an a c c u ra te  p r e d i c to r  

o f  perform ance s u c c e s s e s .  F u rthe rm ore , c o n s i s t e n t  w ith  

th e  s o c i a l  l e a r n in g  a n a ly s i s  o f  th e  so u rc e s  o f  s e l f - e f f i c a c y ,  

e x p e r ie n c e s  based  on perform ance accom plishm ents produced 

h ig h e r ,  more g e n e ra l i z e d  and s t r o n g e r  e f f i c a c y  e x p e c ta t io n s  

th an  d id  th o se  based  on v i c a r io u s  e x p e r ie n c e s .

More r e c e n t l y  e f f o r t s  have been made to  employ th e  

th eo ry  to  d i r e c t  r e s e a r c h  on s t u d e n t s '  m o tiv a t io n s  to  ach iev e  

on i n t e l l e c t u a l  t a s k s .  In  perhaps  th e  f i r s t  such s tu d y ,
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Brown and Inouye (1978) h y p o th e s iz e d  t h a t  le a rn e d  h e lp le s s n e s s  

could  be induced through m odeling , b u t  only under the  

c o n d i t io n  t h a t  an o b se rv e r  f e l t  h im s e l f  o r  h e r s e l f  to  be 

com parable in  competence w ith  a model. This s tudy  was 

conducted  w ith  c o l le g e  s tu d e n ts  and u t i l i z e d  an in s o lv a b le  

anagram t a s k .  Before w i tn e s s in g  th e  model perform  on th e  

t a s k  th e  o b se rv e rs  were l e d  to  b e l i e v e  t h a t  t h e i r  competence 

was equal to  o r  g r e a t e r  th an  th e  m o d e l 's .  The model then  

perform ed and ex perien ced  f a i l u r e  on an anagram t a s k .  Subse­

q u e n t ly ,  th e  o b se rv e rs  were t e s t e d  f o r  p e r s i s t e n c e  on a n o th e r  

u n so lv a b le  anagram t a s k .  The r e s u l t s  su p p o r ted  Brown and 

In o u y e 's  h y p o th e s is :  S tu d e n ts  who b e l ie v e d  them selves

to  be o f  s i m i l a r  competence to  th e  model p e r s i s t e d  f o r  a 

s h o r t e r  tim e on th e  t a s k  and gave more n e g a t iv e  r a t i n g s  

o f  s e l f - e f f i c a c y  than  s tu d e n ts  who b e l ie v e d  them selves 

to  be o f  s u p e r io r  competence to  th e  model. This s tudy  

su p p o r te d  B andu ra 's  c o n te n t io n  t h a t  v i c a r io u s  e x p e r ien c es  

a r e  one so u rc e  o f  in fo rm a tio n  which can in f lu e n c e  s e l f -  

e f f i c a c y  e x p e c ta t io n s  and t h a t  s e l f - e f f i c a c y  measures 

a r e  h ig h ly  p r e d i c t i v e  o f  perform ance which in  t h i s  case  

was t a s k  p e r s i s t e n c e .

Zimmerman and R in g le 's  (1981) s tudy  was designed  

a s  one o f  th e  f i r s t  e f f o r t s  to  i n v e s t i g a t e  th e  r o l e  o f  

s e l f - e f f i c a c y  judgments d u r in g  o b s e r v a t io n a l  le a r n in g  with
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young e lem en tary  schoo l c h i l d r e n .  The s tu d y  sough t to  

examine th e  e f f e c t s  o f  a m o d e l 's  d u ra t io n  o f  p e r s i s t e n c e  

(h igh  o r  low) and t h e i r  ex p re ssed  s ta te m e n ts  o f optimism o r  

pessimism re g a rd in g  th e  s o l v a b i l i t y  o f  th e  problem on 

th e  c h i l d r e n ' s  s e l f - e f f i c a c y  r a t i n g s  and t h e i r  subseq uen t 

t a s k  p e r s i s t e n c e .  As with Brown and Xnouye (1978), t h i s  

s tu d y  employed an in s o lv a b le  t a s k :  a  w ire  p u zz le  which c o n s i s te d

o f  two in te r lo c k e d  e lem ents  t h a t  each resem bled  th e  numeral 

n in e .  The o b je c t  o f  th e  t a s k  was to  s e p a r a te  th e  two 

in te r lo c k e d  e le m e n ts .  The w ire  p uzz le  was pu rpose ly  ben t 

c lo s e d  enough to  p rev e n t  i t  from be ing  so lv e d .  The bending , 

however, was n o t  v i s u a l l y  ob v io u s , and d u rin g  th e  s tu d y ,  no 

c h i l d  complained t h a t  th e  p u zz le  was i n s o lv a b l e .

In  th e  h igh  p e r s i s t e n c e  c o n d i t io n s ,  th e  model p re tended  

to  so lv e  th e  problem fo r  f i v e  m in u te s ,  whereas in  th e  low 

p e r s i s t e n c e  c o n d i t io n s ,  t h i s  a c t i v i t y  was c u r t a i l e d  to  

t h i r t y  seconds . W ithin each p e r s i s t e n c e  c o n d i t io n ,  the  s u b je c t s  

were exposed to  two ty p es  o f  model comments. In  th e  

c o n f id e n t  modeling c o n d i t io n ,  a t  th e  o u t s e t  and s e v e ra l  

t im es d u ring  problem s o lv in g ,  th e  model s a id ,  " I  am su re  I  

can s e p a r a te  th e s e  w ire s ;  I  j u s t  have to  keep t r y in g  

d i f f e r e n t  ways, and then I  w i l l  f in d  th e  r i g h t  o n e ."

At th e  end o f  th e  s e s s io n ,  th e  model s a i d , "  I 'm  going 

to  s to p  now, bu t  I  know I  w i l l  be a b le  to  s e p a r a t e  th e se  

w ire s  n e x t  t im e I  t r y . "  In  th e  p e s s im is t i c  modeling
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c o n d i t i o n , t h e  model s a i d ,  ”1 d o n ' t  t h in k  I  can s e p a r a te  

th e s e  w i r e s ♦" In  a l l  o f  th e  above c o n d i t i o n s ,  th e  model 

d id  n o t  succeed  in  s o lv in g  th e  problem .

According to  B an du ra 's  (1977) s u g g e s t io n s ,  s e l f - e f f i c a c y  

Judgments were c o l l e c t e d  a t  s e v e r a l  t im es  d u r in g  th e  s tu d y :  

b e fo re  and a f t e r  th e  t r e a tm e n t  c o n d i t io n s  and a f t e r  th e  

s u b j e c t s '  perfo rm ance . In  o rd e r  to  a s s e s s  th e  c h i l d r e n ' s  

s e l f - e f f i c a c y  e s t im a te s  about s o lv in g  th e  p u z z le ,  a  s e r i e s  

o f  f a c e s  were c r e a t e d .  The fa c e s  v a r i e d  in  e x p re s s io n ,  

w ith  th e  fa c e  on th e  l e f t  d e p ic te d  a s  s m i l in g ,  th e  middle 

fa c e  a s  e x p re s s io n le s s  and th e  fa c e  on th e  r i g h t  a s  frow ning . 

Each tim e s e l f - e f f i c a c y  m easures were c o l l e c t e d ,  th e  

model p re s e n te d  to  the  s u b j e c t  th e  c a rd  w ith  th e  f a c e s  

drawn on i t  and s t a t e d ,  "The f i r s t  ( l e f t )  p i c t u r e  i s  o f  a 

person  who i s  very  happy because  he  i s  a b s o lu te ly  su re  

t h a t  he can s o lv e  th e  p u z z le .  The person  in  th e  m iddle  i s  

n o t  3ure  i f  he can so lv e  th e  p u z z le .  The l a s t  ( r i g h t )  

p i c t u r e  i s  o f  a pe rson  who i s  unhappy because  he i s  su re  t h a t  

he canno t so lv e  th e  p u z z le .  P o in t  t o  th e  fa c e  which t e l l s  

how you f e e l  abou t s o lv in g  th e  p u z z le ."

The r e s u l t s  o f  t h i s  s tudy  c l e a r l y  i n d ic a t e d  t h a t  

a  c h i l d ' s  m o tiv a t io n  to  p e r s i s t  w ith  a problem so lv in g  ta s k  

can be s i g n i f i c a n t l y  enhanced by a m o d e l 's  p e r s i s t e n c e  and 

h i s  o r  h e r  e x p re ssed  c o n fid e n ce  abo u t a c h ie v in g  a s o lu t io n  

to  a problem . The a d d i t i o n a l  h y p o th e s is  t h a t  s e l f - e f f i c a c y
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judgm ents, c o l le c te d  j u s t  p r io r  to  th e  c h i l d r e n 's  problem  

s o lv in g  pe rfo rm an ces, would be s i g n i f i c a n t l y  c o r r e la te d  w ith  

t h e i r  a c tu a l  ta s k  p e r s i s te n c e ,  cou ld  n o t be t e s te d  because 

o f  th e  la c k  o f  v a r i a b i l i t y  in  th e  c h i l d r e n 's  s e l f - e f f i c a c y  

judgm en ts. The low number o f  c h i ld r e n  (o n ly  one ou t o f  80) 

who made p e s s im is t ic  judgm ents o b v ia te d  a s t a t i s t i c a l  t e s t  

o f  th e  r e l a t i o n s h ip  betw een p e rc e iv e d  s e l f - e f f i c a c y  and 

d u ra tio n  o f  p e r s i s t e n c e .  However, one can n o t sim ply d ism iss  

th e  s e l f - e f f i c a c y  judgm ents a s  u n r e l i a b le  fo r  c h ild re n  o f  

t h i s  young a g e , s in c e  some e x p la in a b le  d i f f e r e n c e s  d id  

emerge r e l a t i v e  to  m odeling t r e a tm e n ts .  The a u th o rs  su g g ested  

t h a t  one p o s s ib le  reaso n  f o r  th e  la c k  o f  p o s i t iv e  r e s u l t s  

in  re g a rd  to  th e  s e l f - e f f i c a c y  m easures was due to  th e  f a c t  

t h a t  th e  c h i ld r e n  were a c u te ly  aware o f  th e  m o d e l's  la c k  o f 

s u c c e s s .  S u b je c ts  who were exposed to  th e  model who p e r s i s te d  

fo r  f iv e  m inu tes low ered t h e i r  p o st-m o d e lin g  s e l f - e f f i c a c y  

judgm ents.com pared  to  t h e i r  p r e t e s t  e s t im a te s .  Thus, th e  

c h ild c e n  seemed to  have concluded  t h a t  a  f iv e  m inute 

e f f o r t  was s u b s t a n t i a l ,  and th e  m o d e l's  f a i l u r e  to  a t t a i n  

a s o lu t io n  in d ic a te d  th e  d i f f i c u l t y  they  m ight have w ith  

th e  t a s k .  T his c o n c lu s io n  seems c o n s i s te n t  w ith  an e a r l i e r  

s tu d y , Zimmerman and B lo tn e r  (1979),. which found th a t  a 

m o d e l's  deg ree  o f  su c ce ss  f u r th e r  in c re a s e d  th e  s u b j e c t 's  

m o tiv a tio n  to  a c h ie v e . Thus, i t  i s  q u i te  p o s s ib le ,  a s  

th e  a u th o rs  su g g e s te d  t h a t  th e  c h i ld r e n  in  t h i s  s tudy  were
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o v e r t ly  In f lu e n c e d  by th e  m o d e l's  b e h av io r ( th e  s u b je c ts  

who were exposed to  th e  f iv e  m inute m odeling ep isodes 

a s  w e ll a s  th e  c o n fid e n t model p e r s i s t e d  s ig n i f ic a n t ly  

lo n g e r  than  th e  c h ild re n  who observed  th e  s h o r te r  m odeling 

e p iso d e s  and th e  p e s s im is t ic  m o d e l) .d e s p ite  t h e i r  s e l f -  

e f f ic a c y  b e l i e f s  t h a t  they  r e a l ly  w o u ld n 't  be a b le  to  

s o lv e  th e  problem*

Bandura (1977) has contended  t h a t  one source  o f  p e o p le 's  

l e v e l  o f  s e l f - e f f i c a c y  can be d e riv e d  from v ic a r io u s  e x p e rie n c e . 

S eeing  o th e r s  perform  d i f f i c u l t  ta s k s  w ith  su c c e s s fu l 

consequences can g e n e ra te  e x p e c ta tio n s  in  o b se rv e rs  th a t  

they  too  w i l l  succeed  i f  they  in te n s i f y  and p e r s i s t  in  t h e i r  

e f f o r t s *  They p ersu ad e  them selves th a t  i f  o th e rs  can do i t ,  

they  shou ld  be a b le  to  ach iev e  a t  l e a s t  some improvement 

in  perfo rm ance . However, v ic a r io u s  e x p e rie n c e , r e ly in g  as 

i t  does on in fe re n c e s  from s o c ia l  com parisons, i s  a l e s s  

dependable  so u rce  o f  in fo rm a tio n  about o n e ' 3  c a p a b i l i t i e s  

th an  i s  d i r e c t  ev idence  o f p e rso n a l accom plishm ents. 

C onsequen tly , th e  e f f ic a c y  e x p e c ta tio n s  induced by m odeling 

a lo n e  a re  l i k e l y  to  be weaker and l e s s  c o n s is te n t  w ith  onefe 

b e h a v io r .

I f  p r io r  perform ance accom plishm ents i s  an e s p e c ia l ly  

i n f l u e n t i a l  so u rc e  o f  in fo rm a tio n  which de te rm ines an:d a f f e c t s  

s e l f - e f f i c a c y  judgm ents because  i t  i s  based  on p e rso n a l 

com petency, th en  th e  n e x t lo g ic a l  s te p  would be to  d is c u s s
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th e  r e c e n t  re s e a rc h  which h as fo cu sed  on th e  s p e c i f i c  

c o g n it iv e  o r  m e tac o g n ltiv e  p ro c e sse s  o r s t r a t e g i e s  which 

can c u l t i v a t e  and enhance competency in  sch o o l achievem ent 

and th u s ,  r a i s e  o n e 's  s e l f - e f f i c a c y  e x p e c ta t io n s .

R e c e n tly , s o c ia l  le a rn in g  t h e o r i s t s  have conducted 

t r a in in g  s tu d ie s  to  improve c e r t a in  s e l f - r e g u la to r y  

s t r a t e g i e s  which were term ed by Thoresen and Mahoney (1974) 

a s  c o g n it iv e  c o n tro l  p r a c t ic e s .  Two o f  th e s e  s e l f - r e g u la to r y  

p r a c t ic e s  in c lu d e  th e  s e t t i n g  o f  g o a ls  and th e  p lan n in g  

and c a r ry in g  o u t o f  th e  p ro ced u res  fo r  a t t a i n i n g  th e  g o a ls .

Bandura and Schunk (1981) s tu d ie d  th e  e f f e c t s  o f  g o a l 

s e t t i n g  w ith  c h ild re n  who m an ife s te d  g ro s s  m athem atica l 

d e f i c i t s  a s  w e ll a s  a la c k  o f  i n t e r e s t  in  t h i s  s u b je c t .

I t  was h y p o th e s iz e d  th a t  th e  s e t t i n g  o f  proxim al subgoals  

would be s ig n i f i c a n t l y  more e f f e c t iv e  than  d i s t a l  g o a ls  

o r  no g o a ls  in  enhancing  m athem atica l co m p e ten c ies , s e l f ­

p e rc e p ts  o f  e f f ic a c y  and i n t r i n s i c  i n t e r e s t  in  m athem atica l 

a c t i v i t i e s .  The perform ance p r e t e s t  c o n s is te d  o f  25 

s u b t r a c t io n  prob lem s. C h ild ren  who so lv ed  more than  fo u r 

problem s were excluded from th e  r e s t  o f  th e  s tu d y .

C h i ld re n 's  p e rc e iv e d  s e l f - e f f i c a c y  fo r  s o lv in g  subtraction 

problem s was m easured th r e e  tim es d u ring  th e  s tu d y : a f t e r

th e  p r e t e s t ,  a f t e r  th e  tre a tm e n t and a f t e r  th e  p o s t t e s t .

The e f f ic a c y  s c a le  ranged from 10 to  ,100 in  1 0 -u n it 

i n t e r v a l s  w ith  th e  fo llo w in g  v e rb a l  d e s c r ip t io n s :
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10 = n o t s u re ,  40 = maybe, 70 * p r e t t y  su re  and 100 = r e a l  

s u r e .  On seven c o n se c u tiv e  sch o o l d ay s , th e  c h i ld re n  worked 

on i n s t r u c t i o n a l  m a te r ia l  t h a t  was d esig n ed  to  te a c h  v a r io u s  

s u b t r a c t io n  o p e ra t io n s .  The m a te r ia l  was o rg a n iz e d  in  

such a way t h a t  th e  c h ild re n  co u ld  work in d ep e n d en tly  a t  

t h e i r  own p ace .

C h ild ren  were a ss ig n e d  random ly to  one o f  th r e e  tre a tm e n t 

c o n d it io n s  o r  to  a  n o n tre a te d  c o n tro l  g ro u p . For c h ild re n  

in  th e  p ro x im a l-g o a l t r e a tm e n t ,  th e  e x p erim e n te r su g g e s te d  

t h a t  th ey  m ight c o n s id e r  s e t t i n g  them se lves a g o a l o f  

com p leting  a t  l e a s t  s ix  pages o f  i n s t r u c t i o n a l  item s each 

s e s s io n .  T h is su g g e s tio n  was made a t  th e  b eg in n in g  o f  

th e  second s e s s io n  a s  w e l l .  For c h i ld r e n  a s s ig n e d  to  th e  

d i s t a l - g o a l  tre a tm e n t th e  ex p e rim e n te r su g g e s te d  a t  th e  

s t a r t  o f  th e  f i r s t  two s e s s io n s  t h a t  th ey  m ight c o n s id e r  

s e t t i n g  them selves th e  g o a l o f  co m p le ting  th e  e n t i r e  

42 pages o f  i n s t r u c t i o n a l  item s by th e  end o f  th e  sev en th  

s e s s io n .  The no goa l tre a tm e n t group pursued  th e  s e l f ­

d i r e c te d  le a r n in g  w ith o u t any r e fe re n c e  to  g o a ls .  A fo u r th  

group o f  c h i ld r e n ,  th e  n o n tre a te d  c o n tro l  g roup , was 

a d m in is te re d  th e  f u l l  s e t  o f  a sse ssm en t p ro ced u res  w ith o u t 

any in te rv e n in g  exposure  to  th e  i n s t r u c t i o n a l  m a te r ia l .

At th e  end o f  th e  s e l f - d i r e c t e d  le a rn in g  s e s s io n s  th e  

s u b je c ts  were a d m in is te re d  a p o s t t e s t  a ssessm en t o f  

s u b tr a c t io n  com petence. C h i ld r e n 's  i n t r i n s i c  i n t e r e s t
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in  s u b t r a c t io n  problem s was m easured th e  day a f t e r  th e  

p o s t t r e a tm e n t  a sse ssm e n t. The s u b je c ts  were g iven  a ch o ice  

o f  doing  s u b t r a c t io n  problem s o r rows o f  d i g i t  symbol 

problem s o r  some o f  b o th . The c h i ld re n  worked a lo n e  fo r  

25 m inu tes*  The number o f  s u b t r a c t io n  problem s th e  c h ild re n  

so lv e d  c o n s t i tu t e d  th e  m easure o f  i n t r i n s i c  i n t e r e s t .

The r e s u l t  o f  th e  s tu d y  su p p o rte d  each h y p o th e s is .  

C h ild re n  who had employed p rox im al su b g o a ls  d id  s ig n i f i c a n t l y  

b e t t e r  in  th e  perform ance p o s t t e s t  than  th e  members o f  th e  

o th e r  th r e e  g ro u p s . L ik ew ise , th e  p roxim al subgoal group 

s i g n i f i c a n t l y  exceeded a l l  o th e r s  in  s t r e n g th  o f  p e rc e iv e d  

s e l f - e f f i c a c y  a s  m easured bo th  b e fb rean d  a f t e r  th e  b e h a v io ra l  

p o s t t e s t .  In  a d d i t io n ,  th e  c h ild re n  in  th e  prox im al subgoal 

c o n d it io n  so lv e d  s i g n i f i c a n t l y  more s u b t r a c t io n  problem s 

under th e  f r e e - c h o ic e  ( i n t r i n s i c  i n t e r e s t )  c o n d itio n  

th an  th e  s u b je c t s  in  th e  o th e r  th r e e  g ro u p s . The 

invo lvem en t in  a r i th m e t ic  problem s d isp la y e d  by th e  proxim al 

c h i ld r e n  was n o t a t  th e  d e tr im e n t o f  th e  o th e r  a c t i v i t y .  

C h ild ren  in  a l l  g roups perform ed a com parable number o f 

d ig it-sy m b o l i te m s . T his study  i s  ex trem ely  im p o rtan t 

f o r  two re a s o n s :  (1) i t  showed th a t  young low a b i l i t y

s tu d e n ts  cou ld  be t r a in e d  to  employ th e  s t r a te g y  o f  

prox im al su b g o a ls ;  and (2) t h a t  th e  use o f  t h i s  s t r a te g y  

co u ld  enhance bo th  s tu d e n t  achievem ent and p e rc e iv e d  

s e l f - e f f i c a c y .
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In  a n o th e r  I n v e s t ig a t io n ,  Schunk (1981) a ttem p ted  

th rough  m odeling to  te a c h  s u b je c ts  to  c a r ry  o u t s p e c i f i c  

p ro c e d u re s  in  o rd e r  to  a t t a i n  com petency in  d iv is io n  as 

w e ll a s  enhancing  p e rc e iv e d  s e l f - e f f i c a c y .  Fourth  g rade 

c h i ld r e n  showing low a r i th m e t ic  achievem ent re c e iv e d  

e i t h e r  m odeling o f  d iv is io n  o p e ra t io n s  o r  d id a c t ic  i n s t r u c t i o n .  

Schunk found t h a t  m odeling o f  s p e c i f i c ,  s te p  by s te p  

s t r a t e g i e s  used  to  a r r iv e  a t  th e  c o r r e c t  s o lu t io n s  was 

s i g n i f i c a n t l y  s u p e r io r  to  d id a c t i c  i n s t r u c t io n  in  tea ch in g  

c h i ld re n  to  d iv id e .  In  a d d i t io n ,  th e  c h i ld r e n 's  p e rce iv ed  

s e l f - e f f i c a c y  was shown to  be an a c c u ra te  p r e d ic to r  o f 

d iv is io n  perfo rm ance. C h ild ren  w ith  h ig h e r  p e rc e p ts  

o f  s e l f - e f f i c a c y  su b seq u e n tly  p e r s i s t e d  lo n g e r  and ach ieved  

more su c c e ss  on a r i th m e t ic  ta s k s  than  t h e i r  l e s s  e f f ic a c io u s  

c o u n te r p a r t s .

The above t r a in in g  s t u d i e s ,  as w e ll as s e v e ra l  o th e rs  

(Gaa, 1973, 1979; Schunk and Gaa, 1981; Schunk 1983), have 

re v e a le d  th a t  s p e c i f i c  i n s t r u c t io n  in  s e l f - r e g u la to r y  

p r a c t ic e s  such a s  p rox im al g o a l s e t t i n g  and p lan n in g  

p ro ced u res  to  a t t a i n  th e  goa l can enhance s tu d e n t achievem ent 

and p e rc e p ts  o f  s e l f - e f f i c a c y .  To d a te ,  no re s e a rc h  has 

been conducted  to  s tu d y  th e  s e l f - r e g u la to r y  p ro cess  o f 

e v a lu a t in g  w hether o r n o t one h as  a t t a in e d  th e  d e s ire d  

g o a l .
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In  th e  p ro c e ss  o f  s t r i v i n g  tow ard  a  g o a l ,  p e rso n s  

a tte m p t to  compare t h e i r  p r e s e n t  perfo rm ance to  th e  g o a l .

As a  r e s u l t  o f  t h i s  s e l f - e v a lu a t i o n ,  p eo p le  form a c c u ra te  

s e l f - p e r c e p t io n s  o f  t h e i r  c a p a b i l i t i e s .  In d iv id u a ls  ten d  

to  perfo rm  b e t t e r  and a re  more a c c u ra te  ab o u t w hat th ey  can 

and can n o t do when th ey  have a s p e c i f i c  s ta n d a rd  in  mind 

th a n  when th e y  have a l e s s  e x p l i c i t  s ta n d a rd  a g a in s t  which 

to  compare t h e i r  pe rfo rm ance . In  m ost c la ss ro o m s , s tu d e n ts  

a re  r a r e l y ,  i f  e v e r ,  g iv en  s p e c i f i c  s ta n d a rd s  a g a in s t  which 

to  compare t h e i r  w ork. In  th e  u su a l le a rn in g  s i t u a t i o n ,  

e v a lu a t io n  o f  s tu d e n t  perform ance i s  accom plished  in  one o f 

two ways: cued s e l f - e v a lu a t io n  o r  e x te r n a l  e v a lu a t io n .

W ith th e  fo rm er, th e  s tu d e n t  i s  asked  to  check  h i s  o r  h e r 

own work in  o rd e r  to  d e te rm in e  which problem s a re  c o r r e c t  

o r  n o t .  A lthough a common o c cu rren c e  in  c la ss ro o m s , t h i s  

p ro ced u re  shou ld  be c o n s id e re d  th e  w eakest way o f  enhancing  

s tu d e n t  ach ievem ent because  th e s e  s tu d e n ts  a re  cued to  s e l f -  

o b se rv e , s e l f - e v a lu a te  o r  rech eck  t h e i r  own work w ith o u t 

th e  b e n e f i t  o f  e i t h e r  knowledge o f  p re v io u s  r e s u l t s  (fee d ­

back) o r  a d d i t io n a l  i n s t r u c t i o n  to  do so .

W ith th e  l a t t e r  m ethod, i t  i s  th e  te a c h e r  who checks 

th e  c o r r e c tn e s s  o f  th e  s tu d e n t 's  work. T h is  p ro ced u re  i s  

somewhat b e t t e r  because  th e  s tu d e n t  i s  p a r t i a l l y  h e lp ed  to  

s e l f - e v a lu a te  because  o f  th e  a v a i l a b i l i t y  o f  th e  knowledge 

o f  p re v io u s  r e s u l t s .  In  t h i s  way, he o r  she can a t  l e a s t  

compare t h e i r  perform ance on th e  c o r r e c t  s o lu t io n s  w ith
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t h e i r  perform ance on th e  in c o r re c t  ones.

There i s  a th i r d  and f a r  le s s  employed method: one

can teach  s tu d e n ts  s p e c if ic  techn iques fo r  e v a lu a tin g  th e i r  

own perform ance. For example, in  o rd er to  check th e  

c o rre c tn e ss  o f a su b tra c tio n  problem , one need only  to  

a s c e r ta in  whether th e  sum o f th e  subtrahend and th e  d i f f e r ­

ence i s  equal to  th e  minuend. I f  tau g h t and lea rn ed  

p ro p e rly , techn iques such as th ese  should enhance s tu d en t 

achievement because they  teach  s tu d e n ts  an a d d it io n a l  and 

s p e c if ic  s tra te g y  o f s e lf -e v a lu a tin g  t h e i r  work by means o f 

supplying them w ith  an e x p l i c i t  standard  o r goal a g a in s t 

which to  compare t h e i r  perform ance. When s tu d e n ts  begin 

to  p erce ive  how sh o r t  term accomplishments a re  in te g ra te d  

and c o n tr ib u te  to  a la rg e r  g o a l, and as they  begin to  

develop accu ra te  means fo r  a sse ss in g  th e i r  c a p a b i l i t i e s ,  

s e lf -e v a lu a tiv e  techn iques he lp  to  develop s e lf -m o tiv a tio n , 

fe e lin g s  of s e l f - e f f ic a c y  and p e rso n a l m astery .

The ed u ca tio n a l im p lica tio n s  of th e  argument p resen ted  

here i s  th a t  s e lf -e v a lu a tio n  can p lay  an im portan t ro le  in  

the  development o f s e l f - r e g u la t io n .  As mentioned p rev io u s ly , 

s e l f - r e g u la t io n  invo lves s e t t in g  g o a ls , dec id ing  on compon­

e n t subgoals, p lanning  a c t i v i t i e s  to  o b ta in  th e  g o a ls  and 

e v a lu a tin g  w hether th e  goa ls have been reached . I t  would 

seem th a t  low a b i l i t y  s tu d en ts  w ith  l i t t l e  i n t e r e s t  in  

academic achievem ents need to  be s p e c i f ic a l ly  tau g h t these  

s k i l l s  in  o rd er to  promote d e s ired  outcomes. Schools
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can and should f a c i l i t a t e  t h i s  type  o f  le a rn in g . As 

s tu d e n ts  become more competent in  th e se  p ro c e sse s , they  

w i l l  assume g r e a te r  d ir e c t io n  in  s e t t in g  and e v a lu a tin g  

th e i r  accomplishm ents and proceed toward longer-range  

g o a ls .

The purpose o f t h i s  study  was to  in v e s tig a te  whether 

low a b i l i t y  c h ild re n  can le a rn  a s e l f -e v a lu a t io n  technique 

and the  e f f e c t s  t h i s  s t r a te g y  would have on s tu d e n t ach ieve­

ment, i n t e r e s t  and s e l f - e f f ic a c y .  The su b je c ts  attem pted  

to  le a rn  th re e  su b tra c tio n  o p e ra tio n s  under co n d itio n s  

invo lv ing  e i th e r  cued s e lf - e v a lu a t io n ,  e x te rn a l  e v a lu a tio n , 

s e l f -e v a lu a tio n  o r  w ithou t any re fe re n c e  to  e v a lu a tio n .

I t  was hypo thesized  th a t :

1. The su b je c ts  who were t r a in e d  to  employ th e  s e l f -  

e v a lu a tiv e  techn ique  would g e t s ig n i f ic a n t ly  more 

problem s c o r r e c t  on th e  p o s t t e s t  than  su b je c ts  in  

th e  o th e r  th re e  groups;

2. The su b je c ts  in  th e  e x te rn a l  e v a lu a tio n  group would 

do s ig n i f ic a n t ly  b e t t e r  on th e  p o s t t e s t  than  the  

su b je c ts  in  th e  cued s e lf -e v a lu a tio n  and th e  c o n tro l 

groups, which would n o t d i f f e r  s ig n i f ic a n t ly  from 

each o th e r ;

3. The su b je c ts  in  th e  s e l f - e v a lu a t iv e  group would have 

s ig n i f ic a n t ly  h ig h e r p o s ttre a tm e n t s e l f - e f f ic a c y  

judgments th an  th e  members o f  th e  o th e r  th re e  groups;

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



21

4. The su b je c ts  in  th e  e x te rn a l  e v a lu a tio n  group would 

have s ig n i f ic a n t ly  h ig h er p o s ttre a tm e n t s e l f - e f f ic a c y  

judgments than  th e  su b je c ts  in  th e  cued s e l f -  

e v a lu a tio n  and th e  c o n tro l  g roups, which would no t 

d i f f e r  s ig n i f ic a n t ly  from each o th e r ;

5. The s e lf - e v a lu a t iv e  group would d isp la y  s ig n i f ic a n t ly  

more i n t e r e s t  in  s u b tra c tio h  problems by choosing to  

do a d d it io n a l  problems as opposed to  d i g i t  symbol ones 

than  th e  su b je c ts  in  th e  o th e r  th re e  g roups.

6. The su b je c ts  in  th e  s e lf - e v a lu a t iv e  group would be 

s ig n i f ic a n t ly  more a ccu ra te  about the  c o rre c tn e ss  and 

in c o rre c tn e s s  o f t h e i r  so lu tio n s  on th e  achievement 

p o s t t e s t  them th e  su b je c ts  in  th e  o th e r  th re e  groups.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



22

CHAPTER 2 

METHOD

S ubjects

As an i n i t i a l  screen ing  p rocedu re , teach e rs  from the  

New York C ity  p u b lic  school system id e n t i f ie d  138 c h ild re n  

in  t h e i r  c la s s e s  who d isp layed  d e f i c i t s  in  su b tra c tio n  

s k i l l s .  A fte r th e  a d m in is tra tio n  o f th e  p re trea tm en t 

procedures which w i l l  be d iscussed  in  d e ta i l  below, 96 

second g raders  drawn from th i s  pool were s e le c te d  as 

su b je c ts . The su b je c ts  were randomly d iv ided  in to  four 

groups o f 24 each . The su b je c ts  were d is t r ib u te d  equally  

by age and sex across c o n d itio n s . The subects  were Black 

and H ispanic and from a low socioeconomic neighborhood in  

Harlem.

Pretreatment Measures

Mathematic Performance Pretest
The performance pretest consisted of five addition

and 20 subtraction problems varying in level of difficulty. 
The subtraction problems, which ranged from one to three 
columns, were similar in form and difficulty to those 
which would be included in the treatment and posttreatment 
phases of the study. Appendix A contains a copy of the 
mathematical performance pretest.
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S e lf-E ff ic a c y  Judgment

In  m easuring the  s tre n g th  o f m athem atical s e l f -  

e f f ic a c y , the  c h ild re n  were shown f iv e  p a ir s  of 

su b tra c tio n  p roblems o f vary ing  d i f f i c u l t y  s im ila r  to  

those  p resen ted  to  them on th e  p r e te s t .  Each p a ir  of 

su b tra c tio n  problem rep re sen ted  one le v e l  o f d i f f i c u l t y .  

The f iv e  le v e ls  o f  d i f f i c u l ty  v a rie d  only in  terms of 

th e  u n i ts  Cones, te n s , hundreds) o f th e  minuend and 

th e  sub trahend . The f iv e  le v e ls  o f d i f f i c u l ty  were:

(1) s u b tra c tin g  ones from ones, (2) ones from te n s ,

(3) ten s  from te n s ,  (4) te n s  from hundreds, and 

(5) hundreds from hundreds. The numbers in  th e  minuend 

were always la rg e r  than  th o se  in  the  sub trahend , thus 

no borrowing o r exchanging was necessa ry . This gradual 

s t ra te g y  o f  vary ing  th e  u n i ts  which were to  be sub­

t r a c te d  was chosen because i t  was b e liev ed  th a t  

in s t ru c t in g  low a b i l i t y  c h ild re n  in  the  l im ite d  tim e 

of th i s  experim ent to  understand  th e  concepts o f ones, 

ten s  and hundreds and to  s u b tra c t  one from th e  o th e r  

was considered  complex enough. See Appendix B fo r  a 

copy o f th e  su b tra c tio n  examples employed to  a s c e r ta in  

the  s u b je c ts ' m athem atical s e l f - e f f ic a c y  judgments.

Treatm ent C onditions

The su b je c ts  were randomly assigned  to  one o f th ree

trea tm en t co n d itio n s  o r to  a n o n trea ted  c o n tro l group.
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Self-Evaluation. The subjects in this group were given 
a sheet of instructions. These instructions explained, 
with the aid of one example, how to check subtraction 
problems in order to determine whether a solution is 
right or wrong. In order to control for reading ability, 
the experimenter with the use of the chalkboard, explained 
the instructions to these subjects. No further help was 
given. The three self-evaluation technique instructions 
and the sample problems are presented in Appendices F,
G, and H.

Cued Self-Evaluation. The subjects in this group were 
asked whether they thought they got each of the 
subtraction problems (that they attempted to solve) 
right or wrong. The experimenter simply pointed to 
each problem attempted and asked the subject if he or 
she thought that the solution was correct or not.
Neither feedback nor any further assistance was given 
to this group.

External Evaluation. The subjects in this group were 
told whether the items attempted had the correct 
solution. The tester pointed to each problem and 
marked the correct ones with a check and the incorrect 
ones with an "x". No further assistance was given to 
these subjects.
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No T reatm ent. A fo u rth  group o f  su b je c ts  rece iv ed  the  

in s t r u c t io n a l  m a te r ia l  and were adm in istered  th e  f u l l  

s e t  o f  assessm ent procedures (m athem atical perform ance 

t e s t s  and s e l f - e f f ic a c y  judgments) w ithou t any re fe ren c e  

to  e v a lu a tio n . This group would prov ide  a c o n tro l fo r  

any p o s s ib le  e f f e c ts  o f  th e  in s t r u c t io n  a lo n e .

I n s t ru c t io n a l  M a te ria l

I t  has been w ell documented th a t  competence in  

s u b tra c t io n  re q u ire s  th e  knowledge of many s u b s k il ls  

(e .g . Bandura and Schunk, 1981). These in c lu d e , among 

o th e r s ,  s u b tra c tin g  a number from a la rg e r  one; s u b tra c t­

ing  o n es , t e n s , hundreds, e t c . ;  su b tra c tin g  z e ro ; 

s u b tra c tin g  a number from i t s e l f ;  borrowing once, tw ice , 

e t c . ;  and borrowing from zero . P i lo t  work in  the  

development o f th e  in s t r u c t io n a l  m a te r ia ls  rev ea led  th a t  

because o f th e  l im ite d  tim e o f the  experim ent and the  

a b i l i t i e s  o f  th e  su b je c ts  involved  i t  was n ecessa ry :

(1) to  l im i t  th e  number o f  su b trac tio n , s k i l l s  involved 

in  th e  in s t r u c t io n a l  p a r t  of th e  study to  th re e  opera­

t io n s ;  and (2) to  ensure th a t  th e  increm ents in  knowledge 

between th e  o p e ra tio n s  was as g radual as p o s s ib le .

S e ts  o f  in s t r u c t io n a l  m a te r ia l  were designed 

in c o rp o ra tin g  the  th re e  s u b tra c tio n  o p e ra tio n s .
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The m a te r ia l  was organ ized  in  such a way th a t  the  

c h ild re n  were a b le  to  work independently  a t  t h e i r  own 

pace fo r  a s e t  tim e l im i t .  The form at of each in s t ru c ­

t io n a l  s e t  was id e n t i c a l .  The f i r s t  page o f  each s e t  

con ta ined  a f u l l  e x p lan a tio n  o f th e  re le v a n t su b tra c tio n  

o p e ra tio n  along w ith  an example i l l u s t r a t i n g  how the  

so lu tio n  s t r a te g y  could be a p p lie d . The nex t page 

con ta ined  se v e ra l problems to  be so lved  using  the  

d esig n a ted  s t r a te g y .  Thus, fo r  each s u b tra c tio n  

o p e ra tio n , th e  in s t r u c t io n a l  packet con ta ined  one page 

o f  in s t ru c t io n s  follow ed by many examples fo r  the  

su b je c ts  to  a ttem p t to  so lve  which were s im ila r  in  

type  and form to  the  su b tra c tio n  o p e ra tio n  being tau g h t. 

Appendices C, D, and E i l l u s t r a t e  th e se  in s t ru c t io n a l  

m a te r ia ls .

Procedure

The c h ild re n  were adm in istered  th e  m athem atical 

perform ance p r e t e s t  in  groups o f ten  to  f i f t e e n .  They 

were p resen ted  th e  s e t  o f 25 problems and were in s tru c te d  

to  so lve  as many o f  th e  problems as they could . They 

were given 20 m inutes to  com plete the  p r e te s t .

S ince th i s  study focused on c h ild re n  who have 

m athem atical d e f ic ie n c ie s  in  s u b tra c tio n , th o se  who 

c o r re c t ly  so lved  more than  f iv e  su b tra c tio n  problems
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were excluded from the  r e s t  o f  th e  experim ent. However, 

th e  c h ild re n  had a lso  to  so lv e  c o r re c t ly  a t  l e a s t  fou r 

o f th e  f iv e  a d d itio n  problem s. This r e s t r i c t i o n  was 

included  in  the  study in  o rd e r to  ensure th a t  th ese  

su b je c ts  would have th e  p re re q u is i te  s k i l l s  necessary  

to  le a rn  the  v a rio u s su b tra c tio n  o p e ra tio n s  as w ell as 

to  exclude from th is  study  those  c h ild re n  w ith  g ro ss 

le a rn in g  d i s a b i l i t i e s .

On the  fo llow ing day, th e  s u b je c t 's  m athem atical 

e ff ic a c y  judgments were taken . The su b je c ts  f i r s t  

in d iv id u a lly  perform ed a p ra c t ic e  ta sk  to  fa m ilia r iz e  

them w ith  th e  e ff ic a c y  assessm ent form at. Following 

Bandura and Schunk (1981), th e  t e s t e r  stood  a t  vary ing  

d is ta n c e s  (from a few inches to  se v e ra l yards) from the  

c h ild re n  and asked them to  judge whether they could 

jump th ese  d is ta n c e s  and th en , to  r a te  on a 1 0 -po in t 

s c a le  th e  degree o f c e r ta in ty  to  t h e i r  perce ived  

c a p a b il i ty .  In  th is  co n cre te  way, th e  c h ild re n  were 

shown how to  use num erical s c a le  va lues to  convey the 

s tre n g th  of t h e i r  se lf- ju d g e d  e f f ic a c y .

For the  m athem atical s e l f - e f f ic a c y  judgm ents, the  

su b je c ts  were shown, fo r  fou r seconds each, th e  f iv e  

p a ir s  o f s u b tra c tio n  problems d escrib ed  above. This 

b r i e f  exposure was s u f f ic ie n t  to  p o rtra y  th e  n a tu re  

o f  th e  ta sk s  b u t much too  sh o r t fo r  them to  a ttem p t any 

s o lu tio n s . A fte r  each sample exposure, th e  c h ild re n
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judged t h e i r  c a p a b il i ty  to  so lve  th e  type o f problem 

d ep ic ted  and ra te d  the s tre n g th  o f t h e i r  e ff ic a c y  

judgment on a 1 0 -po in t s c a le , ranging  in  one u n i t  

in te rv a ls  from h igh  u n c e rta in ty  (one p o in t)  through 

in te rm e d ia te  va lues of c e r ta in ty  (4 -6 ), to  complete 

c e r t i tu d e  (10 p o in ts ) .  Thus, th e  h ig h er th e  sc a le  

v a lu e , th e  s tro n g e r th e  pe rce ived  s e l f - e f f ic a c y .

While in d iv id u a l sco res  were taken  fo r  each o f 

th e  problems which i l l u s t r a t e d  vary ing  degrees o f 

d i f f i c u l t y ,  the  o v e ra ll  measure o f each s u b je c t 's  

s tre n g th  o f  s e l f - e f f ic a c y  was ob ta ined  by d iv id in g  

the  summied magnitude of th e  sco res by th e  t o t a l  number 

(5) of the  problems shown.

The trea tm en t phase c o n s is te d  of th re e  subphases: 

an in s t ru c t io n a l  subph&se, a trea tm en t subphase, and 

a p ra c t ic e  subphase. Each subphase was repea ted  th re e  

tim e s .

On th e  th i r d  day, sm all groups o f su b je c ts  (5-10) 

were taken by th e  experim enter to  a q u ie t  c lassroom . 

A fte r having se a te d  the  su b je c ts  a t  com fortable d i s ­

tances from one ano ther which would make i t  im possib le  

fo r  them to  view a n o th e r 's  work, they were p resen ted  

w ith  th e  in s t ru c t io n a l  m a te r ia l .  With th e  use o f a 

chalkboard , the  experim enter exp la ined  th e  f i r s t  

su b tra c tio n  o p e ra tio n . The su b je c ts  were asked to  

l i s t e n  c lo se ly  b u t were to ld  th a t  no q u e s tio n s  were
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allow ed a t  t h i s  p o in t .  The experim enter then  to ld  th e  

su b je c ts  to  tu rn  th e  page and to  a ttem p t to  so lve  as 

many o f  th e  problems as p o s s ib le .

This i n i t i a l  p a r t  o f  th e  f i r s t  p r a c t ic e  subphase 

was on ly  f iv e  m inu tes. This allow ed th e  su b je c ts  tim e 

to  a ttem p t some o f th e  f i r s t  examples b u t n o t enough 

tim e to  f in is h  a l l  o f  them. When th e  f iv e  m inutes had 

e la p se d , th i s  s ig n a le d  th e  beginning  o f the  f i r s t  

tre a tm e n t subphase. The a d m in is tra tio n  o f th e  t r e a t ­

ments la s te d  te n  m inutes.

A fte r  th e  f i r s t  trea tm e n t subphase, th e  su b je c ts  

were asked to  con tinue  to  work on th e  examples th a t  

they  had i n i t i a l l y  s ta r te d  fo r  ano ther te n  m inutes. 

Following t h i s ,  th e  second in s t r u c t io n a l  o p e ra tio n  was 

i l l u s t r a t e d .  In  term s o f p ro ced u res , tim e and form at, 

th e  second and th i r d  subphases of in s t r u c t io n ,  t r e a t ­

m ent, and p ra c t ic e  were e x a c t d u p lic a tio n s  o f  the  

f i r s t .  The only  d if fe re n c e s  between them were in  

term s o f th e  s u b tra c tio n  o p e ra tio n s  and th e  correspond­

ing  examples employed. In  a l l ,  th e  d u ra tio n  o f the  

th re e  subphases was approxim ately  75 m inu tes. C hart I 

o u t l in e s  th e  th re e  phases o f  the  s tu d y .
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C hart I

Phases o f  th e  Experim ent.

P re trea tm en t Phase

A d d itio n /su b tra c tio n  p r e t e s t  

S e lf -e f f ic a c y  judgment p r e te s t

T reatm ent Phase

In s tru c t io n  on s u b tra c tio n  o p e ra tio n  #1, 

then  5 m inutes p r a c t ic e .

A dm inister trea tm en t #1, then  10 m inutes p ra c t ic e .  

In s t ru c t io n  on s u b tra c tio n  o p e ra tio n  #2, 

then  5 m inutes p r a c t ic e .

A dm inister trea tm en t #2, then  10 m inutes p ra c t ic e .  

In s t ru c t io n  on s u b tra c tio n  o p e ra tio n  #3, then 

5 m inutes p r a c t ic e .

A dm inister trea tm e n t #3, then  10 m inutes p ra c t ic e .

P o s ttrea tm en t Phase

S e lf -e f f ic a c y  judgment p o s t t e s t .

S u b tra c tio n  p o s t t e s t .

S e lf -e v a lu a tio n  judgments ( c o r re c t ,  i n c o r r e c t ) . 

I n t e r e s t  p o st-a ssessm en t (su b tra c tio n  and d ig i t  

symbol p rob lem s).
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P o sttrea tm en t Assessment

Mathematical Performance Posttest
The procedures th a t  were employed in  the  p o s t t r e a t ­

ment phase o f the  study were adm in istered  on th e  day 

fo llow ing the  com pletion o f  the  trea tm en t subphases.

A p a r a l l e l  form o f the  perform ance p r e te s t  was designed 

and given to  each o f th e  s u b je c ts . The p o s t te s t  co n s is ted  

o f 20 su b tra c tio n  problems s im ila r  in  form and d i f f i c u l ty  

to  those  on th e  p r e te s t .  The su b je c ts  were allowed 

30 m inutes to  complete the  p o s t t e s t .  See Appendix I fo r  

a copy o f the  p o s t te s t .

Self-Efficacy Judgments
The c h i ld r e n 's  s e l f - e f f ic a c y  judgments were assessed  

fo r  a second tim e p r io r  to  the  a d m in is tra tio n  o f the  

m athem atical p o s t te s t .  The reasons fo r  th i s  were two­

fo ld : (1) to  measure th e  e f f e c ts  o f th e  v arious t r e a t -
*

ments on th e  p re trea tm en t s e l f - e f f ic a c y  judgm ents, and

(2) to  measure the  value o f the  s e l f - e f f ic a c y  judgments 

in  p re d ic tin g  subsequent m athem atical perform ance.

P o s t te s t  S e lf-e v a lu a tio n

Following the  p o s t t e s t ,  an a d d it io n a l  measure was 

taken . A ll o f the  su b je c ts  were asked to  ev a lu a te  the  

co rre c tn e ss  o f t h e i r  so lu tio n s  on th e  .achievement p o s t­

t e s t .  The experim enter po in ted  to  each problem attem pted

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



32

and asked the  su b je c t  how su re  he o r  she was t h a t  i t  was 

c o r r e c t .  For th i s  q u estio n / th e  same s e l f -e f f ic a c y  

measures were employed. This procedure was adm in istered  

in  o rd e r to  a s c e r ta in  whether the  s e lf -e v a lu a tio n  group 

would be ab le  to  be more accu ra te  than  th e  o th e r  group 

members about th e  c o rre c tn e ss  o f t h e i r  su b tra c tio n  

s o lu t io n s .

I n te r e s t

On th e  day a f t e r  th e  p o s ttrea tm e n t assessm ent, 

the  s u b je c ts ' i n t e r e s t  in  su b tra c tio n  problem s were 

a sse ssed . In accordance w ith  Bandura and Schunk (1981), 

the  experim enter exp lained  to  the  su b je c ts  in d iv id u a lly  

th a t  he had ano ther ta sk  fo r  them to  do. The c h ild re n  

were shown two s ta ck s  o f two pages each. In  one s ta ck  

th e re  were 20 s u b tra c tio n  problems s im ila r  to  those on 

th e  p o s t te s t  w hile  the  o th e r  s ta c k  con ta ined  rows of 

d ig it-sym bol problems adapted from the  W echsler I n t e l l i ­

gence Scale fo r  C h ild ren . The d ig it-sym bol problem 

invo lves f i l l i n g  in  rows o f empty squares w ith  symbols 

corresponding to  the  d ig i t s  appearing above each square. 

The c h ild re n  were informed th a t  they could work on one 

o r  th e  o th e r , o r both ta s k s . This d ec is io n  and the  

tim e sp en t on each a c t iv i ty  would be up to  them a lone . 

The su b je c ts  were allowed 15 m inutes fo r  th is  a c t iv i ty .  

The c h i ld re n 's  measure o f i n t e r e s t  was determ ined by
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t h e i r  i n i t i a l  cho ice  o f a c t iv i t y .  The d i g i t  symbol and 

th e  p o s t assessm ent s u b tra c tio n  p roblems a re  p resen ted  

in  Appendices J  and K. Furtherm ore, th e  number o f 

s u b tra c tio n  problems attem pted  by the  su b je c ts  in  a l l  

th e  fo u r groups was a lso  no ted  and was employed as an 

a d d it io n a l  in d ic a tio n  o f th e  c h i ld r e n 's  i n t e r e s t  in  

working on su b tra c tio n  problem s.
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Chapter 3 

R esu lts

M athem atical Performance

Analyses o f  va rian ce  were computed on th e  d i f f e r e n t  

s e t s  o f  m athem atical d a ta  w ith  two genders (male, fem ale ), 

two phases ( p r e te s t ,  p o s t t e s t ) , and fo u r trea tm en t condi­

tio n s  (s e lf -e v a lu a tio n  techn ique , e x te rn a l  e v a lu a tio n , 

cued s e lf - e v a lu a t io n ,  and c o n tro l)  re p re se n tin g  the  main 

f a c to r s .  No s ig n i f ic a n t  gender d if fe re n c e s  were found 

on any o f  th e  measures a t  e i th e r  the  p r e t e s t  o r p o s t te s t  

assessm ent phases. This was expected s in c e  the  sample 

was confined  to  c h ild re n  w ith  m athem atical d e f i c i t s .

At the  p r e te s t  phase, the  g roups' sco res  d id  not 

d i f f e r  on e i th e r  o f the  two m athem atical measures (add i­

t io n  o r  s u b tr a c t io n ) . This r e s u l t  was a lso  expected 

because the  su b je c ts  were s e le c te d  based on lim ite d  

param eters o f th ese  two m easures.

Analyses o f th e  p o s t t e s t  s u b tra c tio n  d a ta  showed a 

h ig h ly  s ig n i f ic a n t  main e f f e c t  fo r  tre a tm e n t, F(3,92)

= 64.39 p < .0 0 1 . F u rth e r comparisons among the  in d iv i ­

dual groups were c a r r ie d  ou t employing the  Sheffe 

p rocedure. These analyses rev e a le d , as hypo thesized , 

th a t  the  su b je c ts  who were tra in e d  to  use th e  s e l f -  

e v a lu a tio n  techn ique g o t s ig n i f ic a n t ly  more su b tra c tio n  

problems c o r re c t  than  th e  su b je c ts  in th e  e x te rn a l 

e v a lu a tio n  group ( p ^ .0 5 ) ,  th e  cued s e lf -e v a lu a tio n
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group ( p < .0 5 ) ,  and the  c o n tro l group (p< .0 5 ). No 

o th e r  comparisons a tta in e d  s t a t i s t i c a l  s ig n if ic a n c e .

The means o f th e  number o f problems c o r re c t  fo r  the  

trea tm en t and c o n tro l groups a t  th e  two phases o f the  

study a re  shown in  Table 1. The s u b je c ts ' su b tra c tio n  

sco res a t  th e  p r e te s t  and p o s t t e s t  phases o f the  

experim ent a re  p resen ted  g ra p h ic a lly  in  F igure  1.

The p o s t t e s t  su b tra c tio n  d a ta  was fu r th e r  analyzed 

in  terms of the  le v e l  o f d i f f i c u l ty  (easy and d i f f i c u l t )  

o f th e  su b tra c tio n  problem s. The "easy" problems were 

defined  as th o se  th a t  corresponded to  the  s e l f - e f f ic a c y  

judgment le v e l  number one d i f f i c u l ty  (su b trac tin g  

ones from ones) and the  " d i f f i c u l t "  problems were defined  

as those  th a t  corresponded to  the  s e l f - e f f ic a c y  judgment 

le v e ls  o f two to  f iv e  re s p e c tiv e ly  (su b tra c tin g  ones from 

te n s , ten s  from te n s , ten s  from hundreds, and hundreds 

from hund reds). No fu r th e r  d e lin e a tio n  o f the  le v e ls  

was necessary .because  a look a t  th e  d a ta  revealed  th a t  

only a few o f  the  su b je c ts  were ab le  to  c o r re c t ly  solve 

any o f the  l a t t e r  th re e  le v e ls  of su b tra c tio n  d i f f i c u l ty .

Analyses of v a riance  were computed on th is  s e t  of 

da ta  w ith  two genders, two le v e ls  o f com plexity (easy 

and d i f f i c u l t )  and four trea tm en t co n d itio n s as the  

main f a c to r s .
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Table 1
Means in  terms o f th e  number o f c o r r e c t  so lu tio n s  a t  th e  

d i f f e r e n t  phases o f  th e  experim ent fo r  th e  fou r groups.

C o rrec t S o lu tio n s

Group P re te s t P o s t te s t

M • SD _M__ SD

S e lf -e v a lu a tio n  technique 3.29 .46 6.75 1.39

E x te rna l e v a lu a tio n 3.38 .57 4.13 .85

Cued s e lf -e v a lu a tio n 3.42 .50 3.67 .56

C ontrol 3.36 .49 3.63 .58
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These an a ly ses rev ea led  a s ig n i f ic a n t  d if fe re n c e  

between groups in  terms o f  the  number o f c o r re c t  so lu tio n s  

on th e  d i f f i c u l t  su b tra c tio n  problem s, F (3,92) = 69.50 

p < .0 1 .  No such d if fe re n c e  e x is te d  between th e  groups 

fo r  th e  e a s ie r  problem s. S cheffe  p o s t hoc comparisons 

showed t h a t  th e  s e lf -e v a lu a tio n  group g o t s ig n i f ic a n t ly  

more d i f f i c u l t  problems c o r re c t  on th e  s u b tra c tio n  p o s t­

t e s t  than  th e  members o f  th e  o th e r  th re e  groups ( p { .0 5 ) .  

No o th e r  comparisons a t ta in e d  s ig n if ic a n c e . This r e s u l t  

in d ic a te d  no t on ly  th a t  th e  su b je c ts  in  the  s e lf -e v a lu a ­

t io n  group d id  s ig n i f ic a n t ly  b e t t e r  o v e ra ll  on the  

s u b tra c tio n  p o s t t e s t  in  term s o f th e  number c o r re c t  b u t 

a lso  th a t  they  were ab le  to  o b ta in  the  c o r re c t  so lu tio n  

o f th e  more d i f f i c u l t  problems s ig n i f ic a n t ly  more o f te n  

than  th e  membersof th e  o th e r  th re e  groups.

The mean sco res  o f each group on th e  dependent 

m easures a re  p resen ted  in  Table 2.
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Table 2.
Mean Scores on th e  V arious Measures fo r  Each Experim ental 

Group.

Group

Measure S e lf-■evaluation E x te rn a l Cued C ontrol

P r e te s t  s e l f - e f f ic a c y 2.58 2.54 2.62 2.73

P o s t te s t  s e l f - e f f ic a c y 3.45 3.42 3.49 3.58

P o s t te s t  s e l f -e v a lu a tio n  
(c o r re c t  so lu tio n )

8.3 5.4 5.0 5.1

P o s t te s t  s e l f -e v a lu a tio n  
( in c o r re c t  so lu tio n )

1.7 4.4 4.6 4.7

I n te r e s t
( su b tra c tio n  number 
attem pted)

8.2 5.1 4.9 4.0
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A nalyses a ls o  revea led  a h ig h ly  s ig n i f ic a n t  main 

e f f e c t  fo r  phase (p re te s t  to  p o s t te s t )  o f th e  e x p eri­

ment in  term s o f s u b tra c tio n  competency, F(3,92) = 94.29 

p < .0 0 1 . P o st hoc comparisons showed th a t  only th e  s e l f -  

ev a lu a tio n  technique group a t ta in e d  s t a t i s t i c a l  s i g n i f i ­

cance in  term s o f the  number o f problems solved c o r re c t ly  

from p r e te s t  to  p o s t te s t  ( p < .0 5 ) .

S e lf-E ff ic a c y  Judgments

Analyses o f va rian ce  were computed using  a two 

(gender) by two (phases: p re tre a tm e n t and p o sttrea tm en t)

by fou r (groups: s e l f -e v a lu a tio n  techn ique , e x te rn a l

e v a lu a tio n , cued s e lf -e v a lu a tio n , and c o n tro l)  by f iv e  

( s e l f - e f f ic a c y  judgments: le v e ls  o f su b tra c tio n  d i f f i ­

cu lty ) d esig n .

C ontrary to  what was p re d ic te d , the  analyses revealed  

no s ig n i f ic a n t  main e f f e c ts  o f group. There was, however, 

a s ig n i f ic a n t  main e f f e c t  fo r  phase, F(3,92) = 39.68 

p < .0 0 1 . While a l l  of th e  groups in c reased  th e i r  s e l f -  

e ff ic a c y  judgments from p r e te s t  (2.62) to  p o s t te s t  (3 .4 9 ), 

the  only s ig n i f ic a n t  d if fe re n c e  found was between the 

phases o f le v e l  number two d i f f i c u l t y .  P ost hoc compari­

sons rev ea led  th a t  p re trea tm en t s e l f - e f f ic a c y  judgments 

o f  le v e l  two d i f f i c u l ty  were s ig n i f ic a n t ly  d i f f e r e n t  

from the  p o s ttrea tm e n t o f th e  same le v e l ,  p ^ .0 1 .
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Table 3 c o n ta in s  th e  p r e te s t  and p o s t t e s t  mean sco res of 

th e  s e l f - e f f ic a c y  judgm ents.

Analyses o f th e  o th e r  fo u r le v e ls  o f d i f f i c u l ty  in  

term s o f  phase were no t s t a t i s t i c a l l y  s ig n i f ic a n t .  The 

means o f th e  s e l f - e f f ic a c y  judgments o f le v e l  two 

in c reased  from 2.73 (p retrea tm en t) to  6.38 (p o s t t r e a t ­

ment) . This in d ic a te s  th a t  re g a rd le s s  o f group member­

sh ip , the  su b je c ts  f e l t  n ea rly  2 .5  tim es more co n fid en t 

about so lv ing  th is  type o f su b tra c tio n  problem a f t e r  

th e  trea tm en t than  they  d id  b e fo re . Two q u estio n s a re  

posed by t h i s  r e s u l t  which w i l l  be d iscu ssed  in  d e ta i l  

below: (1) Why d id  th i s  d if fe re n c e  occur a t  only th i s

le v e l  of d i f f ic u l ty ?  and (2) were th e  s e l f - e f f ic a c y  

judgments r e a l  o r im aginary?, in  o th e r  words, were a l l  

o f th e  su b je c ts  ab le  to  c o r re c t ly  so lve  th i s  le v e l  of 

s u b tra c tio n  problem o r were t h e i r  s e l f - e f f ic a c y  judgments 

in accu ra te?

In  an a ttem pt to  answer th e  second q u e s tio n , 

a d d it io n a l  d a ta  was c o lle c te d .
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Table 3.
P re - and P o s t te s t  Mean Scores o f  S e lf -e f f ic a c y  Judgments 

by Levels o f D if f ic u l ty  fo r  Each Group.

P re te s t

Group
1

Levels o f D if f ic u l ty  
2 3 4 5

S e lf -e v a lu a tio n 6.42 2.75 1.50 1.21 1.25

E x te rn a l e v a lu a tio n 6.33 2.68 1.29 1.28 1.27

Cued s e lf -e v a lu a tio n 6.50 2.67 1.37 1.25 1.28

C ontro l 6.63 2.80 1.42 1.38 1.42

T o ta ls 6.47 2.73 1.40 1.28 1.31

P o s t te s t

Group
1

L evels o f  D if f ic u l ty  
2 3 4 5

S e lf -e v a lu a tio n 7.0 5.89 1.71 1.29 1.25

E x te rn a l e v a lu a tio n 6.58 6.50 1.38 1.33 1.29

Cued s e l f -e v a lu a t io n 6.38 6.75 1.58 1.34 1.42

C ontro l 6.50 6.38 1.67 1.64 1.44

T o ta ls 6.64 6.38 1.58 1.40 1.34
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Accuracy Between S e lf -e f f ic a c y  Judgments and Performance

A nalyses o f  v a ria n ce  were computed using  a two 

(gender) by fo u r (groups: s e l f - e v a lu a t io n ,  cued s e l f -

e v a lu a tio n , e x te rn a l  e v a lu a tio n  and c o n tro l)  by two 

(accuracy: c o r r e c t  and in c o r re c t  so lu tio n s )  d esig n .

These an a ly ses  rev ea led  a main e f f e c t  fo r  group when 

the  problem so lu tio n  was c o r r e c t ,  F (3 ,92)=34.25 p ^ .0 0 1 ,  

and a main e f f e c t  fo r  group when th e  problem so lu tio n  

was in c o r r e c t ,  F(3 ,92)=30.54 p ^ .O O l.

S c h e ffe 's  p o s t hoc m u ltip le  com parisons showed th a t

the  s e lf - e v a lu a t io n  judgments o f  th e  su b je c ts  in  the  s e l f -

e v a lu a tio n  techn ique group were s ig n i f ic a n t ly  h igher 

than  those  o f  the  members o f  the  o th e r  th re e  groups 

(which d id  n o t d i f f e r  s ig n i f ic a n t ly  from each o ther) 

when th e  p o s t t e s t  su b tra c tio n  problem attem pted  was 

c o r r e c t  ( p < .0 5 ) .  By th e  same token , the  s e lf -e v a lu a tio n  

judgments o f  th e  su b je c ts  in  the  s e lf -e v a lu a tio n  tech ­

nique group were s ig n i f ic a n t ly  lower than  th o se  o f the 

members o f th e  o th e r  th re e  groups (ag a in , which d id  not 

s ig n i f ic a n t ly  d i f f e r  from each o th er)  when th e  p o s t te s t  

s u b tra c tio n  problem attem pted  was in c o r re c t  (p < .0 5 ) .

What th e se  an a ly ses  re v e a le d , as was p re d ic te d , was th a t

th e  s e lf -e v a lu a t io n  judgments o f th e  su b je c ts  in  th e

s e lf -e v a lu a t io n  group were s ig n i f ic a n t ly  more accu ra te  

than  those  o f th e  o th e r  s u b je c ts .
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P o st Assessment I n te r e s t

Another source o f d a ta  in  th e  p re s e n t study involved

th e  s u b je c t 's  cho ice of e i th e r  a ttem p ting  to  so lve  some

a d d it io n a l  s u b tra c tio n  examples o r  working on some d i g i t

symbol problem s. F requencies o f choice a c t iv i ty  a re

p resen ted  in  Table 4. S ince th i s  d a ta  involved two

d is c r e te  e n t i t i t e s , i t  was analyzed n o n p a ram etrica lly .

C hi-square procedures (two c a te g o r ie s  by fo u r groups)

were employed to  analyze d if fe re n c e s  in  choice o f

a c t iv i t y  as i t  r e la te d  to  group membership.

The a n a ly s is  revea led  th a t  choice o f a c t iv i ty  i s
2s ig n if ic a tn ly  r e la te d  to  group membership, X (3) -  10 .46 , 

p ^ .015. A fu r th e r  a n a ly s is ,  a p a r t i t i o n  o f C h i-square, 

supported the  hypo thesis  th a t  s ig n i f ic a n t ly  more su b je c ts  

in  th e  th ree  trea tm en t groups chose to  a ttem p t to  

so lve  a d d it io n a l  s u b tra c tio n  problems than  th e  su b je c ts  

in  th e  c o n tro l group. In  c o n tr a s t ,  s ig n i f ic a n t ly  more 

su b je c ts  in  th e  c o n tro l group chose to  do th e  d ig i t  

symbol problems than  th e  su b je c ts  in  th e  o th e r  th ree  

g roups.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



45

Table 4
Frequency count o f  s u b je c t 's  cho ice  o f a c t iv i ty  as i t  

was re p re se n te d  by group membership.

______  A c tiv ity  _____
Group S u b tra c tio n  D ig it  Symbol

S e lf -e v a lu a tio n  technique 17 7

E x te rn a l e v a lu a tio n  13 11

Cued s e lf -e v a lu a tio n  11 13

C ontro l 6 18
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The f in a l  source o f  d a ta  was the  number o f 

s u b tra c tio n  problem s attem pted  by th e  su b je c ts  in  

th e  p o s t assessm ent i n t e r e s t  phase. This d a ta  

was analyzed by employing a n a ly s is  o f va rian ce  

procedures w ith  two genders and fo u r trea tm en t 

co n d itio n s  re p re se n tin g  the  main f a c to r s .

While no s ig n i f ic a n t  gender d if fe re n c e s  were 

found, th e  a n a ly s is  showed a s ig n i f ic a n t  main 

e f f e c t  fo r  tre a tm e n t, F (3 ,92) = 10.16 p ^ .0 1 .

P ost hoc comparisons rev e a le d , as p re d ic te d , th a t  

th e  s e lf -e v a lu a tio n  group attem pted  s ig n i f ic a n t ly  

more s u b tra c tio n  problems than  th e  members o f th e  

o th e r  th re e  groups ( p < .0 5 ) .  No o th e r  comparisons 

were s ig n i f ic a n t .

A f in a l  p o in t to  be made o f th e  r e s u l t  was th a t  

during  th e  p ra c t ic e  p h a ses , one hundred p e rc e n t o f 

th e  su b je c ts  in  th e  s e lf -e v a lu a tio n  group attem pted  

to  employ th e  s e l f -e v a lu a tio n  techn ique .
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Chapter 4 
D iscussion

The r e s u l t s  o f  th i s  study would seem to  confirm  th a t  

low a b i l i t y  second grade c h i ld re n ,can le a rn  a s e lf -e v a lu a ­

t io n  techn ique  which would in  tu rn  a f f e c t  t h e i r  competence, 

s e l f -p e rc e p ts  o f e ff ic a c y  and in t e r e s t  in  m athem atical 

problem s.

The p re se n t study provided evidence th a t  teach ing  c h i l ­

dren  to  employ th e  s e l f - r e g u la to ry  p rocess o f  s e lf -e v a lu a ­

t in g  t h e i r  own work can in c re a se  t h e i r  su b tra c tio n  s k i l l s .  

S u b jec ts  who were tau g h t to  employ a s e lf -e v a lu a tio n  

techn ique d id  s ig n i f ic a n t ly  b e t t e r  in  term s o f the  number 

o f c o r r e c t  s o lu tio n s  on th e  su b tra c tio n  p o s t t e s t  than  th e i r  

c o u n te rp a r ts  who were tau g h t in  one o f th e  two usua l 

in s t r u c t io n a l  s ty le s :  cued s e lf -e v a lu a tio n  and e x te rn a l

e v a lu a tio n . While te a ch e rs  have fo r  years voiced  the  

op in ion  th a t  teach ing  c h ild re n  s p e c if ic  methods to  evalu ­

a te  t h e i r  own work i s  a f a r  su p e rio r  way of enhancing 

s tu d e n t achievem ent, t h i s  s tudy , as  hypo thesized , provided 

th e  f i r s t  evidence th a t :  (1) young, low a b i l i t y  s tu d e n ts

could le a rn  a s e lf -e v a lu a tio n  techn ique ; and (2) t h a t  th is  

techn ique  could in c re a se  s tu d e n t perform ance.

As w ith  p rev ious re sea rch  (Bandura and Schunk, 1981; 

Zimmerman and R ing le , 1981; Bandura and Cervone, 1983), 

th e  r e s u l t s  o f th e  c h ild re n ’s s e l f - e f f ic a c y  judgments 

were more complex than  i n i t i a l l y  hypo thesized . While 

th e  s u b je c ts ' s e l f - e f f ic a c y  judgments in c reased
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s ig n i f ic a n t ly  from p re tre a tm e n t to  p o s ttrea tm e n t 

because o f  th e  d if fe re n c e  between th e  sco res of le v e l 

number two d i f f i c u l t y ,  i t  was n o t as o r ig in a l ly  hypothe­

s iz e d , r e la te d  to  trea tm en t c o n d itio n s . In  f a c t ,  the  

p a t te rn  o f  th e  s e l f - e f f ic a c y  judgments from p re trea tm en t 

to  p o s ttre a tm e n t were q u i te  s im ila r  fo r  a l l  the  groups. 

In  o rd e r to  understand  th i s  r e s u l t  more c le a r ly ,  one 

must look more c lo se ly  a t  th e  s e l f - e f f ic a c y  scores of 

th e  f iv e  d i f f e r e n t  le v e ls  o f d i f f i c u l t y .

The sco res  o f the th i r d ,  fo u rth  and f i f t h  le v e ls  of 

d i f f i c u l t y  o f the  s e l f - e f f ic a c y  judgments remained q u ite  

low from p re tre a tm e n t to  p o s ttrea tm e n t assessm ents fo r  

a l l  groups (approxim ately a 1.5 s e l f - e f f ic a c y  r a t i n g ) . 

A pparen tly , n e ith e r  the  in s t ru c t io n a l  m a te r ia ls  nor the 

trea tm e n ts  had any e f f e c t  on the  s u b je c ts ' confidence 

about being ab le  to  so lve th ese  types o f problem s.

These types o f problems were deemed too  d i f f i c u l t  to  

so lv e  b e fo re  the  trea tm en t co n d itio n s  and remained so 

a f t e r  th e  trea tm en t c o n d itio n s .

Bandura and Cervone (1983) a ttem pted  to  exp la in  

t h i s  r e s u l t .  They suggested th a t  when people commit 

them selves to  e x p l i c i t  s tandards o r g o a ls , perceived  

n eg a tiv e  d isc rep a n c ie s  between what they can do and

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



49

and what they  seek to  ach ieve c re a te s  s e l f - d i s s a t i s f a c ­

t io n s  th a t  serve  as m o tiv a tio n a l inducements fo r  enhanced 

e f f o r t .  However, they  d i d n 't  suggest th a t  perce ived  

s e l f - e f f ic a c y  and perform ance m o tiva tion  were a monotoni- 

c a l ly  in c re a s in g  fu n c tio n  o f the  degree o f perce ived  

d isc repancy . R ather, th e  au th o rs  p o s ite d  th a t  perform ances 

t h a t  f a l l  markedly sh o r t  o f s tan d ard s a re  a p t  to  g ive 

r i s e  to  discouragem ent and th u s , as w ith  t h i s  s tu d y , no t 

have a p o s i t iv e  e f f e c t  on th e  s u b je c ts ' s e l f - e f f ic a c y  

judgm ents.

By c o n tr a s t ,  th e  sco res o f th e  f i r s t  le v e l  of 

d i f f i c u l ty  remained q u ite  h igh from p re tre a tm e n t to  

p o s ttrea tm e n t (approxim ately a 6.5  s e l f - e f f ic a c y  r a t in g ) .

I t  would seem th a t  th e  su b je c ts  had, on the  average, the  

same h igh le v e l  o f confidence about so lv ing  th i s  easy 

type o f s u b tra c tio n  problem both befo re  and a f t e r  the  

tre a tm e n ts . This r e s u l t  seems a lso  to  be in  accordance 

w ith  th e  th e o riz in g  o f Bandura and Cervone (1983) who 

s ta te d  th a t  a tta in m en ts  t h a t  match o r su rpass p ersonal 

s tan d ard s c re a te  s e l f - s a t i s f a c t io n s  th a t  se rv e  to  m aintain  

a h igh le v e l  o f perceived  s e l f - e f f ic a c y .

On th e  o th e r  hand, th e  s e l f - e f f ic a c y  ra t in g s  of 

th e  second le v e l  o f  d i f f i c u l ty  o f s u b tra c tio n  problem 

type in c reased  s ig n i f ic a n t ly  from p re tre a tm e n t (2.7) 

to  p o s ttre a tm e n t (6.4) and, as s ta te d  p re v io u s ly ,
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i r r e s p e c t iv e  o f  group m em bership. A t f i r s t  g la n c e , 

t h i s  r e s u l t  would seem to  su p p o r t th e  f a c t  t h a t  th e  

i n s t r u c t i o n a l  m a te r ia l  a n d /o r  th e  tre a tm e n ts  had a 

p o s i t iv e  e f f e c t  on th e  s u b je c t s ' b e l i e f s  ab o u t be ing  

a b le  to  so lv e  t h i s  l e v e l  o f  d i f f i c u l t y  o f  s u b t r a c t io n  

p rob lem s. I t  i s  p o s s ib le  t h a t  th e  s u b je c ts  f e l t  t h a t  

t h i s  second ty p e  o f  problem  d i d n ' t  lo o k  to o  much more 

d i f f i c u l t  th a n  th e  f i r s t  ty p e  and th u s ,  th ey  would be 

a b le  to  so lv e  i t  c o r r e c t ly .  Bandura and Cervone (1983) 

and Bandura (1986) seem to  a g re e  w ith  th e  above suppo­

s i t i o n  when th ey  s t a te d  t h a t  m o d era te ly  d is c r e p a n t  

perfo rm ances w hich a llo w  th e  p e rso n  to  view  th e  new 

s ta n d a rd  o r  g o a l a s  j u s t  s l i g h t l y  ex ceed ing  t h e i r  

p re v io u s  perfo rm ance and th u s  a t t a i n a b le  a re  l i k e l y  

to  in c re a s e  th e  l e v e l  o f  o n e ' s  p e rc e iv e d  s e l f -  e f f ic a c y  

judgm ents.

The r e s u l t s  o f  th e  s u b t r a c t io n  p o s t t e s t  showed t h a t  

th e  c h i l d r e n 's  s e l f - e f f i c a c y  judgm ents w ere q u i te  accu­

r a t e  in  re g a rd  to  th e  f i r s t ,  t h i r d ,  f o u r th  and f i f t h  

l e v e ls  o f  d i f f i c u l t y  o f  s u b t r a c t io n  ty p e s .  W hile th e  

s u b je c ts  d id  q u i te  w e ll in  te rm s o f  c o r r e c t  s o lu t io n s  

w ith  th e  f i r s t  l e v e l  o f  s u b t r a c t io n  p ro b lem s, th ey  d id  

q u i te  p o o rly  w ith  re g a rd  to  th e  l a t t e r  th r e e  l e v e l s  o f  

d i f f i c u l t y .  What rem ained to  be  seen  was w he ther th e  

s u b je c t s ' s e l f - e f f i c a c y  judgm ents on th e  Type #2 d i f f i -
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c u l ty  l e v e l  w ere a c c u ra te  and i f  t h i s  accu racy  was 

r e l a t e d  to  t r e a tm e n t  c o n d i t io n s .

A d d it io n a l  d a ta  o b ta in e d  from  th e  s u b je c ts  a f t e r  

th e  p o s t t e s t  was a d m in is te re d  re v e a le d  th e  answ ers to  

th e  above7 posed  q u e s t io n s .  The r e s u l t s  showed t h a t  th e  

s e l f - e v a lu a t io n  judgm ents o f  th e  s u b je c ts  in  th e  s e l f -  

e v a lu a t io n  te c h n iq u e  group w ere s i g n i f i c a n t l y  h ig h e r  

th a n  th o s e  o f  th e  members o f  th e  o th e r  th r e e  groups 

when th e  p o s t t e s t  s u b t r a c t io n  problem  a ttem p ted  was 

c o r r e c t .  In  c o n t r a s t ,  th e  s e l f - e v a lu a t io n  judgm ents o f  

th e  s u b je c ts  in  th e  s e l f - e v a lu a t io n  tec h n iq u e  group 

were s i g n i f i c a n t l y  low er th a n  th o se  o f  th e  members o f  

th e  o th e r  th r e e  groups when th e  p o s t t e s t  s u b tr a c t io n  

problem  a tte m p te d  was i n c o r r e c t .  W hile i t  i s  q u i te  

c l e a r  t h a t  g roup  m embership d id  n o t  have an e f f e c t  on 

th e  in c re a s e  o f  s e l f - e f f i c a c y  judgm ents, a s  was o r i g i ­

n a l ly  h y p o th e s iz e d , i t  i s  e q u a lly  c l e a r  t h a ’. group 

m embership d id  have an e f f e c t  on th e  accu racy  o f  th e  

s u b j e c t s ' s e l f - e f f i c a c y  judgm en ts, i . e . ,  th e  s e l f -  

e v a lu a t io n  te c h n iq u e  group  w ere s i g n i f i c a n t l y  more 

a c c u ra te  in  r e g a rd  to  t h e i r  p o s t t e s t  s e l f - e f f i c a c y  

judgm ents th a n  th e  members o f  th e  cued s e l f - e v a lu a t io n ,  

e x te r n a l  e v a lu a t io n  and c o n tr o l  g ro u p s . T his r e s u l t  

s u p p o r ts  th e  p re v io u s  r e s e a rc h  o f  Bandura and Schunk 

(1981) and Zimmerman and R in g le  (1981) w hich found
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complex and , a t  t im e s , p e rp le x in g  b u t  a c c u ra te  and 

c o n s i s t e n t  p a t t e r n s  i n  te rm s o f  c h i ld r e n ’ s s e l f - e f f i c a c y  

judgm ents. In  a d d i t io n ,  th e  above r e s u l t  o f  t h i s  s tudy  

s u p p o r ts  th e  p re v io u s  r e s e a rc h  o f  Bandura and Schunk 

(1981) and Schunk (1981, 1983) w hich found t h a t  c h i l d r e n 's  

s e l f - e f f i c a c y  judgm ents can be em ployed, a lth o u g h  n o t 

e a s i l y ,  a s  a  way o f  p r e d ic t in g  f u tu r e  ach ievem en t.

A nother a re a  o f  i n t e r e s t  o f  t h i s  s tu d y  was concerned  

w ith  enhancing  th e  m o tiv a tio n  o f  low a b i l i t y  s tu d e n ts .

Would te a c h in g  them a s e l f - e v a lu a t io n  tec h n iq u e  in c re a s e  

t h e i r  i n t e r e s t  in  a tte m p tin g  to  s o lv e  s u b t r a c t io n  problem s? 

The r e s u l t s  o f  th e  d a ta  concerned  w ith  t h i s  i s s u e  confirm ed 

th e  i n i t i a l  h y p o th e s is  in  two ways. F i r s t ,  th e  r e s u l t s  

re v e a le d  t h a t  s i g n i f i c a n t l y  more s u b je c ts  in  th e  th re e  

t r e a tm e n t  g roups i n i t i a l l y  chose to  do a d d i t io n a l  s u b tr a c ­

t i o n  p rob lem s th a n  th e  s u b je c ts  in  th e  c o n tr o l  group and 

second , th e  s u b je c ts  in  th e  s e l f - e v a lu a t io n  group a ttem p ted  

s i g n i f i c a n t l y  more s u b t r a c t io n  problem s in  t h a t  f r e e -c h o ic e  

s i t u a t i o n  th a n  th e  s u b je c ts  i n  th e  o th e r  th r e e  g ro u p s.

Bandura (1986), in  h is  r e c e n t  book w hich r e e v a lu a te s  

t h i s  whole a r e a ,  has su g g e s te d  t h a t  a  p e r s o n 's  p e rc e iv e d  

s e l f - e f f i c a c y  n o t  o n ly  d e te rm in e s  h i s  o r  h e r  c h o ice  o f 

a c t i v i t y  b u t  a ls o  d e te rm in e s  th e  amount o f  s u s ta in e d  

e f f o r t  th e  p e rso n  w i l l  be m o tiv a te d  to  expend on t h a t  

a c t i v i t y .  The r e s u l t s  o f  th e  p r e s e n t  s tu d y  su p p o rted
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b o th  o f  th e s e  a ssu m p tio n s . Bandura (1986) d isc u sse d  th e  

im portance  and need to  te a c h  s e l f - e v a lu a t io n  te c h n iq u e s  

such  a s  th e  one in  t h i s  s tu d y  i f  we a re  to  develop  s e l f ­

r e g u la te d  l e a r n e r s .  He s t a t e d  t h a t  two n e c e ssa ry  

components o f  an e f f e c t iv e  s e l f - e v a lu a t io n  tec h n iq u e  

a re  knowledge o f  o n e 's  perform ance (feedback) and a 

s ta n d a rd  o r  g o a l to  which one can compare t h e i r  p e r f o r ­

mance. To r e g u la te  le a rn in g  e f f e c t i v e l y ,  p e rfo rm ers  

m ust have a t  l e a s t  some in fo rm a tio n  ab o u t w hat th ey  

a re  doing  and some id e a  o f  th e  perfo rm ances th ey  a re  

seek in g  to  a t t a i n .  C le a r  g o a ls  and d i s c e r n ib le  le v e ls  

o f  perfo rm ance w i l l  in f lu e n c e  perfo rm ance a t ta in m e n t. 

However, when g o a ls  a re  u n c le a r  and m o n ito rin g  o n e 's  

perform ance i s  n o t p o s s ib le ,  th e  l e a r n e r  i s  l e f t  in  

foggy a m b ig u ity . Bandura and Cervone (1983) conducted  

a s tu d y  w hich confirm ed th e  above assu m p tio n s . The 

r e s u l t s  re v e a le d  t h a t  th e  s u b je c ts  who w ere g iv en  b o th  

feedback  and g o a ls  in c re a s e d  t h e i r  perform ance le v e l  

s i g n i f i c a n t l y  g r e a te r  th an  s u b je c ts  who w ere g iven  

e i t h e r  feedback  o r  g o a ls  a lo n e .

The s e l f - e v a lu a t io n  te c h n iq u e  employed in  t h i s  s tu d y  

ta u g h t  th e  s u b je c ts  a  method o f  a t t a i n i n g  im m ediate 

feedback  o f  t h e i r  perform ance and a s ta n d a rd  to  which 

th ey  c o u ld  compare t h e i r  pe rfo rm ance .
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I f ,  as  t h i s  s tu d y  s u g g e s ts ,  s e l f - e v a lu a t io n  te c h n iq u e s  can  

enhance s tu d e n t  ach ievem en t, judgm ents and accu racy  o f  

s e l f - e f f i c a c y  and i n t e r e s t  in  l e a r n in g ,  th en  th e  e d u c a tio n a l  

im p lic a tio n s  o f  t h i s  s tu d y  a re  q u i te  s i g n i f i c a n t .  A 

com peten t, s e l f - e f f i c a c i o u s  and m o tiv a te d  s tu d e n t  i s  one 

who i s  s e l f - d i r e c t e d .  A s e l f - r e g u la t e d  l e a r n e r  i s ,  

o v e r a l l ,  th e  p rim ary  g o a l o f  e d u c a tio n . However, a t  t h i s  

p o in t ,  ou r sc h o o ls  a re  f u l l  o f  w hat ap p ea rs  to  m ost 

p eo p le  as in co m p eten t, n o n -e f f ic a c io u s  and unm otivated  

s tu d e n ts  who a re  c o n s i s te n t ly  f a i l i n g ,  c au s in g  d i s c ip l in e  

problem s and , th u s ,  e v e n tu a l ly  le a v e  sch o o l o r  a re  thrown 

o u t .  P o s s ib ly , i t  i s  th e  e d u c a tio n a l  system  which i s  

f a i l i n g  th e  s tu d e n ts  and n o t th e  o th e r  way around.

T his s tu d y , as w e ll a s  th e  p re v io u s  re s e a rc h  

d e sc r ib e d  above, have ta u g h t young, n o n -ach iev in g  and 

unm otiva ted  s tu d e n ts  s e l f - r e g u l a to r y  s k i l l s  such as 

s e t t i n g  g o a ls ,  p la n n in g  a c t i v i t i e s  to  a t t a i n  th e  g o a ls ,  

and e s ta b l i s h in g  te c h n iq u e s  to  e v a lu a te  th e  g o a ls . These 

s k i l l s  can and sh o u ld  be ta u g h t a t  an e a r ly  ag e .

At f i r s t ,  te a c h e rs  w i l l  need to  fo rm u la te  re a so n a b le  

g o a ls  and narrow  s e l f - e v a lu a t iv e  s k i l l s  such as th e  one 

in  t h i s  s tu d y . A t a l a t e r  d a te ,  more tim e and e v e n tu a l ly  

whole c o u rse s  cou ld  be d esig n ed  to  te a c h  s e l f - r e g u la to r y  

s k i l l s .

Many o f  th e s e  s k i l l s  a re  a lre a d y  known (such as th e  

one in  t h i s  s tu d y  and o th e r s  in  th e  a re a  o f  m athem atics)
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b u t  a re  underem ployed. In  o th e r  c o n te n t  a re a s  te a c h e rs  

c o u ld  have s tu d e n ts  p r a c t i c e  s e t t i n g  re a so n a b le  g o a ls  

f o r  them se lves and th en  te a c h  them to  e v a lu a te  w hether 

th o se  g o a ls  w ere a t t a in e d  o r  w hether s m a lle r  su b g o a ls  

would have been more a p p ro p r ia te .

When e d u c a to rs  a re  f u r t h e r  conv inced  o f  th e  

s ig n i f ic a n c e  o f  th e s e  m e ta c o g n itiv e  s k i l l s ,  th ey  w i l l  

d e v ise  more c r e a t iv e  and b ro a d e r  m ethods o f  em ploying 

th e  co n cep t o f  s e l f - r e g u l a t i o n  and s e l f - e v a lu a t io n .

W ith developm ent, s tu d e n ts  sh o u ld  become in c r e a s in g ly  

r e s p o n s ib le  f o r  p rom oting  t h e i r  own le a r n in g  w ith  l e s s  

te a c h e r  d i r e c t i o n .  They may th en  be a b le  to  assume g r e a te r  

d i r e c t i o n  in s e t t i n g  and e v a lu a t in g  t h e i r  accom plishm ents 

and p ro ceed  tow ard  lo n g e r- ra n g e  g o a ls .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



56

‘ ' Conclusion

S e l f - e v a lu a t io n  te c h n iq u e s  can  p la y  an im p o rta n t 

and n e c e s sa ry  r o l e  in  th e  developm ent o f  a s e l f - r e g u la t e d  

l e a r n e r .  S e l f  r e g u la t io n  in v o lv e s  s e t t i n g  g o a ls ,  d e c id ­

in g  on component su b g o a ls , p la n n in g  a c t i v i t i e s  to  o b ta in  

th e  g o a ls  and th e n  e v a lu a t in g  w h e th er th e  g o a ls  have 

been  re a c h e d . I f  a  m ajor aim o f  e d u c a tio n  i s  th e  d e v e l­

opment o f  s e l f - r e g u la t e d  l e a r n e r s  who a re  d e f in e d  a s  

i n t e l l e c t u a l l y  com peten t and s o c i a l l y  r e s p o n s ib le  s e l f ­

m o tiv a te d  in d iv id u a ls ,  th e n  sc h o o ls  can  and sh o u ld  te a c h  

s tu d e n ts  th e  s k i l l s  n e c e ssa ry  to  prom ote t h i s .

The r e s u l t s  o f  t h i s  s tu d y  in d ic a te d  t h a t  s tu d e n ts  

can  be ta u g h t  a s e l f - e v a lu a t io n  te c h n iq u e  w hich d id  

a f f e c t  t h e i r  ach ievem en t, s e l f - e f f i c a c y  judgm ents and 

i n t e r e s t  i n  s u b t r a c t io n  p rob lem s. T hus, i t  i s  hoped 

t h a t  t h i s  s tu d y  w i l l ,  i n  a sm a ll way, encourage  th e  

te a c h in g  o f  th e  developm ent o f  s e l f - r e g u l a t i o n .  T his 

s e l f - e v a lu a t io n  te c h n iq u e  in v o lv e s  o n ly  one a s p e c t  o f  

one a re a  o f  knowledge and th u s ,  o b v io u s ly , a d d i t io n a l  

r e s e a rc h  i s  needed in  o rd e r  to  ex ten d  t h i s  c o n cep t in to  

o th e r  a re a s  o f  know ledge.
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APPENDIX A: M athem atica l Perform ance P r e t e s t .

2 1 6  5 7

+3 +4 +2 +2  +5

8 9 ' 6

-3  -5  -3

7 35 48

-4  -3  -4

63 78 47

-2  -5  -21
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Appendix A continued

63

■52

57

■23

89

-45

389 456 379

-63  -21  -54

678 898 746

-66 -567 -635

674 879

-353 -456
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Appendix B: the subtraction problems varying in
l e v e l s  o f  d i f f i c u l t y  employed to  o b ta in  

th e  s u b je c t s ' s e l f - e f f i c a c y  judgm ents.

1 . 8  9

-3  25

2. 35 48

-3

3 . 47 63

-21  -52

4 . 389 456

-63 -21

5 . 674 879

-353 -456
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Appendix C: instructional material; first subtraction
o p e ra t io n  and exam ples.

1 . F i r s t  we have 8 boxes

□ d n d □ □ n n ----■
2 . Now we w ant to  ta k e  away 3 boxes from th e  8

□  □ □ □ □  □ □ □ — i

3. Now we have 5 boxes l e f t .

□ □□no

4 . Turn th e  page and do th e  o th e r  exam ples.
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Appendix C continued

Examples

9 7 8 5 4

-5  -6  -4  -3  -2

3 6 9 5 8

■1 -3  -7  -4  -6

8 6 7 4 9

•5 -4  -3  -1  -6

9 8 6 2 7

-1  -3  -5  -1  -5
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Appendix D: instructional material; second subtraction
o p e ra t io n  and exam ples.

F i r s t  we have 14 boxes 

te n s  ones

I__I□
I__I

□

Mg 
11

g
ugug
j_j

a
Now we w ant to  ta k e  away 3 boxes

te n s ones

te n s  ones 

1 4

-  3

3. F i r s t  we go to  th e  ones column and 

ta k e  3 ones from th e  4 ones

0  □ □ □
and now we have 1 one l e f t .

4 . Next we go to  th e  te n s  column and 1 4

th e r e  i s  n o th in g  to  ta k e  away, so we 3

j u s t  b r in g  down th e  one te n .  1 1

and now we s t i l l  have 1 te n  l e f t .

14
5. Our answ er i s  11. -3

11

6. Turn th e  page and do th e  o th e r  exam ples.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

te n s  ones 

1 4

-  3



64

Appendix D continued

Examples

15 18 27 33 47

-3  -6  -5  -2  -4

9 8 6 9 7

-4  -5  -4  -6  -2

36 47 56 68 57

-5  -1  -4  -3  -2
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Appendix E: instructional material; third subtraction
o p e ra t io n  and exam ples.

1 . F i r s t  we have 25 boxes.

te n s  ones

7 j  ____

h

Lj 

t j

2. Now we w ant to  ta k e  away

13 boxes -  one te n  and 3 ones. 

te n s  ones

LJ

Cl 
D

3 . F i r s t  we go to  th e  ones column and 

ta k e  3 ones from th e  5 o n es .

n a n a n

te n s ones

te n s  ones

2

-1

5

3

2 5 

-1  3

and now we have 2 ones l e f t .

(CONTINUED ON NEXT PAGE)
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Appendix E continued

2 5
1 3

1 2

and now we have 1 te n  l e f t

5 . Our answ er i s  12 2 5

-1  3

1 2

6 . Turn th e  page and do th e  o th e r  exam ples.

4 . N ext we go to  th e  te n s  column and 

ta k e  away 1 te n  from th e  2 t e n s .
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Appendix E c o n tin u ed  

Examples

24 25 38 46 65

-12 -14  -22  -33 -43
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Appendix F: self-evaluation technique for the
f i r s t  s u b t r a c t io n  o p e ra t io n .

Now, I 'm  go ing  to  show you a  way to  check you r own w ork.

1 . F i r s t ,  do th e  s u b t r a c t io n  p roblem .

2. Then, we add th e  bottom  2 numbers

3. I f  th e  answ er i s  th e  same as

th e  to p  number, th e  s u b t r a c t io n  

i s  r i g h t .

4 . I f  th e  answ er i s  n o t  th e  same, 

do th e  s u b t r a c t io n  a g a in .
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■3
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Appendix F continued
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Examples 

9 - l

□ 
* □

-5

l D

4 -7  

•2

-4

□
□

o□
7

-3

L n

8

■3

L D

7 -,

-6 □□
Ln

- l

t

O
* □□

- 6 □ 
! □

□□□

-4

-3

□
LD

□
* □

Ln

9

-6

-1

□
□ 

u

L D

-3 ELn

- i □
m

L n

7 —

-5 □
i t nt r
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Appendix G: self-evaluation technique for the
second s u b t r a c t io n  o p e ra t io n

1 . F i r s t  do th e  s u b t r a c t io n  problem .

2, Then, we add th e  bottom  2 num bers.

3. I f  th e  answ er i s  th e  same 

a s  th e  to p  number, th e  

s u b t r a c t io n  i s  r i g h t .

4 . I f  th e  answ er i s  n o t  th e  same, 

do th e  s u b t r a c t io n  a g a in .
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Examples 

1 5 1

g 
* - □

18 -v 

-6 □ □
LD

9 —i 

-4 □ □
L n

2 7 -i 

-5

-5

L-

n

33 -i 

- 2 □ 
n  
n

-4 7 □ 
n

n
9 -  

-6

7 -

□

36 — 

□  -»
4 7 '  

□  - i □n n n
- □  1-□ - □

56 - 68 - 57 —'i
-4

□  2 . □  - □n n nLn n
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Appendix H: self-evaluation technique for the
t h i r d  s u b t r a c t io n  o p e ra t io n .

1 . F i r s t ,  do th e  s u b t r a c t io n  p rob lem . 25

-13

12

2. Then we add th e  bottom  

2 num bers.

3, I f  th e  answ er i s  th e  same 

a s  th e  to p  number, th e  

s u b t r a c t io n  i s  r i g h t .

4 . I f  th e  answ er i s  n o t  th e  same, 

do th e  s u b t r a c t io n  a g a in .

25

■13

12
0

+ 12]

1 w

-13

12

13

+ 12

25
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Appendix H c o n tin u e d  

Examples

24-

-1 2 0□
65 —, 

- 4 3 □

- 7

Ln

□□ 
Ln

25

14

9

- 8

-6

□
□

D
■ D

38 <- 

■22

- 4 □□
37

- 6

56 — 

- 5

68-—j

- 4  j □ 3
+ h □

- □ - a 1

46

-3 3

-r?
7 

- 5

□  L n
47

- 2 , □  
t0
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Appendix I: Subtraction posttest.

8 9 7 6

-6  -4  -3  -2

15 24 33 45

-3  -3  -2  -4

68 77 47 59

-46  -35 -25 -16
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Appendix I continued

676

-34

567

-13

487

-64

565

-33

864

■342

675

■343

243

■132

364

-251
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Appendix J: Digit Symbol problems.
m

B

Bilralnln w a n  
h I b

SAMPU

2 1 4 6 3 5 2 1 3 4 2 1 3 1 2 3 1 4 2 6 3 1 2 5 1

3 1 5 4 2|7 4 6 9 2 5 8 4 7 6 1 8 7 5 4 8 6 9 4 3
1 1 .

I 8 2 9 7 6 2 5 4 7 3 6 8 5 9 4 i
■ 6 8 9 3 7 5 1 4

Is 1 5lS 716 917 8 2 4 8 3 5 6 2
f f l

k_J

9 4 3 6 2 7 9 3]
L I  L. 1 . . . . . . . .  M L L I . □ J

3 1 5 4 2 7 4 @|g 2 5 8 4 7 6 1 8 7 5 4 8 6 9 4 3
1

1 8 2 9 7 6 2 5 4 / 3 6 8 5 9 4 1« 6 |Q 7 5
|

9 |3 l|4

9 1 5 8 7 6 9|7 8 2 4 8 3 5 e> 7 1 9 4 3 6 2 7 9 3
1

2 1 4 6 3 5 211 3 4 2 1 3 1 2 3 1 4 2 6 3 1 2 5 1
1 1
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Appendix J continued

9 1 5 s 7 6  9 7 8 2 4 © 3 | 5 6 7 1 9 4 3 6 2 7 9 3
1 1

1 8 a 9 7 6 2 5 4 7
• •

*3 O 6 c 9 4 ■■ 6 8 9 3 7 5 1 4
1

3  ! 5 4 l 2 l 7 4 6  91213 Q 4  7 6 1 8 7 5 4 8 6 9 4 3
| .! 1 1 1 J .. I J  _ 1

[SI 114 6 3 5 | 2 1 3 4 2 1 3 1 2 3 i 4 2 6 3 1 2 5 1
n i l I

1 8 ps 9 7 6 2 4 7 3 6 a 5 9 0 0 6 8 9 3 7 5 4
1 J L_ □ □ am MWi _ — — □ —

317n I 2 7 Z 3  9 I 5|S 4 E I e 11 2 5 4 I i f 9 H 3

fe ll 4 i
1 t t_L L Li MM

I r a 35121II 3 l4 £ _LI l j I 21I ] I I 3 1 5 3]
1 1. J. L 1 1 1 _ _ □ Z1□ ___ MML_VMM□ L - □

9 |l 5 8 x s 9 7|P|2 4 8 I H |®|7 I I I 4 3 6 H 2 I 1
1 i 1 ~ jL_ □ □ _
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Appendix K: Post assessment subtraction.problems.

6 8 7 9

-3  -5  -4  -2

16 23 34 45

-4  -2  -3  -2

67 76 48 58

-36  -45 -34 -17
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Appendix K continued.

675 567 486

-33  -24  -65

564 865 674

-3 1  -342 -423

244 365

-123 -241
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