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Introduct  ion

Psychologists  have long been concerned with developing and 

implementing s t r a t e g i e s  th a t  wil l  help ch i ldren  learn ,  in teg ra te ,  

incorporate ,  and genera l ize  treatment methodologies.  There has been 

considerable  research o u t l in in g  h e u r i s t i c s  for  a id ing  the 

g e n e r a l i z a b i l i ty  of problem solv ing s t r a t e g i e s  (Borkowski &

Cavenaugh, 1979; Brown, 1978; Gagne, 1968; Greeno, 1979; Newell, 

1979; P a r i s  & Oka, 1986). In recent  years ,  cognit ive behavioral 

s e l f - i n s t r u c t i o n  techniques  have proven e f fe c t iv e  in a id ing  the 

student  to focus, d i r e c t ,  adapt,  and implement problem-solving 

methodology through a s e r i e s  of se l f -m edia t ing ,  s e l f - r eg u la to ry  

s ta tements  (Kendall & Wilcox, 1980; Meichenbaum & Goodman, 1971;

O''Leary 8. Dubey, 1979). The present  research extends t h i s  work by 

examining two issues :  1) the e f f icacy  of s e l f - i n s t r u c t i o n  t ra in in g  at 

d i f f e r e n t  leve ls  of language development and the e f f e c t s  of t r a in in g  

on the r e la t io n sh ip  between language a b i l i t y  and cognit ive  tempo; and 

2) the importance of the ac t ive  rehearsal  component of the 

s e l f - i n s t r u c t i o n  procedure.

While s e l f - i n s t r u c t i o n  in te rven t ions  have proven e f fe c t iv e  in 

modifying a number of behaviors  (Burgio, Whitman, & Johnson, 1980; 

Palkes,  Stewart,  & Kahana, 1968; Robins, Armel, & O'Leary, 1975) and 

with var ious  populat ions (Genshaft & H ir t ,  1980; Leon & Pepe, 1983; 

Swanson, 1985), several au thors  have noted tha t  evidence for 

gen e ra l iza t ion  has been equivocal (Fish & Pervan, 1985; Meichenbaum 8>



Asarnow, 1979; O'Leary & Dubey, 1979). S ign i f ican t  r e s u l t s  have been 

demonstrated with those popula t ions  who have exh ib i ted  d e f i c ie n t  

performance in a number of t e s t  taking and problem-solving s i t u a t io n s  

(Meichenbaum, 1977; Schunk & Rice, 1983; Snyder & White, 1979).

The s e l f - i n s t r u c t i o n  in te rven t ion  has undoubtedly been helpful  

in a l t e r i n g  the responding of impulsive c h i l d r e n ' s  problem-solving 

approaches (Bornstein & Quevillon 1979; Camp, Bloom, Herbert,  8. van 

Doominek, 1977 ) p a r t i c u l a r l y  on psychometric t e s t s  most adversely 

e f f ec te d  by impulsive responding (Kendall & Finch 1976; Palkes,  

Stewart,  & Freedman, 1971). Other reseachers  have noted tha t  

cogni t ive ly  impulsive ch i ld ren  are  d e f i c ie n t  in the use of verbal 

mediational s t r a t e g i e s  but demonstrate the a b i l i t y  to  p r o f i t  from 

induced verbal mediational t r a in in g  in modifying th e i r  cognit ive 

tempo (Weithorn & Kagan, 1978, 1979, 1984). Some s tu d ie s  have focused 

on and demonstrated the e f f e c t s  of s e l f - i n s t r u c t i o n  t r a in in g  on more 

academically o r ien ted  ta sks  (Bryant & Budd, 1982; Douglas, Parry, 

Morton, & Garson, 1976; Schunk & Rice, 1983) and with 

nondysfunctional "regular" ch i ld ren  (Schleser ,  Cohen, Meyers, & 

Rodick, 1984; Schleser ,  Meyers, & Cohen, 1981). Those s tu d ie s  that  

y ielded r e s u l t s  have been incons is ten t  and not overwhelming in terms 

of g en e ra l iza t ion  (F r ied l in g  & O'Leary, 1979; Meichenbaum 8. Asarnow, 

1979; Nichol,  Cohen, Meyers 8. Schleser  1982). I t  i s  apparent ,  

however, tha t  treatment works b e t t e r  with ce r t a in  ch i ldren  and with 

c e r t a in  behaviors  tha t  optimize t h e i r  a b i l i t i e s  and problem-solving 

s t r a t e g i e s .

Numerous researchers  have noted tha t  the f a i l u r e  to  achieve
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cons is ten t  genera l iza t ion  f indings  may be due to the f a i lu r e  to 

consider the l im i ta t io n s  and the c h a r a c t e r i s t i c s  of the subjec t  being 

s tud ied  (Copeland, 1981; Hobbs, Moguin, Tyroler ,  & Lahey, 1980;

0"Leary & Dubey, 1979). Results  from a number of s tu d ie s  indicated  

d i f f e r e n t i a l  e f f e c t s  for  age in planning the type of s e l f - i n s t r u c t io n  

s t r a te g y  (Kendall 8, Wilcox, 1980; Mlschel 8. Pa t te rson ,  1 9 7 6 ) . ' I t  was 

indica ted  tha t  younger ch i ldren  requ ire  more concrete and e x p l i c i t  

language and in s t ru c t io n s  while older  ch i ldren  could make use of 

more abs t r ac t  general in s t ru c t io n s  (Copeland 8. Hammill, 1981; Toner 8. 

Smith, 1977; Wasserman, 1983). As age i s  an inexact measure of 

cogni t ive  a b i l i t y ,  reseachers  began to  consider  the cognit ive 

maturi ty  and the cogni t ive  developmental level of the ch i ld  in 

developing the optimal s t r a te g y  for  a p a r t i c u l a r  ch i ld  (Cohen, 

Schleser ,  & Meyers, 1981; Ferrigno, Wasserman, 8, Fish, 1985;

Schleser ,  Meyers, Cohen, 8. Thackwray, 1983). While r e s u l t s  were 

promising, genera l iza t ion  e f f e c t s  were l imited and the p a r t i c u la r  

a sp ec t ( s )  of cognit ive  developmental level responsible  for 

gen e ra l iza t ion  were not c l e a r ly  de l inea ted  and/or camoflouged by the 

group data and the s t a t i s t i c a l  methodology used (Copeland, 1981). 

Numerous researchers  e sp ec ia l ly  those in v es t ig a t in g  subjec t  va r iab les  

in the use of s e l f - i n s t r u c t i o n  t r a in in g  have noted tha t  the language 

developmental level and the verbal a b i l i t y  of the ch i ld  may be a 

con t r ib u t in g  f ac to r  in maximizing cogni t ive  s e l f - i n s t r u c t io n  t ra in in g  

(Copeland, 1981; Copeland 8. Hammill, 1981; Schunk 8< Rice, 1983). This 

idea i s  cons is ten t  with and inherent in the theory underlying 

s e l f - i n s t r u c t i o n  methodology (Bern, 1970; Luria ,  1961; Meicheinbaum 8.



Goodman, 1969; Reese, 1962; Vygotsky, 1962) as well as  in fe r red  in 

the s e l f - i n s t r u c t i o n  research (Douglas e t .  a l . ,  1976; Schleser  e t .  

a l . ,  1984; Snyder & White, 1979).

The idea and o r ig in s  of s e l f  in s t ru c t io n  s t r a t e g i e s  are derived 

from the developmental works of Vygotsky (1962) and Lurla (1961) who 

emphasized the In te r r e la t io n sh ip  of thought and language and i t s  

e f f e c t s  on development. They hypothesized tha t  aspects  of speech, 

p a r t i c u l a r l y  ' i n t e r n a l  speech ' ,  develop, con t ro l ,  and help regu la te  

behavior.  They a lso  note tha t  language develops over t ime, i n i t i a l l y  

being more concrete and l i t e r a l  and gradually  becoming more complex 

and conceptual .  This coincides  with the f indings  in the 

s e l f - i n s t r u c t i o n  l i t e r a t u r e  which ind ica te  tha t  younger chi ldren 

perform bes t  with s p e c i f i c  in s t ru c t io n s  and older  ch i ldren  perform 

b e t t e r  with more general ones. Vygotsky (1978) noted tha t  while a 

ch i ld  may develop and use words in e s ta b l i s h in g  mutual understanding 

with ad u l t s ,  i t  i s  a gradual process  before he/she reaches the level 

of concept development c h a r a c t e r i s t i c  of fu l ly  developed thought and 

the language of ad u l t s .  Fa i lu re  to  consider  t h i s  aspect may be the 

c r i t i c a l  var iab le  of the f a i l u r e  of many s e l f - i n s t r u c t i o n  programs in 

co n s is ten t ly  achieving gen e ra l iza t io n  e f f e c t s .  Developmentally, the 

ch i ld  may not be a t  the language level where he/she i s  capable of 

genera l iz ing  the t r a in i n g  to other  s i t u a t i o n s  and ta sks .

The present  study in v es t ig a te s  the e f f e c t s  of language 

development on the a b i l i t y  of ch i ld ren  to  genera l ize  s e l f - i n s t r u c t i o n  

t r a in in g .  I t  fu r th e r  in v e s t ig a te s  the genera l iza t ion  of 

s e l f - i n s t r u c t io n  t r a in i n g  along the im pu ls ive- re f lec t ive  dimension
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with non-dysfunct lonal , regu la r  grade ch i ld ren .  I t  compares the 

e f f e c t s  of a genera l-content  s e l f - l n s t r u c t lo n a l  s t ra teg y  with a 

d id a c t i c a l l y  p resented  general problem-solving approach to  determine 

the r e l a t i v e  e f f e c t iv en es s  of the s e l f - r e g u la to r y ,  ac t ive  rehearsal 

components incorpora ted in the s e l f - i n s t r u c t io n a l  package. The study 

at tempts  to  demonstrate tha t  ch i ldren  with higher leve ls  of language 

development and verbal p rof ic iency  are more capable of genera l iz ing  a 

semantically  based in terven t ion  such as  s e l f - i n s t r u c t io n  t ra in in g .  

Language development and verbal a b i l i t y  are evaluated based on 

ch i ld re n s '  performance on the TOLD-I, the Test of Language 

Development-Intermediate,  (Hammill 8. Newcomer, 1971). In order to t ry  

to demonstrate tha t  ch i ld ren  with an Impulsive cognit ive s ty le  

benef i t  most from s e l f - i n s t r u c t i o n  t r a in in g ,  lm p u l s iv i ty - re f l e c t iv l ty  

was evaluated using the MFFT, Matching Familiar  Figures Test (Kagan, 

1966). The genera l ized  dependent measure i s  based on c h i ld r e n ' s  

performance on the Peabody Ind iv lua l ized  Achievement Test (PIAT)

(Dunn & Markwardt, 1970), and the s p e c i f i c  dependent measure i s  the 

c h i l d r e n ' s  performance on the Spec if ic  Training Test (STT). Data will  

be analyzed using a mul t ip le  regress ion  ana lys is  in determining the 

r e l a t i v e  con tr ibu t ion  of the continuous ap t i tu d es  of language 

development and impulsivity as  well as  the ca tegor ica l  treatment 

va r iab le  on the c r i t e r i o n .



R e l a t ed  Problem S o l v i n g  L i t e r a t u r e

The development of a learning s t r a te g y  tha t  helps  indiv iduals  

t r a n s f e r  what they learn in one s i t u a t i o n ,  produce, adapt,  and 

u t i l i z e  i t  e f f e c t iv e ly  in another s i t u a t i o n ,  has been inves t iga ted  

ex tens ive ly .  A shared concern in both the cognit ive-behavioral  and 

problem solving l i t e r a t u r e  has been the issue of gen e ra l iza t io n ,  and 

f indings  have been equivocal .  In reviewing the problem solving 

l i t e r a t u r e ,  one cons is ten t  ques tion has been whether general problem 

solv ing  can be taught.

Various researchers  have emphasized d i f f e r e n t  aspects  of a 

s t r a te g y  which con tr ibu te  to i t s  g e n e r a l i z a b i l i ty .  Borkowski and 

Cavanough (1979) l i s t  what they consider r e q u i s i t e  s k i l l s  for  

s t r a te g y  gen e ra l iza t io n .  Their l i s t  includes  the following: 1) 

iden t i fy  a s t ra tegy  tha t  i s  operat ive  in d i f f e r e n t  s i t u a t i o n s  and 

know when and how to  apply i t ,  2) t r a i n  the in s t ruc t iona l  package so 

tha t  there are common elements between t r a in in g  and genera l iza t ion  

con tex ts ,  3) develop, through the use of s e l f - i n s t r u c t io n a l  

procedures,  search ro u t in e s  th a t  encourage the c h i ld  to analyze a 

ta sk ,  scan h i s /h e r  av a i lab le  s t r a t e g i e s  r e p e r to i r e ,  match i t  to  the 

demands of the task ,  and f i n a l l y  4) re in fo rce  successful  functioning.  

S im i la r ly ,  Brown (1978) proposed four problem-solving s tep s :  1) 

analyze and charac te r ize  the problem a t  hand, 2) check s t r a t e g i e s  

necessary for  a so lu t io n ,  3) devise a plan to a t tack  the problem, and



4) check and monitor p rogress .  Brown e t .  a l . <1977) s t a t e d  tha t  

r a th e r  than teaching a large number of s p e c i f i c  rou t ines  and some 

extremely general ones, an a l t e r n a t iv e  approach would be to  iden t i fy  

and teach intermediate  level s k i l l s  or packages of ski 1 i s .  She notes  

th a t  an exce l len t  example of such development comes from the 

cogni t ive  behavior m odif ie rs  such as  Meichenbaum (1977), who have 

concentrated on the general methods.

While the s t r a t e g i e s  and processes  ou t l ined  by Brown (1978) are 

regarded as metacogni tive processes which e s s e n t i a l l y  r e fe r  to 

"knowing" about ones '  cogn i t ions  and the ' a b i l i t y  to c o n t ro l '  these 

cogni t ions ,  p a r a l l e l  development has taken place in 

cognit ive-behavior  modif icat ion whereby chi ldren  learn to use 

cognit ive  s t r a t e g i e s .  Cognitive behavioral l i t e r a t u r e  has s im i la r ly  

focused on the need for  task an a ly s is  or what Meichenbaum (1977) has 

c a l l e d  a cogn i t ive-func t iona l  an a ly s is  of ch i ld ren .  His method 

emphasizes the ro le  of the s u b j e c t ' s  cogni t ions ,  and a functional 

a n a ly s is  of the s u b j e c t ' s  th inking process  with a focus on the 

s u b j e c t ' s  cogni t ive  s t r a t e g i e s  r e l a t e d  to  task parameters.  Although 

the o r ig in s  for  these p a r a l l e l  and a t  t imes convergent viewpoints are 

d i f f e r e n t ,  the current  l i t e r a t u r e  on how to  e f f e c t iv e ly  teach 

problem-solving s k i l l s  has  many overlapping and congruent aspec ts .

P a r i s  and Jacobs (1984) note th a t  general problem-solving s k i l l s  

and higher  order th inking s k i l l s  have become synonymous with 

metacognit ion.  They go on to  s t a t e  th a t  the enthusiasm for  

metacognltlon i s  popular because i t  i s  usual ly  considered to  be 

general knowledge tha t  transcends p a r t i c u l a r  tasks  and s i t u a t i o n s  and
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i t  emphasizes t r a n s - s i t u a t io n a l  problem-solving s k i l l s .  P a r i s  and 

Lindauer (1982) s t a t e  th a t  metacognition can serve to  guide one 's  

ac t ions  and self-management of cogni t ive  resources.  While poin t ing  

out tha t  metacognitions may a r i s e  spontaneously by in trospect ion  and 

r e f l e c t i o n ,  they can a l so  be s t imula ted  d i r e c t ly  by someone e l s e .  

Individual metacognitive d i f fe ren ces  provide a reference point  for  

assess ing  in s t ruc t iona l  needs so tha t  monitoring,  s e l f  questioning,  

and rev i s in g  a plan can be taught to  ch i ldren  who do not o rd in a r i ly  

use these s k i l l s .  P a r i s  a l so  noted tha t  learning i s  mediated by 

various  cognit ive  a c t i v i t i e s  such as  d i r e c t io n s ,  questions ,  and 

o rganizers  and these cogni t ive  a c t i v i t i e s  can help mediate academic 

a c t i v i t i e s .  Brown (1978) included p red ic t in g ,  planning and r e a l i t y  

t e s t i n g  as  comprising metacognitive processes .  These cognit ive 

funct ions  are those tha t  Meichenbaum (1977) has underscored in h i s  

development of cogni t ive  t r a in in g  s t r a t e g i e s .

These f indings  on problem-solving s t r a t e g i e s  lend support and 

credence to  the Meichenbaum c o g n i t i v e - s e l f - i n s t r u c t io n a l  s t r a t e g i e s .  

The basic  premise and focus of h i s  s t ra teg y  was to provide a 

s e l f - i n s t r u c t i o n  statement tha t  would help the c h i ld  r e f l e c t  on the 

p resen t ing  problem, thereby c o n t ro l l in g  and in h ib i t in g  an impulsive 

response and providing the c h i ld  with a s t r a te g y  for  a t tack ing  the 

problem and reaching a v iab le  so lu t ion  within h i s /h e r  c a p a b i l i t i e s  

and r e p e r to i r e .



Developmental  O r i g i n s  of  S e l f - i n s t r u c t i o n  T r a i n i n g

The or ig in  of s e l f - i n s t r u c t i o n s  was based on the developmental 

theor iz ing  and research conducted by Soviet psychologis ts  Vygotsky 

(1962) and Luria (1961) who suggested a progression from external  to 

in te rna l control of cogni t ive  se lf -speech  in regu la t ing  behavior.  The 

goal of the Meichenbaum s tu d ie s  was to demonstrate Vygotsky's (1962) 

contention tha t  i n t e rn a l i z a t i o n  of verbal commands is  the c r i t i c a l  

s tep  in the c h i l d ' s  development of voluntary control of h i s /h e r  

behavior.

Vygotsky (1962) hypothesized tha t  cognit ive development i s  the 

process  of gradual ly  t r a n s f e r r i n g  ex te rna l ly  imposed control  to 

in te rn a l ly  con t ro l led  behavior  through the development of speech. 

I n i t i a l l y ,  the ch i ld  is  phys ica l ly  linked to h i s /h e r  mother when in 

the womb, b io lo g ic a l ly  dependent on her during infancy, and la te r  

s o c ia l ly  and emotionally bound up with her ;  f i r s t  d i r e c t l y ,  then 

l a t e r  through speech. By these means the ch i ld  enlarges  h i s /h e r  

experiences and acquires  new modes of behavior developing new ways of 

organizing h i s /h e r  mental a c t i v i t i e s .  By naming var ious surrounding 

ob jec ts  and giving the c h i ld  orders  and in s t ru c t io n s ,  the mother 

shapes the c h i l d ' s  behavior .  Having observed the ob jec ts  named by the 

mother, a f t e r  acquir ing  the facu l ty  of speech, the ch i ld  begins to 

name them ac t ive ly  and thus  to  organize a c t s  of percept ions  and 

d e l ib e ra te  a t t e n t io n .  The ch i ld  learns  to formulate ideas and 

in ten t ions  independently f i r s t  in ex te rna l ized  and then in inner
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speech, thus c r e a t in g  d e l ib e ra te  a c t i v i t y .  What he/she could do 

previously only with an a d u l t ' s  help ,  he/she i s  now able  to  do 

unass is ted .

Vygotsky (1962) s t a t e s  tha t  inner speech develops through a slow 

accumulation of functional and s t ru c tu ra l  changes. I t  branches off  

from the c h i l d ' s  external  speech simultaneously with the 

d i f f e r e n t i a t i o n  of the s o c i a l ,  speech for  o th e r s ,  and egocen tr ic ,  

s e l f - d i r e c t i n g ,  funct ions  of speech. This p r iv a te  speech was seen as 

thought spoken by the c h i ld  out- loud and i t s  purpose i s  to 

communicate with the s e l f  for  se lf -guidance  and s e l f  d i r e c t io n .  He 

bel ieved tha t  p r iv a te  speech helped to  develop thought through i t s  

ro le  in organizing behavior.

S im ila r ly ,  Luria (1961) hypothesized tha t  behavior control is  

d i c t a t e d  by the development of speech and proposed a three  s tep  model 

for  language development. I n i t i a l l y ,  the ch i ld  i s  d i re c te d  by o th e r s '  

speech, l a t e r  the ch i ld  comes to  re ly  on s e l f - i n s t r u c t i o n  on an over t 

level .  F in a l ly ,  speech i s  in te rn a l iz e d  and covert speech a c t s  as  the 

c o n t ro l l in g  agent o r ie n t in g  h i s /h e r  behavior.  This p r iv a te  speech i s  

an Important means through which chi ldren  organize ,  understand,  and 

gain control over t h e i r  behavior .  I n i t i a l l y ,  a c h i ld  performs in 

response to  the command of an adul t  and then he/she begins to  use 

external  speech, a t  f i r s t  in conjunction with the ac t  and l a t e r  

preceding i t .  F ina l ly ,  t h i s  external  speech i s  condensed and becomes 

In te rna l ized .  I t  becomes the inner speech which takes  over the 

function of reg u la t in g  behavior .  During the pre-school years ,  the 

c h i l d ' s  external speech becomes le ss  over t and more cover t ,  gaining
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more control over behavior.

Luria (1961) suggested tha t  language gains control  over motor 

behavior in the following s tages :  <1) i n i t i a t i n g  s tage  <2) inh ib i to ry  

s tage (3) regula tory  s tage .  The ch i ld  becomes capable of ac t iv e ly  

modifying the environment th a t  Influences him/her by us ing speech for 

h im se l f /h e rse l f ,  a l t e r i n g  the r e l a t i v e  s t reng th  of the s t imuli  ac t ing  

upon him/her,  and adopting h i s /h e r  behavior accordingly.  Luria notes  

th a t  the read ju s t in g  of mental processes under the inf luences  of 

speech do not happen suddenly but are the products  of a long process  

of development. The c h i ld  under two years  of age i s  not able to  use 

speech to  d i r e c t  h i s /h e r  own behavior .  The speech of o thers  serves  to 

i n i t i a t e ,  d i r e c t ,  and control  the ch i ld .  As the ch i ld  progresses ,  

speech helps  i n i t i a t e  motor behavior ,  but wil l  not in h ib i t  i t  

rega rd les s  of the semantic content  of the speech. I t  i s  only in the 

f ina l  s tage tha t  the semantic content of the c h i l d ' s  speech becomes 

dominant, d i r e c t iv e ,  and in te rn a l iz e d .  During t h i s  s tage of 

development, in terna l  speech or thought serves  to permit an a ly s is  and 

s e l f - r e g u l a t e d  behavior.

Vygotsky (1962) s t a t e s  tha t  h i s  in v es t iga t ions  show tha t  speech 

development follows the same course and obeys the same laws as  the 

development of a l l  o ther  mental opera t ions  involving the use of 

s igns .  "This formation of In ternal  speech, which Is  c lose ly  bound up 

with thought, leads to a new, s p e c i f i c a l l y  human, s tage  of 

development. The verbal an a ly s is  of the s i t u a t i o n  begins to play an 

important ro le  in the es tablishment of new connections; the ch i ld  

o r i e n t s  himself to  the given s ig n a l s  with the help of the ru le s  he
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has verbal ly  formulated for  himself ;  t h i s  a b s t r a c t in g  and 

genera l iz ing  funct ion of speech mediates the s timuli  a c t in g  upon the 

ch i ld  and tu rns  the process  of e labora t ion  of temporary connections 

in to  the complex, h ighest  s e l f - r e g u l a t i n g  system" (Luria,  1961, 

p . 96) .  I t  i s  through the development of both thought and speech tha t  

a c h i ld  becomes more capable of understanding and incorporat ing 

knowledge of the world.

There remains a constant  in te ra c t io n  between outer  speech and 

inner mental opera t ions ,  one form e f f o r t l e s s l y  and frequent ly  

changing in to  the other  and back again.  Vygotsky gives the example of 

thought and speech as  two in te r s e c t in g  c i r c l e s .  In t h e i r  overlapping 

p a r t s ,  thought and speech coincide to  produce what i s  c a l le d  verbal 

thought.  He pointed out tha t  verbal thought does not by any means 

include a l l  forms of thought or a l l  forms of speech. There i s  a vast 

area of thought tha t  has no d i r e c t  r e l a t io n  to speech. The roo ts  and 

developmental course of the i n t e l l e c t  d i f f e r  from those of speech in 

tha t  i n i t i a l l y  thought i s  non-verbal and speech n o n - in t e l l e c tu a l .  At 

a c e r t a in  point  the two l in es  of development meet, speech becomming 

more r a t io n a l  and thought more verbal .

In l ine  with Luria (1961) and Vygotsky's theory (1962), 

Meichenbaum and Goocbnan (1969a) proposed a s im i la r  th ree -s tage  

t reatment procedure in which the ini t a t  ion and inh ib i t io n  of 

voluntary motor behaviors  come under verbal co n t ro l .  Meichenbaum 

p re sen t s  three  leve ls  of c o n t ro l l in g  speech: o v e r t -ad u l t ,  

o v e r t - c h i ld ,  co v e r t -c h i ld .  He hypothesized tha t  inadequate 

performances In new learn ing  s i t u a t i o n s  might be improved through
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cogni t ive ly  mediated terms through both verbal and imaginal means. He 

charac te r ized  inadequate task performances of ch i ldren  to  be r e l a t e d  

to d i f fe ren ces  a t  any one or a combination of the following s tages :  

a) a ch i ld  may not comprehend the nature  of the problem or task and 

thus cannot discover what mediators to  produce -  what Bern (1971) 

c a l l e d  a “comprehension" def ic iency;  b) a ch i ld  may have the co r rec t  

mediators within h i s  r e p e r to i r e  but f a i l  to  spontaneously and 

appropria te ly  produce them - what Flavell  e t .  a l . (1966) c a l le d  a 

"production" def ic iency;  c) the mediators which the c h i ld  produces 

may not guide h i s /h e r  on going behavior -  what Reese (1962) c a l le d  a 

"mediational" def ic iency .

Bern (1970) s t a t e d  th a t  when a c h i ld  experiences problem solv ing 

d i f f i c u l t i e s  on tasks  th a t  are s u f f i c i e n t ly  complex, the question of 

what to  produce becomes e x p l i c i t l y  problematic.  For a large c l a s s  of 

problems, d iscovering what to  produce, or d iscovering a s t ra teg y  is  

cont ingent on comprehending the s t ru c tu r e  of the problem. The 

individual usually  cannot develop a s ta tegy  for  a problem so lu t ion  

un less  he/she has some represen ta t ion  of the des ired  outcome. Bern 

underscored the importance of the comprehension component in problem 

solv ing ,  and a lso  suggested th a t  in c e r t a in  l i n g u i s t i c a l l y  loaded 

ta sks  language maturity  may play a ro le  in the comprehension 

process .  While Bern emphasized the importance of comprehension in 

problem-solving, o ther  reseachers  focused on other  aspects  in the 

problem-solving process .

Flavell  (1966) s t a t e d  tha t  the young ch i ld  may fa i l  to  produce 

those words or ins t ruc tons  which could serve as po ten t ia l  mediators
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of h i s /h e r  task behavior.  The problem i s  not tha t  h i s /h e r  

ve rb a l iza t io n s  have in s u f f i c i e n t  mediating or reg u la t in g  power, but 

r a th e r  tha t  he/she does not spontaneously produce re levant  

ve rb a l iza t io n s  in the f i r s t  p lace .  He concluded tha t  the f a i l u r e s  of 

a young ch i ld  to  produce adequate v e rb a l iza t io n s  may r e f l e c t  an 

immaturity tha t  i s  s p e c i f i c a l l y  l i n g u i s t i c  in nature .  He goes on to 

s t a t e  tha t  there may be more to  language development than j u s t  a 

gradual mastery of i t s  phonology, morphology, and syntax. "The ch i ld  

who has language may s t i l l  not know exactly  when and where to use 

what he has in the same way tha t  an individual may have a concept or 

cognit ive ru le  and yet not think to  apply i t  on every appropria te  

occasion. While ch i ldren  learn to  t r a n s l a t e  l i n g u i s t i c  competence 

into verbal u t te rance  in a number of con tex ts ,  he may not have 

learned to  do t h i s  in a l l  appropria te  contexts" ( F la v e l l ,  e t . a l . ,  

1966, p . 296).  While Flavell  s t r e s se d  the importance of production in 

the problem-solving procedure, o ther  re sea rchers  noted the ro le  tha t  

mediational d e f i c i t s  play in problem-solving.

Reese (1962) noted tha t  an i n a b i l i t y  on the p a r t  of the young 

ch i ld  to mediate or regu la te  h i s /h e r  task behavior ve rba l ly ,  desp i te  

h i s /h e r  a b i l i t y  to  understand and to  use the re levant  words, i s  a 

mediational d e f i c i t .  Reese noted tha t  there  i s  a def ic iency in 

mediation in young chi ldren  compared to  older  ch i ldren  and he 

concluded tha t  in some cases  the def ic iency may be c h a r a c t e r i s t i c  of 

an ear ly  s tage of development and of an e a r l i e r  s tage  of concept 

formation. The discrepancy between l i n g u i s t i c  and mediational 

ca p a c i t i e s  ge ts  reduced and the mediation def iciency tends to
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disappear  with age. While a l l  three au thors  focus on d i f f e r e n t  

aspec ts  of the cogni t ive  mediational process ,  they a l l  emphasize a 

language developmental continuum along which the c h i ld  becomes more 

capable of applying the appropria te  component.

This th ree s tage cogni t ive  mediational process  of comprehension, 

production,  and mediation led to  Meichenbaum and Goocbnan's (1971) 

s e l f - i n s t r u c t io n a l  t r a in i n g  package which e s s e n t i a l l y  teaches 

ch i ldren  to  t a lk  to themselves. The t r a in in g  regimen was designed to  

teach ch i ld ren  to  engage in mediating responses tha t  exemplified a 

general s t r a teg y  for  c o n t r o l l i n g  behavior under various 

circumstances.  The package attempted to teach chi ldren  how to  (a) 

comprehend the task (b) spontaneously produce mediators  and 

s t r a t e g i e s  and (c)  use such mediators  to guide, monitor,  and control 

t h e i r  performances. This s e l f - i n s t r u c t io n a l  package which has been 

widely adopted in subsequent research includes a f iv e -s tep  procedure: 

1) cogni t ive  modeling: adu l t  t e l l s  ch i ld  what to do while performing 

a ta sk ,  2) over t guidance: ch i ld  performs under the d i re c t io n  of 

adul t  i n s t ru c t io n ,  3) over t  se lf -gu idance:  chi Id performs while 

i n s t ru c t in g  h im se l f /h e rs e l f  aloud, 4) faded overt se lf -guidance:  

ch i ld  whispers in s t r u c t io n s  while performing ta sks ,  5) over t 

s e l f - i s t r u c t i o n :  c h i ld  performs task while guided by inner s i l e n t  

speech. Through the f iv e - s t e p  procedure, the ch i ld  would have 

observed as  well as  demonstrated several  performances of re levant  

s k i l l s  such as  def in ing  the problem, focusing a t t e n t io n  and response 

guidance, se l f - re in fo rcem en t ,  and s e l f - e v a lu a t iv e  coping s k i l l s  and 

e r ro r  co r rec t in g  op t ions .  The focus of the t r a in in g  i s  not what to 

think but how to  think (Meichenbaum 8. Asarnow, 1979).
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S e l f - i n s t r u c t io n  Research

Meichenbaum and Goodman (1969a) l a id  the groundwork for  

s e l f - i n s t r u c t i o n  t r a in in g  when they inves t iga ted  the developmental 

control of verbal operants  over motor responses.  F i f ty - fo u r  

k indergarten and t h i r t y  f i r s t  grade chi ldren  were randomly assigned 

to one of three groups with a verbal operant condi tion to tap 

" fa s te r"  or "slower." The verbal operant condit ions  were: E 

verbal ized  the operant,  S sa id  the operant aloud, or S whispered the 

operant .  Results  ind icated  an in te ra c t io n  between age and mode of 

de l ivery  in control 1ing motor behavior.  Kindergarten children 

performed b e t t e r  in the overt  condi tion while the f i r s t  graders  did 

b e t t e r  in the covert condi t ion .  The au thors  concluded tha t  there i s  a 

developmental sequence of a funct ional in te ra c t io n  between covert 

speech and motor behavior.  One of the implications  of the study was 

tha t  in s t ru c t io n a l  procedures employed with ch i ldren  consider the 

c h i l d ' s  optimal level of s e l f - v e r b a l i z a t i o n .  This i n i t i a l  study led 

to  fu r th e r  research in verbal control over voluntary motor behavior 

eventual ly  leading to  the seminal work in s e l f - i n s t r u c t io n  

procedures.

Meichenbaum and Goodman (1971) inves t iga ted  the e f f e c t s  of 

s e l f - i n s t r u c t i o n  (SI) t r a in in g  on impulsive second grade chi ldren  in 

t h e i r  performance on f ive  dependent measures: Porteus Maze 

performance, p rora ted  WISC Performance IQ, MFFT, classroom
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observat ions ,  and teaching r a t i n g s .  F i f teen  chi ldren  were randomly 

divided in to  one of th ree  treatment groups. One group was the 

cogni t ive  t r a in in g  group whose t r a in i n g  involved four,  h a l f  hour 

t reatment sess ions  over a two-week per iod.  The other  two groups were 

c o n t ro ls ;  one rece ived  a t t e n t i o n ,  meeting with the experimenter the 

same amount of time but rece iv ing  no SI t r a in in g ,  and the other  group 

d i d n ' t  meet with the experimenter but was given pre and post t e s t s  

only. Resul ts  ind ica ted  tha t  the group rece iv ing  SI t r a in in g  improved 

s ig n i f i c a n t l y  on th ree  of the measures including the MFFT (a measure 

of cogni t ive  im puls iv i ty ) ,  Porteus  Maze performace, and the prora ted  

performance IQ of the WISC-R. The r e s u l t s  did emphasize tha t  for  

impulsive ch i ldren  SI t r a in i n g  can a l t e r  t h e i r  impulsive cognit ive 

s ty l e  e f fe c t in g  t h e i r  performance on a number of problem-solving 

ta sks .  While t reatment  e f f e c t s  were observed on the dependent 

measure, these e f f e c t s  d id  not genera l ize  to  the classroom. These 

r e s u l t s  questioned the e f f icacy  of SI t r a in in g  in f a c i l i t a t i n g  

genera l iza t ion  beyond the treatment s e t t i n g .

Other re sea rchers  have a l so  s tud ied  the e f f e c t s  of s e l f - d i r e c t e d  

verbal commands on hyperac t ive ,  impulsive ch i ld ren .  Palkes,  Stewart,  

and Kahana (1968) s tu d ied  maze performance of twenty hyperactive  boys 

with a mean age of nine years  o ld .  The dependent measure was 

performance on the Porteus  Mazes. A one-hour per day t r a in in g  for  two 

days, using s e l f - d i r e c t e d  general format verbal commands, produced 

s ig n i f i c a n t  improvement in maze performance over a no-treatment 

control  group. The au thors  concluded tha t  the modificat ion of 

behavior with s e l f - d i r e c t e d  command t r a in in g  e f fe c ted  a s ig n i f i c a n t
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change in q u a l i t a t i v e  scores  on the mazes although no assessment of 

genera l iza t ion  to the classroom was reported .  In a follow-up study, 

Palkes,  Stewart,  and Freedman <1971) Inves t iga ted  whether the 

voca l iza t ions  or the visual  p resen ta t ion  of the command were 

responsib le  for  the s ig n i f i c a n t  e f f e c t s  of t h e i r  1968 s tudy.  Thir ty  

middle c l a s s  normal in te l l ig e n c e ,  hyperact ive boys with a mean age of 

9.9  were assigned to  one of three  groups: a verbal t r a in in g ,  a s i l e n t  

reading,  and a no t r a in in g  group. Resul ts  ind ica ted  th a t  the verbal 

t r a in in g  group did  b e t t e r  than both groups. The Improvement was not 

demonstrated a t  a two-week follow-up. The authors  concluded tha t  the 

v oca l iza t ion  of external  mediators i s  the primary determinant for  

temporary es tablishment of s e l f - co n t ro l  over voluntary behavior.

While s e l f - d i r e c t e d  verbal commands have proven e f f e c t iv e  in helping 

hyperact ive and impulsive children control  t h e i r  impulsive 

responding, the s tu d ie s  have not c o n s is ten t ly  demonstrated 

genera l iza t ion  e f f e c t s .

Other reseachers  in v es t ig a t in g  the e f f e c t s  of SI t r a in in g  on 

impulsivity have repor ted  s ig n i f i c a n t  e f f e c t s  for  a decrease in 

impulsive responding with su b s tan t ia l  evidence for  gen e ra l iza t io n .  

Kendall and Finch (1976) in a s in g le - su b je c t ,  m u l t ip le -base l ine  

design inves t iga ted  the e f f e c t s  of SI t r a in in g  with one 

hyperact ive-impulsive c h i ld .  Resul ts  ind ica ted  Improvement on the 

MFFT which was sus ta ined  a t  a s ix  month follow-up adm in is t ra t ion .  In 

a follow-up group comparison s tudy,  Kendall and Finch (1978) 

inves t iga ted  the e f f e c t s  of verbal s e l f - i n s t r u c t i o n s  with response 

cost  contingencies  to  a control  group with twenty ch i ldren  id e n t i f i e d
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as impulsive based on t h e i r  performance on the MFFT. Results  

indicated  improved performance on the MFFT and on teacher  r a t in g s  of 

impulsivity which was maintained at  the three month follow-up. The 

r e s u l t s  of these s tu d ie s  have demonstrated the e f f e c t s  of SI t r a in in g  

in the a l t e r i n g  of the response p a t te rn  of impulsive and hyperact ive 

c h i Id re n .

Other researchers  have s tud ied  the e f f e c t s  of impulsivity  on 

problem-solving behaviors  noting tha t  impulsive ch i ld ren  may not 

a t tend ,  rehearse ,  and employ e f f e c t iv e  performance s e l f - r e g u la to r y  

s t r a t e g i e s .  Over the pas t  years  there  has been a growing body of 

l i t e r a t u r e  tha t  has focused on the re la t io n sh ip  between r e f l e c t i o n  

and impulsivity and problem solv ing behaviors.  Kagan (1966) has noted 

tha t  the r e f l e c t io n - im p u ls iv i ty  dimension r e fe r red  to  as  cogni t ive  

tempo, i s  in f lu e n t ia l  in a number of the problem-solving phases. He 

notes tha t  impulsive ch i ldren  display d i f f i c u l t y  in ca r ry ing  out a l l  

phases of problem-solving and tend to  perform le ss  accura te ly  on 

reading tasks  (Kagan, 1965), and s e r i a l  learning ta sks  (Kagan, 1966), 

s t a t i n g  tha t  t h i s  tendency to  be r e f l e c t i v e  or impulsive shows 

in t ra ind iv idua l  s t a b i l i t y  over time and genera l i ty  across  s i t u a t i o n s .  

Kagan (1966) used the Matching Familiar Figures  Test (MFFT) to  

d iscr iminate  between ch i ldren  who respond quickly with many e r ro r s  

and chi ldren  who show longer l a ten c ie s  but fewer e r r o r s .  Children who 

respond slowly, with few e r ro r s  are r e fe r re d  to  as r e f l e c t i v e  while 

those with short  la ten c ie s  and high e r ro r  r a t e s  are  labe l led  

impulsive. Weithorn and Kagan (1978, 1979, 1984) conducted a s e r i e s
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of s tu d ie s  in v es t ig a t in g  the in te ra c t io n  of language maturi ty  and 

verbal mediation on the performance of high a c t i v i t y  level and 

cogn i t ive ly  impulsive ch i ld re n .  They s t a t e  tha t  high language 

development in an otherwise impulsive high a c t i v i t y  ch i ld  might 

enable the lengthening of a t t e n t io n  span on tasks  tha t  are 

f a c i l i t a t e d  by verbal mediation.

Weithorn and Kagan (1978) compared the performance of high 

a c t i v i t y  level f i r s t  g raders  who displayed impulsivity and short  

a t t e n t io n  spans with classmates  of low a c t i v i t y  level with b e t t e r  

concentra t ion .  Est imates of school functioning and performance on a 

perceptual-motor  and a visual  matching t e s t  were examined as  a 

funct ion of a c t i v i t y  level and language matur i ty .  Results  indicated 

super ior  performance with the low a c t i v i t y  level s tuden ts  on the 

re levant  measures s tud ied .  A s ig n i f i c a n t  in te rac t io n  e f f e c t  was found 

between a c t i v i t y  level and language development with improved 

performance a d i r e c t  function of language matur i ty .  They concluded 

tha t  high language maturi ty  can be an important f ac to r  in the 

performance of h igh -ac t ive  ch i ldren  enabling them to funct ion well 

desp i te  t h e i r  behavioral impulsivi ty .  They fu r th e r  s t a t e d  tha t  

ch i ldren  of high language m atur i ty ,  rega rd les s  of a c t i v i t y  leve l ,  

a t tended longer to  the ta sk ,  and thus produced fewer e r ro r s  than 

chi ldren  of low language matur i ty .  These f indings  are  compatible with 

the notion put fo r th  by Luria (1962) which emphasizes the ro le  of 

language development in the in h ib i t io n  of non-verbal motoric 

responses.  I t  a l so  emphasizes the ro le  tha t  language maturi ty  and 

verbal mediation plays  in problem so lv ing  s i t u a t i o n s  f a c i l i t a t i n g  the
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focus of a t t e n t io n  in a cogn i t ive ly  Impulsive c h i ld .

With p r io r  s tu d ie s  suggest ing tha t  language development p lays  an 

important r o le  in control of impulsive responding, Weithorn and Kagan 

<1979) inves t iga ted  the e f f e c t s  of verbal mediation on impulsive, 

high a c t iv e  f i r s t  g raders .  A major focus of the study was to  point 

out tha t  in some chi ldren  an impulsive response s ty l e  and f a i l u r e  to 

use language to mediate responses may r e s u l t  in poor performance. 

Resul ts  indica ted  tha t  the h ig h -a c t iv i t y  level ch i ld ren  with low 

language maturi ty  reduced t h e i r  e r ro r s  on p o s t - t e s t  measures with 

verbal mediated t r a in in g .  They concluded tha t  for  h igh -ac t ive  level 

ch i ld ren ,  t r a in in g  in verbal s e l f - r e g u la t l o n  i s  an important and 

useful technique.

Weithorn and Kagan <1984) inves t iga ted  the r e l a t io n s h ip  between 

verbal mediation and h igh -ac t ive  cogn i t ive ly  impulsive school-aged 

ch i ld ren .  Ninety second-graders  were assessed for  a c t i v i t y  leve l ,  

us ing a t e a c h e r ' s  r a t in g  s c a le ,  and cogni t ive  impulsivi ty using the 

Matching Familiar  Figures  Test .  The f indings  s t rongly  suggest tha t  

cogn i t ive ly  impulsive ch i ld ren  are  d e f i c i e n t  in the use of verbal 

mediational s t r a t e g i e s ,  but they demonstrated an a b i l i t y  to  p r o f i t  

from induced verbal mediational s t r a t e g i e s .  They concluded tha t  the 

i n t e r r e l a t i o n s h ip  of language, mediat ion,  and impulsivi ty may change 

across  the developmental spectrum and tha t  cogni t ive  t r a in i n g  in 

verbal mediation i s  a log ica l ly  sound, educat ional ly  f e a s ib le  

in te rv e n t io n .  This in te rven t ion  appears p a r t i c u l a r l y  potent for  the 

ch i ld  who has a shor t  a t t e n t io n  span and who i s  not yet a t  the s tage 

of language development where he/she can mediate responses
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i n t e rn a l ly ,  whereby impulsivi ty  may govern the response p a t t e rn .

While r e s u l t s  from s e le c ted  research on impulsive ch i ldren  and the 

research on s e l f - i n s t r u c t i o n  t r a in in g  have demonstrated e f fec t iv en ess  

on improving performance on psychometric measures, mazes, and MFFT 

performance other  s tu d ie s  have focused on a l t e r i n g  responses to  more 

academically o r ien ted  behaviors  and ta sks .

S e l f - I n s t r u c t io n  Research: Academic Tasks

Researchers in v es t ig a t in g  the e f f e c t s  of s e l f - i n s t r u c t i o n  

t r a in in g  on academic ta sks  continued to  u t i l i z e  populat ions  tha t  were 

impulsive or dysfunct ional in t h e i r  problem-solving approaches.

Bryant and Budd (1982) inves t iga ted  the e f f e c t s  of SI t r a in in g  on the 

classroom performance of three  impulsive pre-school ch i ld ren .  Using a 

m u l t ip le -base l ine  design across  su b jec ts ,  they measured r a t e s  of 

independent on-task behavior.  The t r a in in g  mater ia l  cons is ted  of 

n a t u r a l i s t i c  task worksheets r a th e r  than psychometric t e s t  items 

which the authors  f e l t  con tr ibu ted  to the relevance and 

genera l iza t ion  of the SI package. SI t r a in in g  r e su l t e d  in improved 

leve ls  of on-task performance and increased leve ls  of accuracy on 

worksheets tha t  were s im i la r  to  those tha t  were used in t r a in in g .  

Findings point  to  the genera l iza t ion  of SI t r a in in g  when ta sks  are 

highly s im i la r  to  those t r a in e d  for  with impulsive pre-school 

ch i ldren  over a r e l a t i v e l y  short  per iod of t r a in in g .

S im ila r ly ,  Bornstein and Quevillon <1976) inves t iga ted  the 

e f f e c t s  of a s e l f - i n s t r u c t io n a l  package on th ree overactive
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pre-school boys, by using a m u l t ip le -base l ine  design across  sub jec ts  

with on-task  performance as  the dependent va r iab le .  Results  

ind ica ted  th a t  on- task performance increased concomittant with the 

in troduct ion  of the SI package. Training e f f e c t s  were proported  to 

have t r a n s f e r r e d  from the experimental tasks  to  the classroom as  well 

as  being maintained over a three  month per iod.  In a follow-up 

in v es t ig a t io n ,  F r ied l ing  and 0/ Leary <1979) f a i l e d  to  r e p l i c a t e  the 

r e s u l t s  of the Bornstein and Quevillon (1976) s tudy. Second and th i rd  

grade hyperact ive ch i ld ren  were used and t r a in in g  was s im i la r  to the 

same f ive  s tage  faded rehearsal  procedure as Bornstein and Quevillon. 

F r ied l in g  and O'Leary 's  (1979) r e s u l t s  did not r e p l i c a t e  Bornstein 

and Quevi l ion 's  <1976) f ind ings  except th a t  the experimental group 

showed improved accuracy on Easy Math problems used during t ra in in g  

but no systematic  changes were observed on other  measures nor was any 

g en e ra l iza t io n  reported .

While SI research has  proven e f fe c t iv e  in modifying the 

responses of ch i ldren  defined as  impulsive and hyperact ive on 

psychometric measures,  evidence for  genera l iza t ion  to  o ther  more 

academically o r ien ted  ta sks  remains mixed. One c ons is ten t  theme of 

many of the re sea rchers ,  however, i s  tha t  SI t r a in in g  i s  most 

e f f e c t iv e  with those ch i ld ren  who exh ib i t  d i f f i c u l t i e s  in 

problem-solving and other  t e s t  taking s i t u a t io n s  as  with the 

impulsive-hyperact ive c h i ld ,  and with ch i ldren  who d isp lay  other  

d e f i c i e n c ie s  e f f e c t in g  t h e i r  performance.

In l ine  with t h i s  theory, Swanson <1985) inves t iga ted  the e f f e c t s  

of s e l f - i n s t r u c t i o n  t r a in in g  on emotionally d is tu rbed  c h i ld re n s '
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th i r t e e n -y e a r  old hear ing impaired youngster received 

s e l f - i n s t r u c t i o n  t r a in in g  for  nine sess ions  in a s ing le  subjec t  

mul t ip le  base l ine  design across  ta sks .  Dependent measures were 

reading comprehension based on h i s  performance on the S c i e n t i f i c  

Research Associates  <SRA) Corrective Reading Ser ie s  and sp e l l in g  

performance based on words der ived from the Merril l  L inguis t ic  

Readers and Barbe and Dolch Word L i s t .  Results  indica ted  Improved 

academic performance on both reading and sp e l l in g  measures with 

au thors  noting genera l iza t ion  to  new ta sks  and maintenance of 

t r a in in g .  In a second experiment,  Swanson inves t iga ted  the e f f e c t s  of 

s e l f - i n s t r u c t i o n  t r a in i n g  of academic performance of three 

educationally-handicapped youngsters .  A m ul t ip le -base l ine  procedure 

across  sub jec ts  was used with dependent measures of math improvement 

based on the s u b j e c t ' s  performace on the math s e r i e s ,  "Arithmetic 

Step By Step," and s p e l l i n g  improvement assessed s im i la r ly  as  in 

experiment one. Resul ts  ind ica ted  improved math and sp e l l in g  

performance with the in troduct ion of s e l f - i n s t r u c t i o n  t ra in in g .  

Generalization was noted on those ta sks  tha t  were highly s im i la r  to  

those in t r a in in g  as  was found by F r ied l in g  and O'Leary C1979) where 

s im i la r  age grade ch i ld ren  were used.

Genshaft and Hir t  (1980) s tud ied  the e f fec t iv en ess  of 

s e l f - i n s t r u c t io n a l  t r a in i n g  to enhance math achievement in females 

who were i d e n t i f i e d  as  underachieving in math. Subjects  were 

t h i r t y - s i x  seventh grade g i r l s  who were performing below grade level 

in math. Subjects  were randomly assigned to  one of three  groups:
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Group I received tu to r in g ,  Group II received tu to r in g  and t r a in in g  in 

s e l f - i n s t r u c t i o n  based on procedures developed by Melchenbaum and 

Goodman (1971) following a general problem-solving format,  and Group 

I I I  was a no-treatment control  who received ne i the r  tu to r in g  nor 

s e l f - i n s t r u c t i o n .  Pre and post measures from the Stanford Diagnostic 

Mathematics Test were used. Resu l ts  Indicated an overal l  increase  in 

math performance for  t u to r in g  and s e l f - i n s t r u c t i o n  groups over the 

no-treatment  groups, although a s ig n i f i c a n t  d i f fe rence  between groups 

I and II was not i n i t i a l l y  seen.  Analysis of su b te s t s  on the Stanford 

revealed s ig n i f i c a n t  group d i f f e ren c e s  in favor of the 

s e l f - i n s t r u c t i o n  group fo r  both computation and ap p l ica t ion .  Authors 

a t t r i b u t e d  the gains  of the s e l f - i n s t r u c t i o n  group to  a reduct ion of 

anxiety although no d i r e c t  measures of s u b je c t ' s  anxiety was 

obtained. They concluded tha t  SI t r a in in g  may be benef ical  to  

ch i ldren  in a v a r ie ty  of academic contexts  in which they 

underachieve. No assessment of g e n e ra l i z a b i1l ty  to t h e i r  regu lar  

classroom performance was conducted.

In another study in v e s t ig a t in g  academic improvement, Robin, 

Armel, and O'Leary (1975) inves t iga ted  the e f f e c t s  of 

s e l f - i n s t r u c t i o n  on the w r i t i n g  d e f ic ien c ie s  of t h i r t y  kindergarten 

ch i ld ren .  Subjects  were assigned to  one of three groups: 

s e l f - i n s t r u c t i o n ,  u t i l i z i n g  the s e l f  in s t ru c t io n  package ou t l ined  by 

Meichenbaum and Goodman (1971), d i r e c t  t r a in in g  program (co n s i s t in g  

of feedback and reinforcement)  and a no-treatment con t ro l .  Training 

cons is ted  of twenty individual  sess ions  three times a week over a 

seven-week per iod .  Resu l t s  indicated  th a t  the s e l f - i n s t r u c t io n  group
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proved superior  to d i r e c t  t r a in in g  while both treatments  proved 

super io r  to  no- treatment.  A genera l iza t ion  task u t i l i z i n g  novel 

l e t t e r s  as  compared to  the t r a in in g  l e t t e r s  revealed no d i f fe rences  

between any of the th ree  groups for  g en era l iza t ion .  These r e s u l t s  are 

s im i la r  to  those found in the Meichenbaum and Goocfenan (1971) study 

which produced s ig n i f i c a n t  improvement in the s e l f - i n s t r u c t i o n  group 

over a control group fo r  a simple motor behavior but no response 

gen e ra l iza t io n .  Poor response genera l iza t ion  may be a t t r i b u t l b l e  to  

the subjec t  c h a r a c t e r i s t i c s  in tha t  they were too young, not 

cogni t ive ly  mature enough, to  genera l ize  the t r a in in g  to  ta sks  other  

than those used in t r a in i n g ,  whereas in the Genshaft and Hir t  (1980) 

study, the seventh graders  were adequately able to  u t i l i z e  the 

general in s t ru c t io n s .

Limited g en e ra l iza t io n  f indings  were obtained in s tu d ie s  tha t  

inves t iga ted  SI t r a in i n g  with o ther  than "normal in te l l igence"  

youngsters who demonstrate cogni t ive  immaturity. Burgio, Whitman, 

and Johnson (1980) s tud ied  the e f f e c t s  of SI t r a in in g  on two highly 

d i s t r a c t i b l e  re ta rded  ch i ld re n ,  ages 9 and 11, in increas ing  th e i r  

a t tend ing  behavior .  Resu l ts  ind ica ted  a decrease in o f f - t a sk  behavior 

during math and p r in t i n g  but no r e l i a b l e  changes in academic 

performance were observed. The s tuden ts  were able to  maintain and 

t r a n s f e r  learning to  the classroom but only for  the s p e c i f i c  behavior 

for  which they were t r a in e d .  Limited response genera l iza t ion  may be 

a t t r i b u t l b l e  to  the cogni t ive  l im i ta t io n s  of the sub jec ts  who are 

unable to  genera l ize  and t r a n s f e r  learn ing  r e ad i ly .  In another study 

with cogni t ive ly  l imited  ch i ld ren ,  Leon and Pepe (1983) inves t iga ted
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the e f f e c t s  of SI t r a in in g  for  the remediation of a r i thm et ic  d e f i c i t s  

with twenty-four educable mentally re ta rded  and twelve learning 

disab led  youngsters between the ages of 9 and 12. They were randomly 

assigned to  e i t h e r  a SI t r a in in g  or a control group. Pre and post 

t e s t  comparisons on the Key Math Diagnostic Test revealed tha t  the SI 

group performed s ig n i f i c a n t l y  b e t t e r  than the control group. 

General iza t ion ,  as  measured by improved performance on modules not 

t r a in e d  fo r ,  was obtained for  the SI group but only on those problems 

tha t  required s im i la r  computational s k i l l s  again noting limited  

genera l iza t ion  with le ss  cogni t ive ly  mature ch i ld ren .  These f indings  

were s im i la r  to those of Bryant and Budd <1982), Swanson <1985), and 

F r ied l in g  and O'Leary <1979) who noted genera l iza t ion  to  those tasks  

s im i la r  to  those used in t r a in in g .  This f inding  i s  cons is ten t  with 

the l i t e r a t u r e  in problem-solving <Borkowski & Cavenaugh, 1979) which 

noted tha t  genera l iza t ion  i s  more l ik e ly  to occur when more common 

elements ex i s t  between t r a in in g  and the outcome measures.

General izat ion to  ta sks  s im i la r  to  those t r a in e d  for  was also  

found in a study by Douglas, Parry ,  Morton, and Garson <1976) who 

addressed the e f f e c t s  of SI t r a in in g  in approaching academic 

problems, cognit ive  ta sks ,  and socia l  s i t u a t i o n s .  Eighteen 

hyperact ive boys ranging in age from s ix  to  eleven years  o ld  were 

d i s t r i b u t e d  in to e i t h e r  a SI t r a in in g  or a control group with 

t r a in in g  cons is t ing  of twenty-four se ss ions  over a three  month 

period.  . The t ra in e d  group s ig n i f i c a n t l y  improved on several 

measures including the MFFT, oral and l i s t e n in g  comprehension on the 

Durrell  Analysis of Reading, r e a l i s t i c  and coping responses on s tory
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measures approached s ign i f icance  including Por teus  Mazes and memory 

for  unre la ted  words. General iza t ion from t r a in in g  ta sks  to  other  

measures was noted but g re a te r  s t a t i s t i c a l  s ig n i f ican ce  was achieved 

on those s k i l l s  incorporated although not taught during t r a in in g .  

Authors a t t r i b u t e d  some of the success to  encouraging the ch i ld  to 

“verba l ize  s t r a t e g i e s  in h i s /h e r  own words", thereby making the 

v e rb a l iz a t io n s  more meaningful and compatible to  h i s /h e r  own 

language.

In a study with language d e f i c i e n t  youngsters ,  Schunk and Rice 

(1984) inves t iga ted  the e f f e c t s  of s t r a t e g y  se l f -v e rb a  1iza t ion  on 

performance on a l i s t e n in g  comprehension ta sk .  Forty-two chi ldren  

with language d e f i c i e n c ie s  in grades two through four were assigned 

to one of two groups: a s t r a teg y  s e l f - v e r b a l i z a t i o n  group or a 

control  group. They received t r a in in g  fo r  two t h i r t y  minute sess ions  

for four consecutive weeks. Language d e f i c i e n t  ch i ld ren  were 

determined by performance of one year below grade level on the IOWA 

Test of Basic S k i l l s .  The dependent measure was performance on the 

SRA Achievement Se r ie s  Lis ten ing  Comprehension Tasks. Resul ts  

ind ica ted  th a t  both t h i r d  and fourth g raders  in the 

s t r a t e g y -v e rb a l i z a t io n  group performed s ig n i f i c a n t l y  b e t t e r  than the 

control  groups but the second graders  d id  no t .  The authors  concluded 

th a t  the task  was too demanding for  the second graders  given the 

language d e f i c i e n c ie s  and t h e i r  developmental leve l .  They s t a t e  tha t  

because of the developmental s t a t u s  of the c h i ld ,  the second graders  

may not have been able  to  i n t e rn a l i z e  and make use of the s t r a t e g i e s
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as d id  the older  su b jec ts .  They concluded th a t  ch i ldren  who possessed 

l i s t e n in g  comprehension d e f i c i e n c ie s  showed improvements in 

achievement in a short per iod  of time and th a t  s t r a t e g y -v e rb a l iz a t io n  

techniques  should be appl ied  to  o ther  language competencies to  

determine i t  as  an e f f e c t iv e  adjunct to  in s t ru c t io n a l  procedures to  

enhance and improve c h i ld re n s '  achievement outcomes.

Although s e l f - i n s t r u c t i o n  in te rven t ions  with ch i ldren  have 

been success fu l ly  used to  remediate a v a r ie ty  of problems, concern 

continues to  be expressed over the incons is ten t  f indings  of 

genera l iza t ion  e f f e c t s  (Meichenbaum & Asarnow, 1979). In a review 

a r t i c l e  on se l f - co n t ro l  procedures,  O'Leary and Dubey (1979) note 

th a t  genera l iza t ion  of t r a in i n g  did not occur when t r a in in g  was 

conducted on a very r e s t r i c t i v e  range of ta sks  with sp e c i f i c  

i n s t ru c t io n s .  They fu r th e r  s t a t e  tha t  one c h a r a c t e r i s t i c  tha t  

f a c i l i t a t e s  genera l iza t ion  of s e l f - i n s t r u c t i o n s  i s  the 

n o n - sp ec i f ic i ty  of the in s t ru c t io n a l  package. Resul ts  from Palkes, 

Stewart ad Kahana (1968) ind ica ted  gen e ra l i z a t io n  when a general 

s e l f - i n s t u c t i o n  sequence was used such as  "Look and think before I 

answer;" whereas Robins, Armel and O'Leary (1975) found no 

g en e ra l iza t ion  when s e l f - i n s t r u c t i o n s  were task  s p e c i f i c .

Pa t te rson  and Mischel (1976), and Mischel and Pat te rson  (1976) 

emphasized the importance of cons ider ing  the subs tan t ive  and 

s t r u c tu r a l  elements of d i f f e r e n t  s e l f - i n s t r u c t i o n a l  p lans .  They 

underscored the importance of the verbal content  of the 

s e l f - i n s t r u c t i o n  in t ry in g  to  d e l in ea te  a more e f f e c t i v e  generalized 

s e l f - i n s t r u c t i o n  plan.  In a more recent  s tudy,  Kendall and Wilcox
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(1980) Invest igated  the content of s e l f - i n s t r u c t io n a l  t r a in in g  on 

c o n t ro l l in g  Impulsivity.  T h i r ty - th re e ,  e igh t  to  twelve year old 

non-se lf -con tro l  led chi ldren  were randomly assigned to  one of three 

groups. The groups were: concrete s e l f - i n s t r u c t io n a l  t r a in in g ,  worded 

to  apply s p e c i f i c a l l y  to a task ;  conceptual s e l f - i n s t r u c t i o n a l ,  

worded more g lobally  and a b s t r a c t ly  so th a t  they could apply to  a 

wide range of s i t u a t i o n s ;  and an a t ten t ion-p lacebo  control group. 

Dependent measures were MFFT, Por teus  Mazes, Impulsive Control 

Categorization Instrument,  Conners' Teacher Rating Scale ,

Self-Control in Children Rating Scale ,  and the Hyperactivi ty  Scale.  

Training consis ted  of s ix ,  t h i r t y  to  forty-minute sess ions  over a 

th ree  week period.  Resul ts  indicated tha t  treatment e f f e c t s  were 

g rea te r  for  the conceptual t r a in in g  group than for  the concrete 

t r a in in g  group. Performance measures Improved for  a l l  su b jec ts  and 

while s e l f - r e p o r t  data showed no improvement, the b l ind  r a t in g s  of 

teachers  on measures of s e l f - c o n t ro l  and hyperac t iv i ty  indicated the 

des ired  change. The au thors  pointed out the e f f icacy  tha t  

s e l f - i n s t r u c t i o n  t r a in in g  had on s e l f - c o n t ro l  and tha t  the conceptual 

treatment s t ra teg y  provided addit ional potency for  genera l iza t ion  of 

t r a in in g  e f f e c t s .  As ch i ld ren  aged 8-12 were randomly assigned, no 

age by treatment in t e ra c t io n  was reported .

Similar ly ,  Camp, Bloom, Herbert,  and van Doorninck (1977) 

inves t iga ted  the e f f e c t s  of a general s e l f - i n s t r u c t i o n  program 

e n i t l e d  "Think Aloud" with 6-8 year old aggress ive boys. A general 

s t r a te g y  was used and concentrated on developing answers to  the four 

bas ic  questions:  What i s  my problem, what i s  my plan,  am I using my
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plan,  and how did I do?. Three groups were se le c ted :  an experimental 

s e l f - i n s t r u c t i o n  group; and two control groups, one aggress ive,  and 

one normal. The treatment group received da i ly  30 minute sess ions  for 

s ix  weeks. Dependent measures included se le c te d  performance su b te s t s  

from the WISC-R, The Wide Range Achievement Test < WRAT), auditory  

recept ion  from the ITPA, the MFFT, and an In terpersonal  Problem 

Solving Test .  Resul ts  ind ica ted  treatment group performance was 

e i g n f i ean t ly  improved over the control  group for  mazes and the MFFT 

SGore. Reading achievement,  p rora ted  Performance IQ, and socia l  

speech scores  showed a t rend  toward the p red ic ted  d i f fe rences .  

Although some of the scores  co n t r ibu t ing  to  the d iscr iminant  score 

involved a c t i v i t i e s  s im i la r  to  those used in t r a in in g ,  some such as 

the WRAT did  not .  This suggests  the e f fe c t iv en es s  of providing a 

general s t r a te g y  as  well as ta sks  s im i la r  to  those used in t r a in in g  

to  enhance g en e ra l iz a t io n .  The idea of providing a broad 

problem-solving approach i s  cons is ten t  with the f indings  from 

problem-solving l i t e r a t u r e  which s im i la r ly  note tha t  providing a more 

general s t r a te g y  i s  more apt to  fo s te r  gen e ra l iza t io n .

Resul ts  from a number of s tu d ie s  a lso  suggest tha t  ce r ta in  

in s t r u c t io n s  appear more s u i t e d  for  c e r t a in  groups than o th e r s .  I t  

showed tha t  younger le ss  cogn i t ive ly  mature ch i ldren  were b e t t e r  able  

to  use more concrete and s p e c i f i c  i n s t ru c t io n s ,  and older  more 

cogn i t ive ly  mature youngsters were able  to  b enef i t  from more 

a b s t r a c t ,  broad problem-solving approaches. Since i t  i s  r a re  tha t  one 

wishes to  teach a very s p e c i f i c  s k i l l  in i s o l a t i o n ,  the idea of 

teaching general problem-solving procedures and the type of ch i ld  who
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can b en e f i t  most from tha t  type of in tervention  remains a prominent 

concern for  reseachers .

Generalization of S e l f - In s t ru c t io n :

Developmental Considerations

Varying the content of the s e l f - i n s t r u c t io n a l  package has 

produced p o s i t iv e  r e s u l t s ,  but the extent  and app l ica t ion  of these 

procedures has been l imited  and has r e su l t e d  in var ied  degrees of 

success .  O'Leary and Dubey <1979) pointed out the importance of 

determining c h a r a c t e r i s t i c s  of the c h i ld  tha t  in te ra c t  with the 

e f fec t iv e n e s s  of s e l f - c o n t ro l  procedures in developing methodologies 

for teaching chi ldren  to control t h e i r  own behavior.  Hobbs, Moguin, 

Tyroler ,  and Lahey (1980), in t h e i r  review a r t i c l e  on 

cognit ive-behavioral  therapy with ch i ldren  indicated tha t  the f a i lu re  

of the var ious  inv es t ig a t io n s  to y ie ld  cons is ten t  f indings  on 

treatment e f f e c t s  may be a t t r i b u t e d  to methodological and subject  

l im i t a t io n s .  S im ila r ly ,  Copeland (1981) in a review a r t i c l e  on 

subjec t  v a r iab le s  in s e l f - i n s t r u c t i o n  programs notes  the lack of 

a t t e n t io n  to  individual d i f fe rences  in response to s e l f - i n s t r u c t io n  

t r a in in g .

I n i t i a l l y ,  age was considered as one of the sub jec t  l im i ta t io n s  

tha t  in h ib i ted  gen e ra l i za t io n .  Toner and Smith <1977) inves t iga ted  

the r e l a t io n s h ip  between cognit ive s t r a t e g i e s  and age on voluntary 

delay. A s im i la r  study by M il le r ,  Weinstein, and Karnoil (1978) a lso 

inves t iga ted  the d i f f e r e n t i a l  e f f e c t s  of overt v e rb a l iza t io n s  and age
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on delay behavior and concluded th a t  o lder  ch i ld ren  may be 

spontaneously employing covert  s t r a t e g i e s  to  f a c i l i t a t e  delay 

behavior.  Both s tu d ie s  suggested a developmental t rend in the a b i l i t y  

to use covert  s t r a t e g e s  th a t  f a c i l i t a t e  behavioral change. Har tig and 

Kanfer (1973), in in v e s t ig a t in g  the e f f e c t s  of varying the content of 

s e l f - i n s t r u c t i o n  t r a in i n g  with 275 c h i ld re n ,  concluded th a t  older  

ch i ldren  used the s e l f - i n s t r u c t i o n s  more and tha t  successful t r a in in g  

in c h i ld re n s '  s e l f - c o n t ro l  may be more c lose ly  r e l a t e d  to  the 

a v a i l a b i l i t y  of various verbal and other  control 1ing mechanisms than 

to age. Other i n v e s t ig a to r s  began to  look a t  developmental 

cons idera t ions  tha t  may e f f e c t  the g en e ra l iza t ion  of s e l f - i n s t r u c t i o n  

t r a in in g  s ince  age i s  such an inexact  measure of cogni t ive  a b i l i t y .

Wasserman (1983) proposed a r e l a t io n s h ip  between the 

e f fec t iv e n e s s  of cogni t ive-behaviora l  In te rven t ions  along a cognit ive 

developmental continuum. He hypothesized tha t  Meichenbaum's 

techniques would be useful  only for  young ch i ldren  in t r a in in g  on 

highly s p e c i f i c  ta sks .  He f u r th e r  hypothesized tha t  the a b i l i t y  to 

general ize  t h i s  t r a in in g  would not happen u n t i l  higher leve ls  of 

cognit ive  development were obtained.  This th eo re t ic a l  paper 

h igh l igh ted  many of the f ind ings  of the SI l i t e r a t u r e  tha t  treatment 

should be geared for  and adapted to  the sub jec t  employing the 

s t r a t e g y .  Furthermore, younger l e s s  cogn i t ive ly  mature chi ldren  are 

able  to  b enef i t  most from concrete  e x p l i c i t  i n s t ru c t io n s  while o lder ,  

cogni t ive ly  more mature ch i ld ren  are  able  to  u t i l i z e  more general ,  

abs t r a c t  problem-solving approaches th a t  lends i t s e l f  to  g rea te r  

general ized e f f e c t s .
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In a prel iminary study of a s e r i e s  determining the e f f e c t s  of 

cogni t ive  developmental level and content of s e l f - i n s t r u c t i o n s ,  

Schlesser ,  Meyers, and Cohen (1981) inves t iga ted  the e f f e c t s  of 

general versus  s p e c i f i c  con ten t ,  a c t iv e  reh ea rsa l ,  and cogni t ive  

level (P iage tian  defined)  on the g en e ra l iza t ion  of s e l f - i n s t r u c t i o n  

t r a in in g .  Subjects  were seventy pre-opera t ional  and seventy concrete 

operat ional  "normal" second and t h i r d  graders .  Cognitive level was 

based on c h i l d r e n ' s  performance on conservat ion ta sks ,  conservat ion 

of number, and conservation of continuous quan t i ty .  Children were 

then randomly divided in to  one of the f ive  in s t ruc t iona l  groups:

1) Spec i f ic  s e l f - i n s t r u c t i o n s  -  designed to  provide an optimal 

s t ra teg y  for  a s p e c i f i c  task .

2)General s e l f - i n s t r u c t i o n s  - designed to  provide a broad 

problem-solving s t r a t e g y .  Both s p e c i f i c  and general s e l f - i n s t r u c t i o n  

groups received Meichenbaum and Goodman's (1971) faded rehearsal  

procedure.

3) Specif ic  d id a c t ic  control  -  content  tha t  was iden t ica l  to the 

s p e c i f i c  s e l f - i n s t r u c t i o n  package but without ac t ive  rehearsal  and 

s e l f - r e i n f o r c in g  s ta tements .

4) General d id ac t ic  control  -  content  iden t ica l  to  general 

s e l f - i n s t r u c t i o n  package without the ac t ive  rehearsal and 

s e l f - r e i n f o r c in g  s ta tements .

5) No-tra ining control -  met with examiner the same amount of time 

but verbal s ta tements  were i r r e l e v a n t  to  ta sks .

The dependent measures used cons is ted  of pre and post t e s t  

performance on the Matching Familiar  Figures Test (MFFT), and on a
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Resul ts  indicated  th a t  the s p e c i f i c  s e l f - i n s t r u c t i o n  group performed 

b e t t e r  on the s p e c i f i c  t r a in i n g  task (MFFT) but tha t  the general 

s e l f - i n s t r u c t i o n  group performed b e t t e r  on the genera l iza t ion  task .  

This f inding  suggests  t h a t  g en e ra l iza t ion  should be g rea te r  for  those 

s e l f - i n s t r u c t io n a l  in te rv e n t io n s  which provide more general problem 

solv ing  s t r a t e g i e s .  The influence of P iage t ian -s tage  membership 

proved in s ig n i f i c a n t  for  response to  t r a in in g ,  although i t  was useful 

in p re d ic t in g  absolute  l e v e l s .  These f indings  are important in tha t  

the r e s u l t s  were s im i la r  to  those s tu d ie s  tha t  employed SI with 

s tuden ts  who displayed d e f i c i e n t  performances, whereas t h i s  study 

used chi ldren  who were deemed as  overal l  “average". Findings 

ind ica te  tha t  within the range of average a b i l i t y ,  there  are 

d i f fe ren ces  in responses tha t  can be modified with verbal mediational 

s t r a teg y  t ra in in g .

In a s im i la r  s tudy, Cohen, Schleser ,  and Meyers (1981) 

inves t iga ted  the e f f e c t s  of cogni t ive  level and a c t iv e  rehearsal  of 

s e l f - i n s t r u c t i o n  t r a in in g .  The study examined the e f f icacy  of 

s e l f - i n s t r u c t i o n  t r a in i n g  for  d i f f e r e n t  P iage t ian  defined cognit ive 

leve ls  and the importance of the ac t ive  rehearsal  component of the 

s e l f - i n s t r u c t i o n  procedure. Sixty same-aged nondysfunctional ch i ldren  

id e n t i f i e d  as  p re-opera t ional  or concrete-operat ional  were divided 

in to  three  groups: a n o - t r a in in g  condi t ion ,  a content  only control 

group, and a s e l f - i n s t r u c t i o n  group with ac t ive  reh e a rsa l .  Three 

sess ions  were conducted with a l l  ch i ldren  with the f i r s t  and la s t  

sess ions  a l so  used as  t e s t i n g  for  pre and p o s t - t e s t  performance on
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the MFFT. Resul ts  ind ica ted  tha t  the influence of t r a in i n g  was 

s im i la r  for  both cogni t ive  groups with no s ig n i f i c a n t  cogni t ive  

developmental d i f f e ren ce s .  The r e s u l t s  did ind ica te  s ig n i f i c a n t  

changes for  the s e l f - i n s t r u c t i o n  group emphasizing the e f f e c t s  of SI 

t r a in in g  on normal ch i ld ren  along the re f lec t iv e - im p u ls iv e  dimension 

with a very shor t  t r a in i n g  period.

In a study s p e c i f i c a l l y  looking for  genera l iza t ion  of 

s e l f - i n s t r u c t i o n  t r a in in g ,  Nichol,  Cohen, Meyers, and Schleser  (1982) 

inves t iga ted  the e f f e c t s  of cogni t ive  leve l ,  P iaget ian  def ined,  and a 

d i re c ted  discovery procedure on t r a n s f e r  of s e l f - i n s t r u c t i o n  

t r a in in g .  For ty-e ight  p re-opera t ional  and concrete operat ional  f i r s t  

and second graders  were d iv ided in to  two groups: a n o - t r a in in g  

control group and a group tha t  received general content 

s e l f - i n s t r u c t i o n s  de l ive red  through a d i rec ted  discovery procedure. 

Pre and post t e s t  measures were obtained on a t r a in i n g  task  (MFFT), 

and on a genera l iza t ion  task (perceptual  perspect ive  tak ing  t e s t ) .  

Resul ts  indicated tha t  both pre-opera t ional  and concrete  operat ional 

ch i ldren  in the s e l f - i n s t r u c t i o n  group improved s ig n i f i c a n t l y  on the 

t r a in in g  task .  On the genera lza t ion  task only the concrete 

operat ional ch i ldren  In the d i re c te d  discovery group performed 

s ig n i f i c a n t ly  b e t t e r  following in s t ru c t io n s .  This suggests  tha t  when 

ch i ldren  are given the opportunity  to  be an ac t ive  p a r t i c ip a n t  and 

use t h e i r  own language in def in ing  a task and developing a p lan ,  they 

perform b e t t e r .

Similar f indings  were demonstrated by Snyder and White (1979) 

when they allowed behaviora l ly  d is tu rbed  adolescents  to  adapt the
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s e l f - i n s t r u c t i o n s  to  Include th e i r  own language and In f l e c t io n s  

r e s u l t i n g  in Improved performance on a number of genera l ized  measures 

not t r a in e d  fo r .  Douglas e t .  al (1976) a l so  a t t r i b u t e d  some of t h e i r  

success in achieving genera l iza t ion  to  the f ac t  tha t  they encouraged 

the c h i ld  to  "put in to  h i s  own words" the s e l f - i n s t r u c t i o n  s t r a t e g y .  

These e f f e c t s  underscore the importance of the com pat ib i l i ty  between 

the language of s e l f - i n s t r u c t i o n s  and the language of the c h i ld .

Other au thors  (Bern, 1970 ; F la v e l l ,  1966; Hartig  & Kanfer, 1973; 

Reese, 1962) have noted s im i la r  f indings  in the a b i l i t y  of ch i ldren  

to  verbal ly  mediate and influence t h e i r  own behavior ,  which may be 

linked to  the language maturi ty  and other  l i n g u i s t i c  and verbal 

c o n t ro l l in g  mechanisms of the ind iv idual .

In a highly s im i la r  study,  Schleser  e t .  a l . (1984) again 

compared the e f f e c t s  of cogni t ive  level and t r a in in g  procedures on 

the genera l iza t ion  of s e l f - i n s t r u c t i o n s .  In t h i s  s tudy,  

pre-opera t ional  and concrete  operat ional  "normal" f i r s t  and second 

graders  performed on a t r a in in g  ta sk ,  the Matching Familiar  Figures  

Test (MFFT) and a genera l iza t ion  task (a perceptual  perspect ive  

taking t e s t )  p r io r  to  and a f t e r  serv ing  in one of four 

s e l f - i n s t r u c t io n a l  groups varying in the del ivery  procedures of the 

i n s t ru c t io n s .  The in s t ru c t io n  groups were a n o - t ra in in g  control 

group, a d id ac t ic  in s t ru c t io n  control  group, a fading 

s e l f - i n s t r u c t i o n  group, and a d i re c ted  discovery s e l f - i n s t r u c t i o n  

group. Children in the d id ac t ic  in s t ru c t io n s  group received the same 

in s t ru c t io n a l  content  as  the ch i ldren  in the "fading" and the
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fading group received the t r a d i t io n a l  o ver t - to -cover t  rehearsal  while 

the discovery group was led to  “discover" the in s t ru c t io n s  through a 

dialogue with the t r a i n e r .  Resul ts  ind ica ted  tha t  the ch i ld ren  in the 

SI groups s ig n i f i c a n t l y  improved th e i r  performance r e l a t i v e  to  the 

control groups. Only the concrete-operat ional  ch i ldren  in the 

discovery SI group demonstrated s ig n i f i c a n t  improvement on the 

genera l iza t ion  task .  These r e s u l t s  are  s im i la r  to  those of p r io r  

s tu d ie s  tha t  found tha t  ch i ldren  who are more cogni t ive ly  mature 

ben e f i t te d  more from a general conceptual problem-solving s t r a te g y .

I t  fu r ther  h ig h l ig h ts  the g rea te r  e f f e c t s  of providing a SI s t ra teg y  

th a t  i s  compatible with the subjec t  employing i t  as  with the 

discovery group ra th e r  than having the t r a in e r  provide the general 

s t r a te g y .

A study by Schlesser ,  Meyers, Cohen and Thackway (1983) again 

compared the e f f e c t s  of a d i r e c ted  discovery procedure, a 

t a sk - s p e c i f i c  s e l f - i n s t r u c t i o n  group, general problem-solving 

s e l f - i n s t r u c t i o n s  group, and a d id a c t ic  control  group to  more 

academic, achievement o r ie n te d  tasks .  Children ranged in age between 

e ight  and ten years  and were s e le c ted  by teachers  as  ex h ib i t in g  a 

"problematic lack of s e l f - c o n t r o l " .  For ty-e ight  ch i ld ren  were 

randomly assigned to  one of the four t r a in in g  condi t ions  and a l l  

ch i ld ren  received f o r t y - f i v e  minute t r a in in g  sess ions  one per week 

for  four weeks. Pre and post  t e s t  measures of the PIAT, WISC-R, and 

MFFT were adn in is te red .  A t r a in in g  task of math problems and quizzes 

was u t i l i z e d  during treatment s ess ions .  Resul ts  Indicated  tha t
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chi ldren  in the d i re c te d  discovery and s p e c i f i c  fading condit ion 

performed b e t t e r  on the t r a in in g  task and on the PIAT math sub tes t  

than ch i ldren  in the d id a c t i c  control  condi t ion .  While chi ldren  in 

the general fading group demonstrated gains  on the Spel l ing  and 

General Information s u b te s t s  and on to ta l  PIAT scores ,  

d iscovery- t ra ined  ch i ldren  showed the broadest  range of 

genera l iza t ion  improving on the Spe l l ing ,  Reading Recognition,

General Information s u b te s t s  and on to ta l  PIAT scores .  Resul ts  of 

t h i s  study underscore the importance of providing a general problem 

solv ing  s e l f - i n s t r u c t i o n  s t r a t e g y .  I t  p o in ts  out the integra l  

funct ion tha t  ac t ive  rehearsal  and modeling has in the del ivery  of a 

problem solv ing  s t ra teg y  r e s u l t i n g  in achievement gains with only 

four t r a in in g  sess ions  over a four week per iod .  While the gains 

between the general fading group and the d i re c ted  discovery group 

were not s ig n i f i c a n t l y  d i f f e r e n t ,  they did  point  to  b e t t e r  

g e n e ra l i z a b i1Ity  when the language for  the s e l f - i n s t r u c t i o n s  came 

from the ch i ldren  and was more compatible to  the su b jec t ,  and not 

provided, but guided by the examiner.

This s e r i e s  of s tu d ie s  suggests  tha t  ch i ldren  who are 

cogni t ive ly  more mature b en e f i t  more from a general s e l f - i n s t r u c t i o n  

package in the a b i l i t y  to  genera l ize  s e l f - i n s t r u c t i o n  t r a in in g .  What 

the s p e c i f i c  dimension of t h i s  g rea te r  cogni t ive  maturity  i s ,  i s  not 

c lea r  but appears to  be the com pat ib i l i ty  between the language of the 

in s t ru c t io n  and the s u b j e c t s  a b i l i t y  to  use i t .  Copeland and Hammell

(1981) in in v es t ig a t in g  sub jec t  v a r iab le s  in

c o g n i t i v e - s e l f - i n s t r u c t io n  t r a in in g  a lso  note tha t  cogn i t ive ly  more
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more mature indiv iduals  p r o f i t  most from cogni tive s e l f - i n s t r u c t io n  

t r a in in g .  Copeland (1981) notes  tha t  cognit ive maturity should be 

considered when designing t reatments  with less  mature chi ldren 

apparently needing more e x p l i c i t ,  s t r u c tu r e d  fu l ly  described 

in s t r u c t io n s ,  whereas the cogni t ive ly  more mature chi ldren often 

generate  and can success fu l ly  use more ab s t rac t  conceptual 

i n s t ru c t io n s .  Copeland goes on to  s t a t e  tha t  there may ex i s t  

"moderating var iables"  which cut across  several subject  

c h a r a c t e r i s t i c s  and would more e f f i c i e n t l y  describe the re levant  

individual d i f fe rences .  Copeland s t a t e s  tha t  verbal a b i l i t i e s  may 

under l ie  the f indings  due to cogni t ive  level d i f fe rences .  This idea 

i s  compatible with and inherent  in the theory underlying 

s e l f - i n s t r u c t io n a l  methodology.

In Thought and Language , Vygotsky (1962) s t a t e s  tha t  chi ldren 

use words as  a ids  in e s ta b l i s h in g  mutual understanding with adu l ts  

and among themselves. Although words take on the function of 

communication, i t  i s  long before they reach the level of concepts,  a 

c h a r a c t e r i s t i c  of fu l ly  developed thought.  So while a ch i ld  develops 

the funct ional  l i n g u i s t i c  equivalent of concepts a t  an ea r ly  age, the 

forms of thought used in dea l ing  with these conceptual tasks  d i f f e r  

profoundly from an a d u l t s '  in composition, s t r u c tu r e s ,  and mode of 

operat ion.

According to  Vygotsky (1978), the development of concept
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formation i s  inex t r icab ly  linked with the in t e l l e c tu a l  l i n g u i s t i c  

a c t i v i t i e s  and the environment.  The processes  which eventual ly  r e s u l t  

in concept formation begin in e a r l i e s t  chi ldhood, but the 

in t e l l e c tu a l  funct ions  th a t  in a s p e c i f i c  combination form the 

psychological b a s is  of the process  of concept formation take shape 

and develop l a t e r  on. Before th a t  t ime, c e r t a in  i n t e l l e c tu a l  

formations tha t  perform funct ions  s im i la r  to  those of genuine 

concepts to come can be found.

Vygotsky (1962) s t a t e s  tha t  complex a c t i v i t i e s  incorporate  the 

processes  of a s so c ia t io n ,  a t t e n t i o n ,  imagery, inference or 

determining tendencies but tha t  they are a l l  indispensable ,  but 

i n s u f f ic ie n t  without the use of the word, as  the means by which we 

d i r e c t  our mental opera t ions ,  control t h e i r  course and channel them 

toward the so lu t ion  of the problem confront ing us.  Learning to 

d i r e c t  one 's  own mental process  with the a id  of words or s igns  i s  an 

in tegra l  p a r t  of the process  of concept formation. The a b i l i t y  to 

r egu la te  one 's  ac t ions  by using a u x i l i a ry  means reaches  i t s  fu l l  

development only in adolescence.

The ascent to concept formation i s  made in th ree basic  phrases  

each in turn divided in to  several  s tag e s .  This continuum i s  ou t l ined  

b r i e f l y  below. The young c h i ld  takes  the f i r s t  s tep  towards concept 

formation when he/she pu ts  toge ther  a number of o b jec t s  in 

unorganized ca tego r ies ,  or "heaps" in order  to  solve  a problem.

He/she evolves from t h i s  very su b jec t iv e  poin t  of view to  a more 

ob jec t ive  one where he/she no longer bases  connect ions on sub jec t ive  

impressions but on more concre te ,  fac tual  bonds. As he/she moves
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through the next s tages  of "complexes", the l in e s  along which he/she 

develops are predetermined by the meaning a given word already has in 

the language of a d u l t s  and i s  not spontaneously developed by the 

ch i ld .  "The language of the environment po in ts  the way tha t  the 

c h i l d ' s  gen e ra l iza t io n s  wil l  take but cons tra ined  as  i t  i s ,  the 

c h i l d ' s  th inking proceeds along t h i s  preordained path in the manner 

p e r c u l ia r  to  h i s  level of i n t e l l e c tu a l  development. The adult  cannot 

pass  on to  the c h i ld  h i s  mode of th inking.  He merely suppl ies  the 

ready-made meaning of a word" (Vygotsky, 1978, p . 68).

A fa l se  assumption i s  made tha t  s ince much of the language a 

ch i ld  uses mimics the words of the a d u l t s ,  tha t  the c h i l d ' s  thinking 

i s  s im i la r  to  a l l  forms of adult  i n t e l l e c tu a l  a c t i v i t y .  At the 

complex s tage ,  word meanings as  perceived  by the c h i ld  r e fe r  to  the 

same o b jec ts  the adult  has in mind which ensures  understanding 

between ch i ld  and a d u l t ,  but the c h i ld  th inks  the same th ing in a 

d i f f e r e n t  way, by means of d i f f e r e n t  mental operat ions .  Verbal 

In te rcourse  i s  a powerful f ac to r  in the development of the c h i l d ' s  

concepts.  I t  i s  not u n t i l  the ch i ld  reaches a c e r t a in  level of 

so p h is t i c a t io n  or conceptua l iza t ion  of concepts and language, tha t  

he/she could be expected to  genera l ize  a highly semantic type of 

in te rvention  to  o ther  than the experimental and s p e c i f i c  s i tu a t io n  in 

which he/she learned i t .  This appears to  be the problem in the 

s e l f - i n s t r u c t i o n  t r a in i n g  l i t e r a t u r e  in tha t  re sea rchers  providing 

the in s t ru c t io n s  assume th a t  the words have the same meaning for  a l l  

the chi ldren  without cons idering the language developmental 

l im i ta t io n s  of the ch i ld .
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The la s t  s tage of concept formation requ i res  the a b i l i t y  to 

a b s t r a c t ,  to  s ing le  out elements,  and to  view the abs t rac ted  elements 

apar t  from the t o t a l i t y  of the concrete  experience in which they are  

embedded. Only the mastery of a b s t r a c t io n ,  combined with advanced 

complex thinking enables  the ch i ld  to  progress  to  the formation of 

genuine concepts.  The dec is ive  ro le  in t h i s  process i s  played by the 

word d e l ib e ra te ly  used to  d i r e c t  a l l  the past  processes  to advanced 

concept formation.

Even the adolescent may encounter an obs tac le  when he/she t r i e s  

to  apply a concept tha t  he/she has formed in a s p e c i f i c  s i t u a t io n  to  

a new se t  of circumstances. The adolescent wil l  form or use a concept 

q u i te  co r rec t ly  in a concrete  s i t u a t io n  but wil l  f ind  i t  d i f f i c u l t  to 

express  tha t  concept in words and the verbal d e f in i t io n  w i l l ,  in most 

cases ,  be much narrower than might have been expected from the way 

he/she used t h i s  concept.  This more advanced use of words and the 

more mature use of language a ids  the ch i ld  in understanding of the 

language and the concepts used by adu l t .
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Summary

The l i t e r a t u r e  on problem-solving behaviors and methodology i s  

voluminous but c e r t a in  centra l  themes remain prominent. One such 

theme i s  the value of the general izabi  1 i ty  of problem-solving 

s t r a t e g i e s  (Greeno, 1979; Newell, 1979). Numerous researchers  and 

au thors  have ou t l ined  h e u r i s t i c s  for  a id ing  the g e n e ra l i z a b i1i ty  of 

problem-solving s t r a t e g i e s  (Borkowski & Cavenaugh, 1979; Brown, 1978; 

Brown, Campione, & Murphy, 1977). In recent years ,  cognit ive  

s e l f - i n s t r u c t i o n  s t r a t e g i e s  have proven e f f e c t iv e  in a id ing the 

s tudent  to focus, d i r e c t ,  adapt,  and implement problem-solving 

methodology through a s e r i e s  of s e lf -m ed ia t ing  sta tements  

(Meichenbaum, 1977; Meichenbaum & Goodman, 1971).

The b a s is  and o r ig in s  of s e l f - i n s t r u c t i o n s  are derived from the 

developmental work of Vygotsky (1962) and Luria (1961). Vygotsky and 

L u b a ' s  work emphasized the in te r r e l a t i o n s h ip  of thought and language 

and i t s  e f f e c t s  on development. They hypothesized tha t  aspects  of 

speech p a r t i c u la r ly  " in te rna l  speech" develop control  and help 

regu la te  behavior.  Meichenbaum (1971) incorporated  t h i s  concept and 

developed a treatment whereby he provided and taught ch i ldren  to 

" s e l f - in s t r u c t "  themselves to  gain control over over t behavior.

S e l f - i n s t r u c t io n  t r a in in g  has proven e f f e c t i v e  with a number 

of popula t ions  such as  with chi ldren  who are re ta rded  (Burgio, 

Whitman, & Johnson, 1980; Leon & Pepe, 1983), emotionally d is tu rbed  

(Swanson, 1985), hyperact ive (Douglas, Parry, Morton, 8, Garson, 1976)



45

and "normal" chi ldren  (Sch lesser ,  Meyers, 8. Cohen, 1981), as  well as  

with numerous t a rg e t  behaviors  such as  simple motor movements < 

Meichenbaum 8. Goodman, 1969a), delay of g r a t i f i c a t i o n  (Hart ig  8, 

Kanfer, 1973), psychometric measures (Meichenbaum 8> Goochian, 1971), 

and on-task performance (Bornstein 8. Quivi l lon,  1976). 

S e l f - i n s t r u c t io n  t r a in i n g  has  proven most e f f e c t iv e  with chi ldren  who 

display d e f ic ie n t  task performances (Genshaft 8. H i r t ,  1980; Schunk 8. 

Rice, 1983; Snyder 8< White, 1979) and p a r t i c u l a r l y  e f f e c t iv e  in 

modifying the response p a t t e rn  of impulsive ch i ldren  (Meichenbaum 8. 

Goodman, 1969; Kendall 8. Finch, 1976; Palkes,  Stewart,  8. Freedman, 

1971; Palkes , Stewart ,  8. Kahana, 1968). Researchers in v es t ig a t in g  the 

response p a t te rn  and "cogni t ive  tempo" of impulsive ch i ldren  (Kagan, 

1966; Weithorn 8< Kagan, 1977, 1979, 1984) have noted tha t  the f a i l u r e  

of impulsive ch i ldren  to  use verbal mediation may be a f ac to r  in 

t h e i r  poor impulse control  and t h e i r  concomitant poor performance on 

many academic tasks .  While r e s u l t s  proved e f fe c t iv e  in modifying 

impulsives responding on psychometric measures,  o ther  s tu d ie s  

inves t iga ted  th e i r  responsiveness to  more academically o r ien ted  tasks  

(Bryant 8. Budd, 1982; Genshaft 8i H i r t ,  1980; Robin, Armel, 8< O'Leary, 

1975). Resul ts  for  g e n e ra l i z a t io n ,  however, remain incons is ten t  and 

equivocal (F r ied l in g  8. O'Leary, 1979; Meichenbaum 8i Asarnow, 1979; 

O'Leary 8. Dubey, 1979). Hobbs e t . a l . ( 1 9 8 0 )  noted th a t  the f a i l u r e  of 

the s tu d ie s  to  obta in g en e ra l iza t io n  may have been due to  f a i l u r e  to 

program treatments  for  g en e ra l iza t io n  as well as  f a i l u r e  to  consider  

sub jec t  c h a r a c t e r i s t i c s  and l im i ta t io n s .  Copeland (1981) a l so  

emphasized the importance of considering subjec t  v a r ia b le s  In
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c o g n i t i v e  s e l f - i n s t r u c t i o n  t r a i n i n g .

Both subjec t  and treatment  v a r ia b le s  were inves t iga ted  as  to  

t h e i r  e f f e c t s  on the a b i l i t y  to  genera l ize  s e l f - i n s t r u c t i o n  t r a in in g .  

Resul ts  Indicated  the need to design the ins t ruc t iona l  package for  

the p a r t i c u l a r  su b jec ts ,  tha t  i s ,  employing s t r a t e g i e s  with younger 

ch i ldren  requ ir ing  more e x p l i c i t  and concrete in s t ru c t io n s  and with 

o lder  ch i ldren  more general broad in s t ru c t io n s  appl icable  to  a number 

of problem solv ing s i t u a t i o n s  (Kendal & Wilcox, 1980; Mischel & 

Pa t te rson ,  1976; Pa t te rson  & Mlschel,  1976). Results  for 

gen e ra l iza t io n ,  however, remained equivocal and reseachers  began 

in v e s t ig a t in g  the cogni t ive  developmental level of the ch i ld  

employing the in s t ru c t io n s  as  age i s  an inexact measure of cognit ive  

a b i l i t y  (Cohen, Schleser ,  & Meyers, 1981? Wasserman, 1983). Results  

indicated tha t  cogni t ive ly  less  mature ch i ldren  did best  with 

s p e c i f i c  in s t ru c t io n s ,  and cogn i t ive ly  more mature chi ldren  were able  

to  u t i l i z e  general ,  conceptual in s t ru c t io n s  (Nicol,  Cohen, & Meyers, 

1982). While there  was evidence for  genera l iza t ion  in these s tu d ie s  

the r e s u l t s  were not overwhelming. A very Important aspect of t h i s  

study was tha t  s im i la r  e f f e c t s  were demonstrated on nondysfunctional 

ch i ldren  as  had been found with ch i ldren  who displayed d e f ic ien t  

performances. While su b s ta n t ia l  g en e ra l iza t ion  e f f e c t s  were 

demonstrated when the cogni t ive  developmental s t a t u s  of the c h i ld  was 

considered,  the s p e c i f i c  dimensions of the "cognit ive  developmental" 

s t a t u s  th a t  influenced g en e ra l iza t io n  were vague and not c le a r ly  

de l inea ted .

Greater g e n e ra l i z a b i1i ty  was indica ted  in those s tu d ie s  that
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provided the opportunity  for  g rea te r  com pat ib i l i ty  between the 

sub jec t  and the language of the in s t ru c t io n  (Douglas, e t . a l . ,  1976; 

Snyder & White, 1979). Other s tu d ie s  th a t  d i re c ted  the s tuden ts  to 

discover  a general ized  s e l f - i n s t r u c t i o n  plan a lso  r e su l t e d  in 

improved genera l iza t ion  f indings  (Sch lesse r ,  Meyers, Cohen, &

Rodrick, 1984). The g re a te s t  genera l iza t ion  was demonstrated when the 

cogni t ive  developmental c a p i b i l i t i e s  were considered and the 

in s t ru c t io n s  provided were compatible with the language of 

d e f i c i e n t ly  performing ch i ld ren  (Sch lesser ,  Meyers, Cohen, 8.

Thackway, 1983; Thackwray, Meyers, Schlesser ,  8. Cohen, 1985). 

Researchers in v es t ig a t in g  subjec t  v a r ia b le s  in cogni t ive  

s e l f - i n s t r u c t i o n  t r a in i n g  have noted tha t  language development and 

verbal a b i l i t y  may play an important r o le  in maximizing the e f f e c t s  

of s e l f - i n s t r u c t i o n  t r a in in g  (Copeland, 1981; Copeland 8. Hammill, 

1981). This idea i s  co n s is ten t  and inherent  in the theory underlying 

s e l f - i n s t r u c t i o n  methodologies.

Luria (1981) and Vygotsky (1978) s im i la r ly  noted th a t  language 

develops over a period of time i n i t i a l l y  being more l i t e r a l  and 

concrete and gradually  emerging and becoming more complex and 

conceptual .  Vygotsky (1978) noted th a t  although chi ldren  use and 

mimic the words of a d u l t s ,  the c h i l d / s  th inking i s  not s im i la r  to  a l l  

forms of adul t  i n t e l l e c tu a l  a c t i v i t y .  I t  i s  not u n t i l  the ch i ld  

reaches a c e r t a in  level of so p h is t i c a t io n  or conceptua l iza t ion  tha t  

he/she would be expected to  genera l ize  a highly semantic type of 

in te rven t ion  to  o ther  than the s p e c i f i c  s i t u a t i o n  in which he/she 

learned i t .  The level of language development may be the con t r ibu t ing



46

cogni t ive  developmental f ac to r  tha t  e f f e c t s  the a b i l i t y  of ch i ldren  

to  genera l ize  s e l f - i n s t r u c t i o n  t r a in in g ,  s ince  the theory i t s e l f  i s  

based on the i n t e r r e l a t i o n s h ip  of language, thought,  and behavior.

The Study

The present  study examines the r e la t io n s h ip  of language 

development on the g e n e r a l i z a b i1i ty  of s e l f - i n s t r u c t i o n  t r a in in g  with 

ch i ld ren .  I t  compares the e f f e c t s  of a general-content 

s e l f - i n s t r u c t i o n  format and a d id ac t ic  general-problem solv ing  format 

on academic task performance. I t  fu r th e r  in v es t ig a te s  the 

d i f f e r e n t i a l  e f f e c t s  of treatment along the im puls ive- re f lec t ive  

dimension. The study a t tempts  to  demonstrate tha t  chi ldren with 

higher leve ls  of language development and profic iency  are more apt 

to ,  and capable of g enera l iz ing  a semantica lly  based in tervention  

such as s e l f - i n s t r u c t i o n .  The study fu r th e r  a ttempts  to  demonstrate 

the d i f f e r e n t i a l  e f f e c t s  of t r a in in g  on the g e n e ra l i z a b i1i ty  of 

s e l f - i n s t r u c t i o n  t r a in in g  with chi ldren  along the 

re f lec t iv e - im p u ls iv e  dimension.

Sixty chi ldren  aged 9-10 from fourth grade c la s se s  were se le c ted  

and randomly d i s t r i b u t e d  in to  one of three treatment groups. The 

three  experimental groups were as  follows: general-content  

s e l f - i n s t r u c t i o n  group, general d id ac t ic  problem-solving group, and 

the a t t e n t io n  control group.

All su b jec ts  were administered two ap t i tude  t e s t s  p r io r  to 

treatment which served as  the continuous independent v a r ia b le s .  They
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received the TOLD-I (Test of Language Development -  Inte rmediate)  to 

measure language maturi ty  and development, and the MFFT (Matching 

Famllar Figures  Test)  to  measure r e l a t i v e  l m p u l s iv l t y - r e f l e c t i v i ty .

The dependent v a r iab le s  were su b je c ts  performance on the PIAT 

(Peabody Indiv idual ized  Achlevment T e s t ) ,  which served as  the 

general ized  dependent measure, and the STT (Spec i f ic  Training Tes t ) ,  

which served as the s p e c i f i c  dependent measure.

Data Analysis

Data were analyzed using mult ip le  regress ion  analyses  with two 

continuous ap t i tude  v a r iab le s ,  one of language development (TOLD-I), 

and one along the continuum of impu1 s i v i t y - r e f l e c t i v i t y  (MFFT). The 

dependent va r iab le s  were the general ized  dependent achievement 

measure (PIAT) and the s p e c i f i c  t r a in in g  dependent achievement 

measure (STT), with t h e i r  r espec t ive  p r e - t e s t s  se rv ing  as the 

covar ia tes .  The analyses examined the separa te  and combined 

c o n t r ibu t ions  of the continuous ap t i tude  v a r iab le s  in an attempt to 

determine the exis tence of an ap t i tude-by- t rea tm ent  in t e ra c t io n ,  and 

s ig n i f i c a n t  group d i f fe ren ces .
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METHOD

Sub.iects

The sub jec ts  cons is ted  of s ix ty  ch i ld ren ,  t h i r t y  boys and t h i r t y  

g i r l s ,  between the ages of nine and ten years  who were se le c ted  from 

fourth  grade c la s se s  in a regu la r  public  elementary school.  The 

school i s  located in a low to middle c l a s s  in teg ra ted  neighborhood in 

the Northeast sect ion  of the Bronx, in New York City.  The children 

were of mixed ethnic  background with about fo r ty  percent being Black, 

fo r ty  percent  Caucasian, f i f t e e n  percent  Hispanic, and f ive  percent 

o ther  than the above. All ch i ldren  were performing on or about grade 

level as a scer ta ined  through informal teacher  es t imates .

Independent Variables

The TOLD-I, Test of Language Development, Intermediate  Level, 

was administered p r io r  to  treatment and served as  the Independent 

va r iab le  of language development. The TOLD was developed by Hammill 

and Newcomer (1978). The TOLD's three p r inc ipa l  uses are:  (1) to 

iden t i fy  c h i l d r e n ' s  language prof ic iency  compared to  t h e i r  peers;  (2) 

to determine c h i l d r e n ' s  s p e c i f i c  s t ren g th s  and weaknesses in language 

s k i l l s ;  (3) to serve as  a measurement device in research involving 

language behavior .  The design of the t e s t  incorporates  l i n g u i s t i c  

f ea tu re s  such as  phonology, syntax,  morphology, and semantics,  as
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well as  l i n g u i s t i c  systems usually  dichotomized in to  l i s t e n in g  

( recep t ive )  versus speaking (express ive) .  The language systems of 

speaking and l i s t e n in g  represen t  the manner in which language i s  used 

and understood. The two-dimensional model of language s t r u c t u r e ,  tha t  

of l i n g u i s t i c  systems and f e a tu re s ,  are  used to generate  the su b te s t s  

of the TOLD.

The TOLD-I model genera tes  f ive  su b te s t s  tha t  have been 

va l ida ted  as  being p r im ar i ly  a l i s t e n in g  or speaking task  and as  

measuring some aspect of syntax or semantics.  The su b te s t s  are:

1) Sentence Combining (SC) -  t h i s  i s  a twenty-five item sub tes t  

in teg ra t in g  elements of both l i s t e n in g  and speaking a b i l i t y ,  but 

considered pr im ar i ly  a speaking task ,  where the c h i ld  must form one 

compound or complex sentence from two or more simple sentences sa id  

by the examiner.

2) C h a ra c te r i s t i c s  (C) - t h i s  f i f t y - i t e m  sub tes t  i s  pr imar i ly  a 

l i s t e n in g  task requ i r ing  the ch i ld  to  determine the t ru th  of simple 

sta tements  tha t  are spoken by the examiner.

3) Word Ordering (WO) - t h i s  twenty-item sub tes t  in teg ra te s  both 

l i s t e n in g  and speaking a b i l i t y  pr im ari ly  considered a speaking task 

where the examiner says a s e r i e s  of randomly ordered words and the 

c h i ld  has to  reorder  them to  form a complete, co r rec t  sentence.

4) Generals (G) -  t h i s  twenty-five item sub tes t  i s  e s s e n t i a l l y  a 

speaking task although some l i s t e n in g  a b i l i t y  i s  requ ired .  On t h i s  

t e s t  the c h i ld  must t e l l  how three  words spoken by the examiner are 

a l ik e .

5) Grammatic Comprehension (GC) - t h i s  fo r ty - i tem  sub tes t  pr imar i ly
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involves l i s t e n in g  a b i l l i t y .  I t  measures the c h i l d ' s  a b i l i t y  to 

recognize incor rec t  grammar in spoken sentences.

Subtes ts  are then grouped in accordance with common fea tu re s  or 

systems to  generate f iv e  composite language quo t ien ts :

1) syntax combines SC+WO+GC

2) semantics combines CH+GL

3) speaking combines SC+WO+GL

4) l i s t e n in g  combines CH+GC

5) to ta l  spoken language combines a l l  f ive  s u b te s t s .

The TOLD-I i s  used to  measure the language s k i l l s  of most 

ch i ld ren  between the ages of 8-6 and 12-11 years .  The TOLD-I i s  a 

norm-referenced t e s t  with e s ta b l i sh ed  r e l i a b i l i t y  and v a l i d i t y .  

Hammlll and Newcomer <1982) present  the r e l i a b i l i t y  data  in the form 

of in terna l  consis tency,  s t a b i l i t y ,  and s tandard  e r ro r  of 

measurement. Measures of in te rna l  consis tency revealed c o e f f i c i e n t s  

g re a te r  than .80 for  a l l  measures us ing c o e f f i c i e n t  a lpha, suggesting 

good in terna l  r e l i a b i l i t y .  S t a b i l i t y  r e l i a b i l i t y  revealed Pearson 

product-moment c o e f f i c i e n t s  exceeding .80 suggest ing the Told-I i s  a 

s t a b le  instrument .  The s tandard  e r ro r  of measurement i s  repor ted  to 

be qu i te  small and s ta b l e  across  age lev e l s .  Hammi11 and Newcomer 

(1982) present data  for  con ten t ,  co n s t ru c t ,  and c r i t e r i o n - r e l a t e d  

v a l i d i t y .  Content v a l i d i t y  was judged by a group of p ro fe s s iona ls  in 

the f i e l d  who r a t e d  the content  of the s u b te s t s  to  be cons is ten t  with 

the co n s t ru c ts  and the model of language presented in the t e s t .  

Construct v a l id i t y  i s  r epor ted  as  adequate as  the t e s t  demonstrated 

th a t  the scores  are age r e l a t e d  and the su b te s t s  highly i n t e r r e l a t e d .
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C r i t e r io n - r e l a t e d  v a l i d i t y  ind ica tes  c o r r e l a t i o n s  of .83 when 

compared to  another measure of spoken and w r i t t en  language.

The MFFT, The Matching Famil iar  Figures Test ,  was developed by 

Kagan (1965) and i s  used to  determine the r e l a t i v e  

i m p u l s iv i t y - r e f l e c t i v i ty  dimension of an ind iv idua l .  The t e s t  

involves the p resen ta t ion  of a s timulus f ig u re ,  the s tandard,  and 

s im i la r  v a r ian t s  only one of which i s  exact ly  the same as  the 

s tandard .  There are twelve items on the t e s t  from which two scores 

are  co l lec ted :  a latency score which i s  computed as  the mean reac t ion  

times to  the f i r s t  response,  and an e r ro r  score which i s  the to ta l  

number of e r ro r s  across  a l l  twelve items. Cognit ively impulsive 

ch i ld ren  in grades 1-4 have a mean response time between four and ten 

seconds and make about f i f t e e n  to  twenty e r r o r s .  R ef lec t ive  children 

have a mean response time between t h i r t y  to  fo r ty  seconds and make 

between two to s ix  e r r o r s  (Kagan, 1966). The c r i t i c a l  va r iab les  

scored are response time to  the c h i l d ' s  f i r s t  answer and the to ta l  

number of e r ro r s  across  the twelve item t e s t .  Impulsive ch i ldren  

ty p ic a l ly  respond quickly with many e r ro r s  and r e f l e c t i v e s  are 

ch i ld ren  who show longer l a t e n c ie s  but fewer e r r o r s  (Kagan, 1966).

Dependent Var iables

The PIAT, Peabody Ind iv idua l ized  Achievement Test (Dunn and 

Markwardt, 1970) was achiinis tered to  provide a wide-range screening 

measure of achievement and served as  the genera l iza t ion  measure. The 

t e s t  was administered pre and p o s t - t r a in in g  with the p r e - t e s t  serving
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t e s t  tha t  includes f ive  s u b te s t s :  Math, Reading Recognition, Reading 

Comprehension, Spe l l ing ,  and General Information. The t e s t  a lso  

y ie ld s  a general achievement measure. The Mathematics sub tes t  

c o n s i s t s  of 84 mul t ip le-choice  items with four options for  each item 

which t e s t s  s k i l l s  ranging from read iness  to  high school.  The Reading 

Recognition sub tes t  con ta ins  84 items th a t  range from pre-school to 

high school leve ls  s e le c ted  from vocabulary l i s t s  of bas ic  reading 

s e r i e s .  The Reading Comprehension sub tes t  conta ins  66 items 

co n s is t in g  of a passage tha t  the sub jec t  reads and then four 

i l l u s t r a t i o n s  from which he/she s e l e c t s  the bes t  r ep re sen ta t iv e  

i l l u s t r a t i o n .  The Spe l l ing  sub tes t  con ta ins  84 mult ip le-choice  items 

ranging from kindergar ten  to  high school leve ls  which were se le c ted  

from a cross  sec t ion  of s p e l l e r s  and language textbooks. The General 

Information sub tes t  conta ins  84 ques t ions  p e r ta in in g  to  sc ience,  

socia l  s tu d ie s  and the a r t s .  Items are  read to  the su b jec ts  and are 

answered o r a l ly .

The PIAT i s  an untimed power t e s t  with items arranged in order 

of d i f f i c u l t y ;  t h i s  permits  the examiner to  administer  only those 

items tha t  can be completed by the su b je c t .  I t  uses a basal and 

c e i l i n g  c r i t e r i a  to determine the beginning and ending po in ts .  

S tandar iza t ion  sample was 2,500 s tuden ts  from mainstream public  

schools throughout the cont inenta l  United S ta te s .  R e l i a b i l i t y  i s  

repor ted  in terms of t e s t - r e t e s t  r e l i a b i l i t y  c o e f f i c i e n t s  using 

Pearson product-moment c o r r e l a t i o n s .  The r e s u l t a n t  r e l i a b i l i t y  

c o e f f i c i e n t s  r e su l t e d  in a median c o e f f i c i e n t  o f . 78. Content v a l id i ty
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i s  repor ted  as  adequate due to  the r igorous  item se le c t io n  in the 

development of the PIAT which included an extensive review of 

curriculum m a te r ia l ,  and consu l ta t ion  with curriculum exper ts .  

Concurrent v a l id i t y  in d ica te s  an overal l  product-moment c o r re la t io n  

c o e f f i c i e n t  of .58 with another measure of s c h o la s t i c  ap t i tu d e .

The STT (Spec if ic  Train ing  Test)  i s  a t e s t  designed to  measure 

the s p e c i f i c  e f f e c t s  of t r a in in g .  I t  i s  comprised of one u n i t ,  twenty 

items, of the 'Using the Context '  workbook, the t r a in in g  material  

u t i l i z e d  during the t r a in i n g  sess ions .  I t  was administered pre and 

post t r a in in g .

PROCEDURE

All the ch i ldren  p a r t i c ip a t e d  in eleven forty-minute sess ions  

over a three month per iod .  The durat ion and number of sess ions  was 

based on p r io r  s tu d ie s  in v es t ig a t in g  the e f f e c t s  of 

cogni t ive-behavioral  in te rve n t ions  on academic achievement,  in which 

treatment ranged from four sess ions  for  four weeks (Schleser ,  1983), 

to  s ix teen  sess ions  in e igh t  weeks (Genshaft,  e t .  a l . ,  1980), to  two 

sess ions  (Leon & Pepp, 1983), with varying degrees of success .  The 

f i r s t  sess ion was fo r  the adminis t ra t ion  of the TOLD, the independent 

va r iab le  of language a p t i tu d e ,  and the MFFT, the o ther  continuous 

ap t i tude  v a r iab le .  The second sess ion was fo r  the acbninistration of 

the PIAT, the dependent v a r i a b le ,  as  well as  the s p e c i f i c  t r a in in g  

t e s t .  The s ix ty  ch i ld ren  were randomly d i s t r i b u t e d  in to  one of three
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treatment groups with an equal number of boys and g i r l s  represented 

in each group. The three groups were: l )  General S e l f - I n s t r u c t io n ,

(2) General Problem Solving, and (3) Atten tion Control group. After  

the two i n i t i a l  t e s t i n g  sess ions  the chi ldren p a r t i c ip a te d  in e ight  

t r a in i n g  sess ions  during which the ch i ldren  p rac t iced  th e i r  

r e spec t ive  t r a in in g  on the t r a in in g  m a te r ia ls  provided. When the 

e igh t  sess ions  of t r a in in g  were completed they were readminis tered  

the PIAT and a Specif ic  Training Test (Using the Context) to 

determine each c h i l d ' s  growth in response to the treatment provided. 

The same form of the PIAT was used although a d i f f e r e n t  un i t  of the 

"Using the Context" was used a t  p o s t t e s t .

The PIAT and the Specif ic  Training Test (STT) were administered 

by two Educational Evaluators ,  and the TOLD-I administered by two 

Speech and Language Evaluators .  Both t e s t s  were administered 

according to the s tandards  and in s t ru c t io n s  se t  fo r th  in the manuals. 

The MFFT was administered by a fourth year doctoral s tudent t ra in e d  

in the admin is t ra t ion  of psychometric measures.  All t e s t i n g  and 

t r a in in g  was conducted in p r iv a te  o f f i c e s  in the school.

Training Materia ls

Reading and math worksheets th a t  are par t  of a fourth grade 

curriculum served as  the t r a in in g  mater ia l  during t reatment.  Reading 

worksheets used were from the Barnell  Loft L td . ,  Specif ic  Ski l l  

S e r ie s ,  t i t l e s  "Using The Context" and "Getting the Facts" .  In 

"Using the Context" the typical  format c o n s is t s  of reading short
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passages and answering ques t ions  based on the context c lues  contained 

in the paragraph (see Appendix A). In "Getting the Facts  " the 

format c o n s is t s  of reading a paragraph and then scanning the passage 

to answer questions  based on f a c t s  contained in the s e le c t io n  (see 

Appendix B). Math worksheets were se le c te d  from the Houghton and 

Miff l in  Ser ie s  and corresponded to the current  topic  being reviewed 

in c l a s s  and deemed appropria te  by the classroom teacher (see 

Appendix C). I t  focused on a wide array of math problems.

The u t i l i z a t i o n  of t h i s  n a t u r a l i s t i c  t r a in in g  mater ia l  was used 

to enhance the meaningful nature of the treatment in helping the 

ch i ld  recognize the relevance of the t r a in in g  and apply i t  to 

fam il ia r  s i t u a t i o n s  and problems. Similar  use of n a t u r a l i s t i c  

worksheets was found in Bryant and Budd (1983); they concluded i t  

proved to be more purposeful and use fu l ,  having more meaning for  the 

s tudents .

Training

There were twenty chi ldren  in each of the th ree experimental 

groups: general content s e l f - i n s t r u c t i o n  group, a general 

problem-solving d id ac t ic  group, and an a t t e n t io n  control  group. Each 

of the experimental groups met for  a to ta l  of e ight  sess ions  of 

t r a in in g .  Each group of twenty was broken down into four groups of 

f ive  in order to make t r a in i n g  more re levant  and manageable, and to 

enable the s tuden ts  to learn by watching the modeling of each of 

t h e i r  peers .  Kendall and Wilcox(1980) u t i l i z e d  and found e f fe c t iv e
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small group in s t ru c t io n  for  cognit ive-behavior  therapy so tha t  

v ica r ious  learning is  fo s te red  by watching a peer with whom the 

student  more read i ly  i d e n t i f i e s .

The s e l f - i n s t r u c t i o n  groups received t r a in in g  th a t  follows the 

s e l f - i n s t r u c t i o n  procedures adapted from Meichenbaum & Goodman 

<1971). The f iv e -s tep  procedure i s  designed to  promote gradual 

i n te rn a l i z a t io n  of in s t r u c t io n s  through modeling, ac t ive  rehearsal  

and involvement. F i r s t ,  the t r a in e r  models task performance and t a lk s  

out loud while the ch i ld  observes (Cognitive Modeling). Second, the 

ch i ld  performs the task while the t r a i n e r  says the in s t ru c t io n s  out 

loud (External Guidance). Third, the ch i ld  performs the task while 

i n s t r u c t in g  him/herself  out loud (Overt S e l f - I n s t r u c t i o n ) .  Fourth, 

the ch i ld  performs the task whispering the s e l f - i n s t r u c t i o n s  (Faded 

Rehearsal) .  F i f th ,  the t r a i n e r  performs the task us ing covert 

s e l f - i n s t r u c t i o n s  with pauses and behavioral s igns  of thinking ( i . e . ,  

s t rok ing  beard or ch in) .  The ch i ld  then performs the task using 

covert s e l f - i n s t r u c t i o n s  (Covert S e l f - I n s t r u c t i o n s ) .  The e n t i r e  

procedure was presented during the i n i t i a l  sess ions  and was repeated 

for each member of the group. The ch i ld ren ,  th e re fo re ,  not only 

observed the t r a i n e r ,  but a l so  watched th e i r  peers .

The composition of the s e l f - i n s t r u c t i o n  package was constructed 

to  include the four components proposed by Meichenbaum (1971). They 

are :  task re levant  s ta tements  tha t  iden t i fy  and define the problems, 

s e l f -g u id in g  sta tements  to  plan an appropria te  s t r a te g y  and problem 

approach, s e lf -m onito r ing  s tatements  tha t  serve to  focus a t t en t io n  

and evaluate  progress ,  and s e l f - r e i n f o r c in g  s tatements  to  reward
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co r rec t  performance.

General-Content S e l f - In s t ru c t io n

The general-content  s e l f - i n s t r u c t i o n  package contained f ive  SI 

s ta tements  tha t  are geared to provide a broad problem-solving 

approach. The general content  in s t ru c t io n s  were adapted from 

Schlesser  e t . a l .  (1981), and Ferrigno, Wasserman, and Fish (1984) who 

s im i la r ly  inves t iga ted  the e f f e c t s  of general-content  

s e l f - i n s t r u c t i o n s .  The in s t ru c t io n s  were as follows:

1) problem d e f in i t io n  ( i . e .  What do I have to do)

2) problem approach ( i . e .  What are the p o s s i b i l i t i e s )

3) focus a t t e n t io n  ( i . e .  Focus and concentrate)

4) response guidance ( i . e .  Choose an answer)

5) s e l f - r e in f o r c in g  ( i . e .  Good job)

The in s t ru c t io n s  did not vary and were u t i l i z e d  for  the 

appropria te  t r a in in g  task  of the day.

General Didact ic Problem-Solving Group

The general d id ac t ic  problem-solving package contained the same 

general problem-solving information contained in the 

s e l f - i n s t r u c t io n a l  package but was worded in the second person with 

no ac t ive  nor covert r e h e a rs a l .  No s e l f - i n s t r u c t io n  t r a in in g  nor any 

s e l f - r e i n f o r c in g  s ta tements  were included. The s tuden ts  were
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in s t ru c te d  as  to  the use of the general problem-solving s teps  in 

so lv ing  the t r a in in g  ta sks ,  and the a p p l i c a b i l i t y  of the s teps  in 

so lv ing  other  ta sks .

Atten t ion  Control Group

The a t t e n t io n  control group met with the experlmentor the same 

number of t imes as  the other  treatment  groups but d id  not receive any 

s e l f - i n s t r u c t i o n  t r a in in g  nor problem-solving s t r a t e g i e s .  They 

performed the same assigments as  the other  two groups but received 

only the s p e c i f i c  in s t ru c t io n s  they are normally given by the teacher 

in the classroom.

A r e l i a b i l i t y  check to  determine i f  the t r a in in g  of the 

s e l f - i n s t r u c t i o n  group and the general problem-solving group were 

s u f f i e n t ly  d i s s im i la r  in content  but s im i la r  in format was conducted 

by tape recording s e le c te d  se ss io n s .  Sessions  2, 4, and 6 were taped 

for  both the s e l f - i n s t r u c t i o n  and general problem-solving groups. The 

tapes  were judged by an independent q u a l i f i e d  psychologis t  fam il ia r  

with cogni t i tve-behaviora l  modificat ion and i t  was determined th a t  

the t r a in in g  was separa te  yet equal in the q u a l i ty  and quan t i ty  of 

t h e i r  p resen ta t ions .
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T ra in in g  S e s s io n s

The f i r s t  of e igh t  t r a in i n g  se ss ions  involved the development of 

rapport  between the t r a i n e r  and the s tuden ts  and incorporated a 

d iscuss ion regarding academic ta sks  and improving performance. The 

s e l f - i n s t r u c t i o n  procedure was introduced with the t r a in e r  reviewing 

the s e l f - i n s t r u c t io n a l  s t e p s .  The second and t h i r d  sess ions  

incorporated the use of ,and  p ra c t i c e  in using the s e l f  i n s t ru c t io n s  

on the f i r s t  reading ta sk ,  'Using the Contex t ' .  During the t h i r d  

sess ion ,  the ch i ldren  worked independently and were encouraged to use 

the s e l f - i n s t r u c t i o n s  on the reading ta sk .  The fo r th  and f i f t h  

sess ions  incorporated the use and p r a c t i c e  of the s e l f - i n s t r u c t i o n s  

to another reading t a s k , 'G e t t i n g  the F a c t s ' .  S imilar ly  the chi ldren  

were encouraged to  use the SI as  they independently completed th e i r  

reading assignment during the f i f t h  sess ion .  The s ix th  and seventh 

sess ions  focused on the app l ica t ion  of the s e l f - i n s t r u c t i o n  treatment 

on the math worksheets.  The eighth sess ion  ended with a discussion 

about how the s e l f - i n s t r u c t i o n  ta sks  are app l icab le  to  a number of 

d i f f e r e n t  ta sks .  The corresponding sess ions  for  the general 

problem-solving group began with the p resen ta t ion  of the general 

problem-solving s te p s  and app l ica t ion  of the s te p s  in t h e i r  approach 

to  the same t r a in in g  m a t e r i a l . The GPS s te p s  however did not 

incorporate  any ac t ive  rehearsa l  nor s e l f - r e i n f o r c in g  s ta tements  and 

were worded in the second person. A more d e t a i l e d  procedure of the 

s p e c i f i c  t r a in in g  for  each group i s  included in the Appendix D.

Students in both the s e l f - i n s t r u c t i o n  and general problem-solving
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groups were asked a t  the end of t h e i r  performances on each of the 

dependent measures, the PIAT and the STT, to  honestly s t a t e  whether 

or not they had used t h e i r  individual t r a in in g  during th e i r  

performances.

Post-Tes ts

Following t r a in in g  a l l  groups received a p o s t - t e s t  

admin is t ra t ion  of the PIAT to  determine improvement in achievement. 

The PIAT served as the general ized  dependent measure as both the 

format and the s p e c i f ic  s k i l l s  required  on the PIAT su b te s t s  d i f f e re d  

from those used during t r a in in g .  The PIAT performance was evaluated 

for  a general achievement improvement u t i l i z i n g  the post-grade to ta l  

which i s  the most r e l i a b l e  measure on the PIAT. The pos t-grade to ta l  

was determined by combining the scores  of the f ive  individual 

su b te s t s .  Two of the su b te s t s  on the PIAT were s im i la r  to  the tasks  

used in t r a in in g  but d i f f e r e n t  in format and the s p e c i f i c  s k i l l s  

required  in obtaining the co r rec t  answers. The other  three su b te s ts  

used in the computation of the post-grade to ta l  were not r e l a t e d  to 

the t r a in in g  except tha t  they were academic tasks .

P o s t - t e s t  adminis t ra t ion  of the 'Using the Context '  workbook was 

given as  the Specif ic  Training Test (STT) to  determine the sp e c i f i c  

t r a in in g  e f f e c t s  on the t r a in in g  m a te r ia l .  This served as  the 

s p e c i f i c  dependent measure.
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Data Analysis

Data were analyzed us ing  a mul t ip le  regress ion  ana lys is  with two 

continuous ap t i tude  v a r i a b le s  and one ca tegor ica l  treatment v a r iab le .  

The regress ion  a n a ly s is  was used to  examine the separa te  and combined 

contr ibu t ion  of the continuous and ca tegor ica l  v a r iab le s  on the 

c r i t e r i o n  to  examine the exis tence  of an ap t i tude-by- trea tment  

in te rac t ion  between the continuous ap t i tu d e s  and the trea tments .  The 

a p t i tu d es  considered were the degree of language development as 

measured by the TOLD-I, and the r e l a t i v e  degree of 

i m p u l s iv i t y - r e f l e c t i v i ty  as  measured by the MFFT. The mean latency 

time was computed for  each sub jec t  and was used as  the measure of 

im p u l s i v i t y / r e f l e c t i v i t y  as  t h i s  i s  the most r e l i a b l e  and cons is ten t  

measure of impulsivi ty (Kagan, 1965). Mean latency time i s  computed 

by taking the t o ta l  i n i t i a l  response time for  a l l  cards presented,  

and divide them by twelve. The ca tegor ica l  treatment var iab le  

contains  three leve ls  of in s t ru c t io n :  a s e l f - i n s t r u c t i o n  group; a 

general problem-solving group; and an a t t e n t io n  control group. The 

dependent v a r iab le s  are  general academic achievment as  measured by 

the PIAT, and s p e c i f i c  academic achievement as  measured by the 

Spec i f ic  Training Test (STT) with the r e spec t ive  p r e - t e s t s  serv ing  as  

the covar ia te s .
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Hypotheses

1) The General-Content S e l f - I n s t r u c t io n  Group wi l l  show a s ig n i f i c a n t  

increase on the dependent genera l ized  measure (PIAT) compared to  the 

other  experimental groups.

2) The General-Content S e l f - In s t ru c t io n  Group wi l l  show a s ig n i f i c a n t  

increase  on the s p e c i f i c  dependent measure (STT) compared to  the 

o ther  experimental groups.

3) The General-Content S e l f - I n s t r u c t io n  t r a in in g  group who display 

higher  leve ls  of language development wil l  show the g re a te s t  increase 

on the general ized  dependent measure (PIAT) compared to  the other  

treatment groups.

4) The General-Content S e l f - I n s t r u c t io n  group who display higher  

leve ls  of language development wi l l  show the g re a te s t  increase  on the 

s p e c i f i c  dependent measure (STT) compared to  the other  groups.

5) The General-Content S e l f - I n s t r u c t io n  group who score high for  

impulsivity wi l l  show s ig n i f i c a n t  post treatment gains  on the 

genera l ized  dependent measure as  compared to  the o ther  groups.

6) The General-Content S e l f - I n s t r u c t io n  group who score higher  for  

impulsivi ty  wil l  show s ig n i f i c a n t  post treatment gains  on the 

s p e c i f i c  dependent measure (STT) compared to  the o ther  groups.

7) There wil l  be an i n t e r a c t iv e  e f f e c t  with the ch i ld ren  who display 

the higher  leve ls  of language and impulsivity demonstrating the most 

s ig n i f i c a n t  gains  on the genera l ized  dependent measure (PIAT) with 

s e l f - i n s t r u c t i o n  t r a in in g .
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8) There w il l  be an i n t e ra c t iv e  e f f e c t  with the ch i ldren  who disp lay  

high leve ls  of language and impulsivity demonstrating the most 

s ig n i f i c a n t  gains on the s p e c i f i c  dependent measure (STT) with s e l f  

in s t ru c t io n  t ra in in g .

In hypothesis  1-2 the overal l  e f f e c t s  of the treatment groups were 

t e s t e d  with the PIAT p r e t e s t  se rv ing  as  a continuous independent 

va r iab le  in H-l and the STT p r e t e s t  scores  serving as  the continuous 

va r iab le  in H-2. Analysis of covariance was conducted to  t e s t  overal l  

treatment e f f e c t s  on the dependent measures with the respec t ive  

p r e t e s t s  serving as  the c o v a r ia te s .  Post hoc comparisons were 

conducted by computing the d i f fe rence  between the s lopes  ( b ' s )  to 

determine s p e c i f i c  group d i f fe ren ces  (Pedhazur,  1973). Analyses 

examined the amount of var iance explained in the dependent v a r iab le s  

<H-1 = Post PIAT, H-2 = Post STT) by the independent ca tegor ica l  

var iab le  (group membership) when p r e t e s t  scores  are covaried out .  I t  

was p red ic ted  tha t  the SI t r a in in g  would improve performance on both 

of the dependent measures over and above the increases  expected on 

both the GPS and ATTC groups.

In hypothesis  3-4, language development (TOLD-I) and PIAT 

p r e t e s t  (H-3) or STT p r e t e s t  (H-4) were the continuous independent 

va r iab le s  with PIAT p o s t t e s t  (H-3) or STT p o s t t e s t  (H-4) as  the 

dependent v a r iab le s .  Group membership was the ca tegor ica l  independent 

v a r iab le  dummy coded fo r  three groups. (SI = 1, GPS = 0, ATTC = 0 on 

dummy v ar iab le  1; SI = 0 ,  GPS = 1, ATTC = 0 on dummy var iab le  2) .  

Stepwise regress ion  analyses  was conducted to  t e s t  for  homogeneity of
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s lopes  and t e s t e d  for  the in te ra c t io n  between continuous ap t i tude  

v a r ia b le s  (TOLD) and ca tegor ica l  treatment groups on the dependent 

v a r iab le s  (H-3 = PIAT p o s t ,  H-4 = STT pos t )  a f t e r  re spec t ive  p r e t e s t s  

had been covaried out.  I t  was p red ic ted  tha t  ch i ldren  d isp lay ing  

higher  leve ls  of language in the SI group would display the g re a te s t  

gains  on the dependent measures as  compared to  the other  groups.

For hypothesis  5-6 i m p u l s iv i t y - r e f l e c t i v i ty  (MFFT) and PIAT 

p r e t e s t  (H-3) or STT p r e t e s t  (H-4) were the continuous independent 

v a r iab le s  with PIAT p o s t t e s t  (H-3) or STT p o s t t e s t  (H-4) serv ing  as 

the dependent v a r iab le s .  Group membership was the ca tegor ica l  

independent var iab le  with two dummy coded v a r iab le s  used to  represent  

membership in th ree  groups. A stepwise regress ion  an a ly s is  was 

conducted to  determine homogeneity of s lopes  and to t e s t  for  an 

in te ra c t io n  between the continuous ap t i tude  var iab le  (MFFT) and the 

ca tegor ica l  treatment group va r iab le  on the dependent va r iab le s  a f t e r  

the p r e t e s t s  were co-var led  out .  I t  was p red ic ted  tha t  ch i ldren  who 

d isp lay  higher  leve ls  of impulsivi ty wil l  show the g re a te s t  gains  on 

the dependent measures compared to  the o ther  groups.

Hypothesis 7-8 t e s t e d  for  the presence of an in te ra c t io n  between 

the continuous ap t i tude  v a r ia b le s  of language development (TOLD-I) 

and impulsivi ty (MFFT) on the dependent measures of p o s t t e s t  PIAT 

(H-7) and p o s t t e s t  STT (H-8) with t h e i r  r espec t ive  p r e t e s t s  co-varied 

ou t .  Group membership was the ca tegor ica l  independent v a r iab le  with 

two dummy coded v a r iab le s  used to  represen t  memberhip in the three 

groups. A stepwise regress ion  an a ly s is  was conducted to  determine the 

presence between of an in te ra c t io n  between the two ap t i tude  va r iab les
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on the dependent v a r ia b le s  a f t e r  the p r e t e s t  scores  had been 

co-varied  out.

The va r iab le s  in the regress ion  equation for  each hypothesis  are 

1i s t e d  below.

Hypotheses 1-2

y dependent: PIAT (H -l ) ,  STT (H-2)

x-1 PIAT p r e t e s t  (H-l ) ,  STT p r e t e s t  (H-2)

x-2 dummy var iab le  1: SI=1 GPS=0 ATTC=0

x-3 dummy var iab le  2: SI=0 GPS=1 ATTC=0

x-4 P re te s t  X (x-2)

x-5 P re te s t  X (x-3)

Hypotheses 3-4

y dependent: PIAT (H-3),  STT (H-4)

x-1 PIAT p r e t e s t  (H-3),  STT p r e t e s t  (H-4)

x-2 dummy var iab le  1: SI=1 GPS=0 ATTC=0

x-3 dummy v a r iab le  2: SI=0 GPS=1 ATTC=0

x-4 TOLD-I

x-5 TOLD-I X (x-2)

x-6 TOLD-I X (x-3)

Hypotheses 5-6

y dependent: PIAT (H-5), STT (H-6)

x-1 PIAT p r e t e s t  (H-5), STT p r e t e s t  (H-6)

x-2 dummy var iab le  1: SI=1 GPS=0 ATTC=0

x-3 dummy var iab le  2: SI=0 GPS=1 ATTC=0

x-4 MFFT

x-5 MFFT X (x-2)

x-6 MFFT X (x-3)



H y po theses 7 -8

y dependent: PIAT (H-7),  STT (H-8)

x-1 PIAT p r e t e s t  (H-7),  STT p r e t e s t  (H-8)

x-2 dummy v ar iab le  1: SI=1 GPS=0 ATTC=0

x-3 dummy va r iab le  2: SI=0 GPS=1 ATTC=0

x-4 TOLD-I

x-5 MFFT

x-6 TOLD-I X (x-2)

x-7 TOLD-I X (x-3)

x-8 MFFT X (x-2)

x-9 MFFT X (x-3)

x-10 TOLD-I X MFFT X (x-2)

x-11 TOLD-I X MFFT X (x-3)
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Results

Table 1 conta ins  the p r e t e s t  means and s tandard dev ia t ions  for  a l l  

three  groups (see Table 1). An an a ly s is  of var iance indicated  

s ig n i f i c a n t  group mean d i f fe ren ces  on the p r e t e s t  of the PIAT 

(P reg rd t l )  between groups. No p r e t e s t  d i f fe ren ces  are  indicated  on 

the p r e t e s t  of the S pec if ic  Training Test ( P r e s t o ,  the ap t i tude  of 

language development (TOLD-I), or the ap t i tu d e  of impulsivity 

(Mfftmlt).  Analyses of Covariance were conducted on the p o s t t e s t  

measures for a l l  e ight  hypotheses to  s t a t i s t i c a l l y  control  for  

individual  group d i f fe ren ces  by covarying out the e f f e c t s  of the 

p r e t e s t  from the p o s t t e s t ,  thereby e l im ina t ing  any p r e t e s t  

di f fe rences .

In Table 2 the r e s u l t s  of the an a ly s is  of covariance are presented 

for  Hypothesis 1 which t e s t e d  fo r  overal l  group treatment e f f e c t s  on 

the general ized  dependent v a r iab le ,  the pos t-grade to ta l  of the PIAT, 

with the p r e t e s t  serv ing  as the covar ia te  (see Table 2) .  In the 

stepwise regression an a ly s is  for  Hypothesis 1 with the PIAT as  the 

dependent measure r e s u l t s  ind ica ted  th a t  the p r e t e s t  of the PIAT 

explained a s ig n i f i c a n t  amount of variance demonstrating the 

a d v i s i b i l i t y  of covarying out the p r e t e s t  for  t h i s  and subsequent 

analyses  in which the PIAT was used (H3, H5, H7). The ana lys is  

ind ica ted  s ig n i f i c a n t  group d i f f e re n c es  and a group by p r e t e s t  

i n t e ra c t io n .  Group d i f f e re n c es  were s ig n i f i c a n t  with an F value of 

12.42 and a £ of .0001, while the in te ra c t io n  was s ig n i f i c a n t  with an 

F value of 3.30 and a p  of .0441. Caution must be taken in
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in t e rp re t in g  group d i f f e re n c e s  as  the in te ra c t io n  suggests  tha t  the 

d i f fe rences  may not e x i s t  a t  a l l  p o in ts  along the regress ion  l ines .

Figure 1 g raph ica l ly  d ep ic ts  the separa te  regress ion  equations 

and l in e s  for  Hypothesis 1 with group d i f fe ren ces  shown by d i f f e r e n t  

i n te rc e p t s  (see Figure 1).

Group d i f fe rences  for  pairwise comparisons are presented in Table 3 

with the tab le  of ad jus ted  means used in the computation of pairwise 

comparisons presented in Table 4 (see Tables 3 and 4) .  Post-hoc 

pairwise comparisons of s p e c i f i c  group d i f fe ren ces  were analyzed by 

t e s t i n g  d i f fe rences  between s lopes  (Pedhazur,  1973). As shown in 

Table 3, for  Hypothesis 1 there  i s  a s ig n i f i c a n t  group d i f fe rence  

between group Gl, the s e l f - i n s t r u c t i o n  group (S I) ,  and both groups, 

G2, the general problem-solving group (GPS) , and G3, the a t t e n t io n  

control group (ATTC).

In Table 5 the r e s u l t s  of the an a ly s is  of covariance are 

presented for Hypothesis 2 which t e s t e d  for  overal l  group treatment 

e f f e c t s  on the s p e c i f i c  t r a in in g  measure, the p o s t t e s t  of the 

Specif ic  Training Tes t ,  with the p r e t e s t  se rv ing  as  the covar ia te  

(see Table 5) .  In the stepwise regress ion  an a ly s is  for  Hypothesis 2 

with the Specif ic  Training Test (STT) as  the dependent measure 

r e s u l t s  indicated  tha t  the p r e t e s t  of the STT explained a s ig n i f i c a n t  

amount of variance demonstrating the a d v i s i b i l i t y  of covarying out 

the p r e t e s t  for  t h i s  and subsequent analyses in which the STT was 

used (H4, H6, H8). The a n a ly s is  revealed s ig n i f i c a n t  group treatment 

d i f fe rences  which in d ica te s  th a t  Hypothesis 2 was supported. There 

was no treatment by covar ia te  in te ra c t io n .



71

As shown in Table 3, for  Hypotheis 2,  s ig n i f i c a n t  group 

d i f f e re n c e s  e x i s t  between group Gl ( the  s e l f - i n s t r u c t i o n  group) and 

group G3 ( the  a t t e n t io n  control group).  There i s  no s ig n i f i c a n t  

d i f fe rence  between group Gl ( the  s e l f - i n s t r u c t i o n  group) and group G2 

( the  general problem-solving group).

In Figure 2 separa te  regress ion  equations and l ines  are g raphica l ly  

presented for  Hypothesis 2 (see Figure 2 ) .  The group regression 

s lopes  are  p a ra l l e l  as  there  i s  no s ig n i f i c a n t  in te ra c t io n ,  and 

separa te  in te rc ep ts  were used to  r e f l e c t  the s ig n i f i c a n t  group 

d i f fe ren ces .

In Table 6 the r e s u l t s  of the an a ly s is  of covariance for  the 

stepwise regress ion  an a ly s is  i s  presented for  Hypothesis 3 which 

t e s t e d  for  the in te ra c t io n  of the language ap t i tude  (TOLD-I) and the 

trea tments ,  on the genera l ized  dependent v a r iab le ,  the post-grade 

to ta l  of the PIAT, with the p r e t e s t  of the PIAT serv ing  as one of the 

c o v a r ia te s  (see Table 6 ) .  In the stepwise regress ion  ana lys is  for 

Hypothesis 3 group d i f f e re n ce s  were s ig n i f i c a n t  with the PIAT as  the 

dependent measure. There was no ap t i tude  (TOLD-I) by treatment 

in te ra c t io n  (ATI), and Hypothesis 3 was not supported. In Table 3, 

Hypothesis 3,  s i g n i f i c a n t  group d i f f e re n c e s  are  indicated between 

group Gl ( the  s e l f - i n s t r u c t i o n  group) and group G2 ( the  general 

problem-solving group),  as  well as  between Gl and G3 ( the  a t t e n t io n  

control group).

Figure 3 g raph ica l ly  rep resen ts  separa te  regression equations 

and l ines  for  Hypothesis 3 (see Figure 3) .  The group regression 

s lopes  are p a r a l l e l  as  the re  i s  no ATI, and separate  in te rc ep t s  were
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used to  represent  s ig n i f i c a n t  group d i f fe ren ces .

In Table 7 the r e s u l t s  of the an a ly s is  of covariance for  the 

stepwise regress ion  an a ly s is  for  Hypothesis 4 i s  presented which 

t e s t e d  for  the in te ra c t io n  of the language ap t i tude  CTOLD-I) and the 

trea tments ,  on the p o s t t e s t  of the s p e c i f i c  t r a in in g  t e s t  with the 

p r e t e s t  serving as  one of the co v a r ia te s  (see Table 7) .  In the 

stepwise regress ion  an a ly s is  for  Hypothesis 4 the ap t i tude  (TOLD-I) 

and group d i f fe rences  were s ig n i f i c a n t  with the STT as  the dependent 

measure. There was no ap t i tude  (TOLD-I) by treatment in te ra c t io n  

(ATI) and Hypothesis 4 was not supported. As shown In Table 3, for  

Hypothesis 4, s ig n i f i c a n t  group d i f fe ren ces  are ind ica ted  between 

group Gl ( the s e l f - i n s t r u c t i o n  group) and group G3 ( the  a t t en t io n  

control group). No other  group d i f fe ren ces  were s ig n i f i c a n t .

Figure 4 g raphica l ly  rep resen ts  the separate  regress ion  equations 

and l ines  for  Hypothesis 4 (see Figure 4 ) .  The group regression 

l ines  are p a r a l l e l  as  there  i s  no ATI and separa te  in te rc ep ts  were 

used to r e f l e c t  s i g n i f i c a n t  group d i f f e re n c es .

In Table 8 the r e s u l t s  of the an a ly s is  of covariance for  the 

stepwise regress ion  an a ly s is  i s  presented for  Hypothesis 5 which 

t e s t e d  for  the in te ra c t io n  of the ap t i tude  of impulsivity (Mfftmlt) 

and the trea tments ,  on the genera l ized  dependent measure, the 

pos t-grade to ta l  of the PIAT, with the p r e t e s t  serv ing  as  one the 

covar ia te s  (see Table 8 ) .  In the stepwise regress ion  ana lys is  for  

Hypothesis 5 ap t i tude  (Mfftmlt) and group d i f fe rences  were 

s ig n i f i c a n t  with the PIAT as  the dependent measure. There was no the 

ap t i tude  (Mfftmlt) by treatment  in te rac t io n  (ATI) and Hypothesis 5
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was not supported. As shown in Table 3, for  Hypothesis 5, s ig n i f i c a n t  

group d i f f e re n c e s  are  ind ica ted  between group Gl (the 

s e l f - i n s t r u c t i o n  group),  and group 2 ( the  general problem-solving) ,  

as  well as between Gl and G3 ( the  a t t e n t io n  control group).

Figure 5 g raphica l ly  rep re sen ts  separa te  regress ion  equat ions and 

l in es  for  Hypothesis 5 (see Figure 5 ) .  The group regress ion  s lopes  

are p a r a l l e l  as  there i s  no ATI, and separa te  in t e rc e p t s  were used to 

represent  s ig n i f i c a n t  group d i f fe ren ces .

In Table 9 the r e s u l t s  of the an a ly s is  of covariance for  the 

stepwise regression an a ly s is  i s  presented for  Hypothesis 6 which 

t e s te d  for  the in te ra c t io n  of the ap t i tude  of impulsivi ty  (Mfftmlt) 

and the trea tments ,  on the p o s t t e s t  of the s p e c i f i c  t r a in in g  t e s t  

with the p r e t e s t  se rv ing  as  one of the co v a r ia te s  (see Table 9) .  In 

the stepwise regress ion  an a ly s is  for  Hypothesis 6 group d i f fe rences  

were s ig n i f i c a n t  with the STT as  the dependent measure. There was no 

s ig n i f i c a n t  ap t i tude  (Mfftmlt) by treatment In te rac t ion  (ATI) and 

Hypothesis 6 was not supported.  As shown in Table 3, for  Hypothesis 

6, s i g n i f i c a n t  group d i f f e re n c e s  are Indicated  between group Gl ( the 

s e l f - i n s t r u c t i o n  group),  and group G3 ( the  a t t e n t io n  control group).  

No other  group d i f fe ren ces  were s ig n i f i c a n t .

Figure 6 g raphica l ly  r ep re sen ts  the separa te  regress ion  equations  

and l in es  for  Hypothesis 6 (see  Figure 6) .  The group regress ion  

l ines  are  p a r a l l e l  as  there  i s  no ATI and separa te  i n t e rc e p t s  were 

used to  r e f l e c t  s ig n i f i c a n t  group d i f fe ren ces .

In Table 10 the r e s u l t s  of the an a ly s is  of covariance for  the 

stepwise regress ion  an a ly s is  i s  presented for  Hypothesis 7 which
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t e s t e d  for  the in te ra c t io n  of both ap t i tu d e s ,  language development 

(TOLD-I) and impulsivi ty (Mfftmlt),  and the trea tments ,  on the 

genera l ized  dependent v a r i a b le ,  post-grade to ta l  of the PIAT, with 

the p r e t e s t  serving as  one of the co v a r ia te s  (see Table 10). In the 

stepwise regress ion  an a ly s is  for  Hypothesis 7 the ap t i tu d es  (TOLD-I, 

Mfftmlt) ,  and group d i f f e re n c e s  were s ig n i f i c a n t  with the PIAT as  the 

dependent measure. There were no ap t i tu d es  (TOLD-I, Mfftmlt) by 

treatment in te ra c t io n  (ATI) and Hypothesis 7 was not supported. As 

shown in Table 3, for  Hypothesis 7, s i g n i f i c a n t  group d i f fe rences  are 

indicated  between group Gl ( the  s e l f - i n s t r u c t i o n  group), and group G2 

( the  general problem-solving group),  as  well as  between Gl and G3 

( the  a t t e n t io n  control group).

Figure 7 g raphica l ly  rep re sen ts  separa te  regress ion  equations  and 

planes for  Hypothesis 7 (see Figure 7) .  The group regress ion  s lopes 

are p a r a l l e l  as there i s  no ATI, and separa te  in te rc ep ts  were used to 

represen t  s ig n i f i c a n t  group d i f fe ren ces .

In Table 11 the r e s u l t s  of the an a ly s is  of covariance for  the 

stepwise regress ion  an a ly s is  i s  presented for  Hypothesis 8 which 

t e s t e d  for  the in te ra c t io n  of both of the a p t i tu d e s ,  language 

development (TOLD-I) and impulsivity  (Mfftmlt),  and the trea tments ,  

on the p o s t t e s t  of the s p e c i f i c  t r a in in g  t e s t  with the p r e te s t  

serv ing  as one of the c o v a r ia te s  (see Table 11). In the stepwise 

regress ion  an a ly s is  for  Hypothesis 8 group d i f f e re n c e s  were 

s ig n i f i c a n t  with the STT as  the dependent measure. There were no 

s ig n i f i c a n t  ap t i tu d es  (TOLD-I, Mfftmlt) by treatment in te ra c t io n  

(ATI) and Hypothesis 8 was not supported. As shown in Table 3, for
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Hypothesis 8,  s ig n i f i c a n t  group d i f fe ren ces  are Indicated between 

group Gl ( the  s e l f - i n s t r u c t i o n  group),  and group G3 ( the  a t t en t io n  

control group). No other  group d i f fe ren ces  were s ig n i f i c a n t .

Figure 8 g raphica l ly  rep re sen ts  the separate  regression 

equations and planes for  Hypothesis 8 (see Figure 8 ) .  The group 

regress ion  planes are p a r a l l e l  as there  i s  no ATI and separate  

In te rcep ts  were used to  r e f l e c t  s ig n i f i c a n t  group d i f fe rences .

In Table 3 i t  i s  seen th a t  a number of pairwise comparisons of 

groups proved s i g n i f i c a n t .  Each of the odd numbered hypotheses tha t  

u t i l i z e d  the general ized  dependent achievement measure, PIAT, 

indicated s ig n i f i c a n t  group d i f fe ren ces  between Gl, the 

s e l f - i n s t r u c t i o n  group, and G2, the problem-solving group, as well as 

between Gl and G3, the a t t e n t io n -c o n t ro l  group. For hypotheses in 

which the s p e c i f i c  dependent v a r iab le ,  STT, was used, s ig n i f i c a n t  

group d i f fe rences  were found between Gl, the s e l f - i n s t r u c t i o n  group, 

and G3 the a t ten t io n -c o n t ro l  group but not between Gl and G2, the 

general problem-solving group.
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Discussion

The present study sought to  examine the e f f e c t s  of language 

development on the g en e ra l iza t ion  of s e l f - l n s t r u c t l o n  t r a in in g  on 

academic tasks  with regu la r  grade ch i ldren  along the continuum of 

i m p u l s i v i t y / r e f l e c t i v i t y .  The f i r s t  two hypotheses Inves t iga ted  the 

su p e r io r i ty  of s e l f - i n s t r u c t i o n  t r a in in g  as  compared to  a general 

problem-solving t r a in i n g  and an a t t e n t io n  control  group. The 

remaining s ix  hypotheses examined the ex is tence  of an ap t i tude  by 

treatment i n t e ra c t io n .  The r e s u l t s  indica ted  s ig n i f i c a n t  treatment 

e f f e c t s  in favor of s e l f - i n s t r u c t i o n  t r a in in g  but did not indicate  

any ap t i tude  by treatment in t e ra c t io n s ,  as  was pred ic ted .

S e l f - i n s t r u c t io n  t r a in i n g  proved super ior  to the a t t e n t io n  control 

group in a l l  e ight hypotheses u t i l i z i n g  both the general ized 

dependent var iab le  (PIAT), and the s p e c i f i c  t r a in in g  dependent 

var iab le  (STT). Self  In s t ruc t ion  t r a in in g  s im i la r ly  proved 

s ig n i f i c a n t ly  b e t t e r  than the general problem-solving t r a in in g  in 

which the general ized dependent va r iab le  (PIAT) was used but not when 

the s p e c i f i c  t r a in in g  t e s t  (STT) was used as  the dependent va r iab le .  

Resul ts  of p r io r  s tu d ie s  u t i l i z i n g  s e l f - i n s t r u c t i o n  have been 

equivocal in achieving g en e ra l iza t ion  of t r a in in g .  Those s tu d ie s  

rep o r t in g  genera l iza t ion  have noted some key f a c to rs  tha t  may have 

con tr ibu ted  to  the s ig n i f i c a n t  e f f e c t s .

The present  study incorporated in to  i t s  design a number of 

v a r iab le s  tha t  were embodied in p r io r  s tu d ie s  tha t  found 

gen e ra l iza t ion  of t r a in in g .  Borkowski and Cavenaugh (1979), as well
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as Brown, Campione, and Murphy C1977) have noted tha t  one of the key 

elements in achieving g en e ra l iza t io n  from the t r a in in g  task to  other  

tasks  i s  tha t  the gen e ra l iza t io n  task should share common fea tu res  

and should requ ire  s im i la r  processes  as  those employed in t r a in in g .

In the present  s tudy,  the t r a in in g  ta sks  used were highly r e l a t e d  to 

the c r i t e r i o n  containing common elements between t r a in in g  and the new 

tasks .  This aided the su b jec ts  in gaining valuable experience in the 

development of a general s t r a teg y  cons truc t ion  within the context of 

the materia l t r a in e d ,  to  the context of the tasks  to  be t ra n s fe r r ed .

In the present  study the t r a in in g  u t i l i z e d  reading and math tasks  

which contained components of the task to  be t r a n s f e r r e d ,  the 

achievement t e s t ,  but the two tasks  were not ident ica l  in format or 

s k i l l  demands. The individual  was requ ired  to  modify the form of the 

t ra in e d  s t ra teg y  to the d i f f e r e n t  forms and problems presented in the 

genera l iza t ion  measure. General izat ion may be hindered i f  the 

t r a in in g  tasks  used are only marginally  r e l a t e d  to  the task to be 

t r a n s f e r r e d  to ,  and i f  the processes  employed in t r a in in g  are not 

s im i la r  or r ead i ly  apparent to  those processes in the genera l iza t ion  

task .

Resul ts  of the present  study ind ica te  s ig n i f i c a n t  group 

d i f fe ren ces  in favor of the s e l f - i n s t r u c t i o n  t r a in in g  group over the 

general problem-solving group and the a t t e n t io n  control group on the 

g en e ra l iza t ion  measure (PIAT). These r e s u l t s  ind ica te  the r e l a t i v e  

s u p e r io r i ty  of the s e l f - i n s t r u c t i o n  t r a in in g  in providing a s t ra tegy  

tha t  enables  ch i ldren  to  t r a n s f e r  what they learn from one s i t u a t io n  

to  another .  The s e l f - i n s t r u c t i o n  group (SI)  performed b e t t e r  than the
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general problem-solving group (GPS), and the a t t e n t io n  control group 

(ATTC). Of i n t e r e s t  to note ,  however, i s  tha t  although group 

d i f f e re n c es  are ind ica ted  between the s e l f - i n s t r u c t i o n  and the 

a t t e n t io n  control group with the Specif ic  Training Test (STT) as the 

dependent measure, no s ig n i f i c a n t  d i f fe rences  between the 

s e l f - i n s t r u c t i o n  group and the general problem-solving group were 

sp e c i f ie d .  In Table 8, i t  shows tha t  the s e l f - i n s t r u c t i o n  group (Gl) 

proved s ig n i f i c a n t l y  b e t t e r  than the problem-solving group (G2) when 

the PIAT was the dependent v a r iab le .  However t h i s  was not the case 

when the STT was used. One possib le  reason for  obta in ing  s ig n i f i c a n t  

d i f fe ren ces  between SI and ATTC, but not between SI and GPS may be 

tha t  the GPs t r a in in g  was a more useful s t r a te g y  as compared to the 

ATTC group there fo re  narrowing the group mean d i f fe rence  between the 

SI and the GPS group.

Another poss ib le  reason for  f a i l u r e  to  achieve s ig n i f i c a n t  group 

d i f fe ren ces  between the SI group and the GPS group on the STT may be 

tha t  the STT did not prove to  be an e f f e c t iv e  dependent measure for  

s p e c i f i c  t r a in in g  e f f e c t s .  The scoring  of the STT re su l t e d  in a 

r e s t r i c t e d  range of scores  th a t  the sub jec t  could possibly  receive 

which would in h ib i t  the a n a ly s is  in de tec t in g  s ig n i f i c a n t  

d i f f e ren c e s .  In viewing the individual performance of the sub jec ts  on 

the STT, the data  in d ica te s  tha t  while most ch i ldren  in a l l  groups 

showed an increase from the p r e - t e s t  to  p o s t - t e s t  adm in is t ra t ion ,  the 

d i f f e r e c e  was l imited .  While the scores  ranged from 60 to  100 percent 

the only ten poss ib le  scores  were 60 through 100 in Increments of 

f ive .
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Another key element tha t  may have con tr ibu ted  to  the s ig n i f i c a n t  

g en e ra l iza t ion  of t r a in i n g  e f f e c t s ,  other  than the inclusion of the 

"common elements" f a c t o r ,  was the durat ion of the t r a in in g .  In the 

p resent  study t r a in in g  took place over a three  month per iod.  Pr io r  

s tu d i e s  tha t  f a i l e d  to  achieve g en e ra l iza t ion  of t r a in in g  indica ted  

tha t  genera l iza t ion  i s  more l ik e ly  to  occur when t r a in in g  takes  place 

over an extended per iod  of time (O'Leary 8. Dubey, 1979). By extending 

the t r a in in g  over a th ree  month per iod,  the s e l f - i n s t r u c t i o n  

s ta tements  are perceived  to be more than merely mechanical 

v e rb a l iz a t io n s  tha t  are u t t e r e d  cover t ly .  Extending the t r a in in g  

provides the oppor tuni ty  for  the s e l f -g u id in g  s ta tments  to  become 

in te rn a l iz e d  so tha t  the sub jec t  may automatical ly  employ them in the 

fu tu re .

Another major aspect  of the r e s u l t s  of the present  study was tha t  

i t  pointed out the importance of the ac t ive  p a r t i c ip a t io n  and 

modeling components of the s e l f - i n s t r u c t i o n  t r a in in g .  The r e s u l t s  

ind ica ted  r e l a t i v e ly  g re a te r  gains  of the s e l f - i n s t r u c t i o n  t r a in in g  

group (SI) which incorporated ac t ive  involvement and modeling over 

the general-problem so lv ing  group (GPS) tha t  did not incorporate  

those aspec ts .  In the SI group the individual not only observed 

o the rs  demonstrating the s t r a t e g y  but a c t iv e ly  and over t ly  engaged in 

the process  themselves. This was one of the major d i f fe rences  

between the SI and GPS groups. While both groups u t i l i z e d  s im i la r  

general problem-solving s te p s ,  simple r e c i t a t i o n  and d id a c t ic  

p resen ta t ion  of the s t r a t e g y  incorporated by the general 

problem-solving group may not have been e f fe c t iv e  in demonstrating
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s ig n i f i c a n t  gains.  The s e l f - i n s t r u c t i o n  t r a in in g  provided the 

s e l f -g u id in g  s ta tements  tha t  seemed to  promote the monitoring, 

eva lua t ing ,  and the a n a ly t i c  processes  necessary for  the improvement 

d isp layed on the genera l ized  dependent measure. Thus the ac t ive  

involvement of the c h i ld  during in s t ru c t io n ,  defined here as  the 

o v e r t - to  covert rehearsal  of the s t r a teg y  sta tements  appears to  be a 

c r i t i c a l  component of the in terven t ion  program.

Meichenbaum and Asarnow (1979) suggested tha t  the ac t ive  

involvement of the individual  should enhance the l ike l ihood of 

genera l iza t ion  by f a c i l i t a t i n g  the r e ten t io n  of ,  and the proper use 

of the s t r a t e g y .  From observat ions  of the chi ldren employing the 

s t r a t e g i e s ,  i t  seemed th a t  the ch i ldren  benef i ted  from watching each 

other  perform. They a c t iv e ly  p a r t i c ip a te d  in co r rec t in g  each o ther ,  

and then demonstrated when each s tep  or statement should be used. 

While the SI in s t ru c t io n s  were i n i t i a l l y  r e c i t e d  in a p la y fu l ,  

s ing-song manner, the chi ldren  appeared to a t tend ,  r e t a i n ,  and 

u t i l i z e  the s ta tements  more e f f e c t iv e ly  than the GPS group. 

Observations noted during the SI g roup 's  sess ion ,  tha t  the c h i l d r e n ' s  

l i p s  could be seen moving during the covert s tages  of the t r a in in g  as 

i f  they were mumbling the s ta tements .  Informal observat ions  a t  other  

t imes during the day noted th a t  the ch i ld ren  in the SI group 

I n i t i a t e d  and jokingly r e c i t e d  the s ta tements  such as  when standing 

on l ine  during recess ,  and during lunch time. In c o n t ra s t  during the 

sess ions  with the GPS group, the ch i ld ren  seemed le s s  e n th u s ia s t i c  

a f t e r  the f i r s t  few sess ions  as  i f  the novelty of the experience had 

worn o f f .  At the end of p o s t - t e s t s ,  the chi ldren in the SI and GPS
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groups were encouraged to  honestly  s t a t e  whether they had used the 

s teps  employed In t h e i r  t r a in in g  on the tasks .  Fewer chi ldren  in the 

GPS group reported  they had used t h e i r  s t r a teg y  <50%) while most of 

the chi ldren in the SI group (75%) s t a t e d  they had used the 

in s t ru c t io n s .

Another var iab le  which may have con tr ibu ted  to  the s ig n i f i c a n t  

genera l iza t ion  of treatment e f f e c t s  for  the SI group over the other 

groups was the p a r t i c u l a r  age group s e le c ted .  P r io r  research has 

indicated tha t  younger, le s s  mature ch i ld ren  seem to  b en e f i t  from 

more concrete ,  e x p l i c i t  in s t ru c t io n s  and display l i t t l e  a b i l i t y  to 

general ize  from one learn ing  task to  another .  Older more mature 

ch i ldren  appear b e t t e r  able  to  u t i l i z e  the general conceptual type of 

ins t ruc tons  and genera l ize  t r a in in g  to  o ther  s i t u a t i o n s  and other  

tasks .  Some s tu d ie s  (Schle ser ,  e t . a l .  1983; Schleser e t . a l .  1984) 

suggested tha t  there  i s  a d i f f e r e n t i a l  response in the a b i l i t y  to 

general ize  SI t r a in in g  and tha t  i t  was contingent  upon the cognit ive 

level of the ch i ldren  u t i l i z i n g  the SI t r a in in g .  Schleser  e t .  a l .  

(1983) hypothesized tha t  the pre-opera t lonal  childen requ ire  e x p l i c i t  

in s t ru c t io n s  and are only able to u t i l i z e  s p e c i f i c  content type 

in s t ru c t io n s  but tha t  the concre te-opera t ional  ch i ldren  are b e t t e r  

able  to  use general content  i n s t r u c t io n s  and apply them to  other  

tasks .

The present  study demonstrates th a t  ch i ldren  between the ages of 

8-10 years  who have had the exposure to  regu lar  grade school and 

socia l  learning experiences are able  to  benef i t  from and general ize  

s e l f - i n s t r u c t i o n  t r a in in g  to  ta sks  o ther  than those used in t ra in in g .
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The s e r i e s  of s tu d ie s  by Schleser e t .  a l .  (1983,1984), and Nicole e t .  

a l . (1982) inves t iga ted  the e f f e c t s  of cogni t ive  leve l ,  P iagetian  

defined,  on the g en e ra l iza t ion  of s e l f - i n s t r u c t i o n  t r a in in g .  The 

present  study sought to  inves t iga te  s p e c i f i c  aspects  of cognit ive  

development and individual  d i f fe rences  tha t  may d i f f e r e n t i a t e  between 

those who are best  able to  p r o f i t  from, u t i l i z e ,  and general ize  

s e l f - i n s t r u c t i o n  t r a in in g .

While the major impetus of the present  study was to  inves t iga te  

and demonstrate s ig n i f i c a n t  sub jec t  va r iab le s  tha t  may help 

d i f f e r e n t i a t e  b e t t e r  responsiveness to  SI t r a in in g ,  the r e s u l t s  did 

not ind ica te  any s ig n i f i c a n t  ap t i tude  by treatment in te ra c t io n s  

(ATI). Hypotheses 3 through 8 inves t iga ted  the e f f e c t s  of the 

ap t i tu d es  of language development, impulsivi ty ,  and the in te ra c t ion  

of the ap t i tu d es  of language and impulsiviy on the trea tments .

Results  did not ind ica te  any s ig n i f i c a n t  ap t i tude  by treatment 

in te ra c t io n s  (ATI) on e i t h e r  of the two dependent va r iab les .

Hypotheses 3 and 4 inves t iga ted  the e f f e c t s  of language 

development on the a b i l i t y  to  genera l ize  s e l f - i n s t r u c t i o n  t r a in in g  

while hypotheses 5 and 6 inves t iga ted  the e f f e c t s  of the level of 

impulsiv ity .  For Hypothesis 3, the ap t i tude  of language development 

(TOLD-I) did not prove s ig n i f i c a n t ,  but in Hypothesis 4 TOLD-I did 

prove s ig n i f i c a n t .  This r e s u l t  suggest tha t  TOLD-I explained an 

appreciable  amount of var iance and tha t  language development may be a 

useful subjec t  va r iab le  in p red ic t in g  the e f f e c t s  of genera l iza t ion  

of s e l f - i n s t r u c t i o n  t r a in i n g  even though no ap t i tude  by treatment 

in te ra c t io n  (ATI) was Indicated in e i t h e r  Hypotheses 3 or 4. In
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Hypothesis 5, the ap t i tude  of impulsivity (Mfftmlt) proved 

s ig n i f i c a n t  in expla in ing  an appeciable amount of variance again 

suggesting i t  may be a useful subjec t  var iab le  in p red ic t in g  the 

e f f e c t s  of genera lza t ion  of s e l f - i n s t r u c t i o n  t r a in in g ,  although In 

Hypothesis 6,  the ap t i tude  of impulsivity was not s ig n i f i c a n t .  There 

was no ap t i tude  by treatment in te ra c t io n  (ATI) indicated  for  e i th e r  

hypothesis  5 or 6.

Hypotheses 7 and 8 inves t iga ted  the combined e f f e c t s  of the 

ap t i tu d es  of the language and the impulsivity on the trea tments .  In 

Hypothesis 7, the combination of the ap t i tude  of language development 

and impulsivity r e su l t e d  in expla ining a s ig n i f i c a n t  amount of 

var iance,  while in Hypothesis 8 the combination of the ap t i tudes  

approached s ig n i f ic an c e .  These r e s u l t s  again suggest tha t  both 

v a r ib le s  may be important when considering responsiveness  to 

s e l f - i n s t r u c t i o n  t r a in in g  although no ap t i tu d es  by treatment 

in te ra c t io n s  are indicated  for  e i th e r  Hypothesis 7 or 8. The r e s u l t s  

ind ica te  tha t  the ap t i tu d e s  of language development and impulsivi ty 

did not s ig n i f i c a n t ly  i n t e ra c t  with the trea tments .  The r e s u l t s  for  

Hypothesis 1 and 2 ind ica ted  tha t  s e l f - i n s t r u c t i o n  t r a in in g  alone i s  

powerful enough to  r e s u l t  in s ig n i f i c a n t  changes in achievement, as 

measured by the PIAT and the STT, rega rd less  of the level of language 

or impulsivity within the range s tudied .

One of the poss ib le  reasons tha t  the ap t i tu d es  may not have 

s ig n i f i c a n t ly  in te ra c ted  with the t reatments  i s  tha t  the ap t i tudes  

s tud ied  may not have had enough range within the population sampled 

to  serve as  valuable  p r e d ic to r s .  For the measure of language
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150 continuously . The range within the population sample s tudied ,  

however, was normally d i s t r i b u t e d  between 77 to  107. So while the 

language quo t ien ts  used were normally d i s t r i b u t e d  they may have been 

too l imited in range thus  i n h ib i t in g  the analyses in d e tec t ing  any 

ATI. The same may be t ru e  for  the ap t i tude  of impulsivity within the 

population sampled. The range of scores  along the continuum of 

impulsive to  r e f l e c t i v e  may a l so  have been too l im i t ing  with 

i n su f f ic ie n t  variance to  d i f f e r e n t i a t e  im pu ls ive / re f lec t ive  

c h a r a c t e r i s t i c s  in in t e ra c t in g  with the trea tments .  P r io r  s tu d ie s  

which demonstrated s ig n i f i c a n t  genera l iza t ion  e f f e c t s  with SI 

t r a in in g  with impulsives ty p ic a l ly  used a c l i n i c a l l y  or behaviorally  

def ined "impulsive" popula t ion.  The leve ls  of impulsivity may have 

been much g rea te r  in those s tu d ie s  than the leve ls  within the 

"normal" population used in the present  s tudy.  The l imited  range of 

impulsivity may have in h ib i te d  the an a ly s is  in demonstrating any 

s ig n i f i c a n t  ap t i tude  by treatment i n te ra c t io n s .

Another reason for  the poss ib le  f a i l u r e  to  obtain s ig n i f i c a n t  

ap t i tude  by treatment i n te ra c t io n s  may have been due to  the small 

number of su b jec ts  used. Fa i lu re  of p r io r  s tu d ie s  to  achieve 

s ig n i f i c a n t  ATI in many a reas  has of ten  been a t t r i b u t e d  to  the 

l imited number of su b jec ts  used (Cronbach and Snow, 1974). While the 

number of sub jec ts  used was based on p r io r  s tu d ie s  tha t  demonstrated 

s ig n i f i c a n t  t reatments  e f f e c t s  with s e l f - i n s t r u c t i o n  t r a in in g ,  the 

designs used in those s tu d ie s  were ty p ic a l ly  f a c to r i a l  designs 

u t i l i z i n g  ca tegor ica l  v a r ia b le s  and not continuous ap t i tude
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v a r ia b le s .  In looking for  ATI, using continuous ap t i tude  va r iab les  

and a m ult ip le  regress ion  an a ly s is ,  a g re a te r  number of sub jec ts  

might be required  to  de tec t  an ap t i tude  by treatment in te ra c t io n .

While some of the r e s u l t s  found in the present  study are highly 

s ig n i f i c a n t ,  the r e s u l t s  requ i re  caut ious  in t e rp re ta t io n  with 

r e s t r i c t i o n s  on the p re d ic t iv e  value of the f ind ings .  The study 

u t i l i z e d  a "normal" population and while the SI t r a in in g  proved 

e f fe c t iv e  with t h i s  group, the f indings  may not be t rue  for  chi ldren 

outside of the sample s tud ied  such as  the g i f t e d  on the high range, 

and the re ta rded  on the low range. The in s t ru c t io n s  may be too 

in h ib i t iv e  for  the g i f t e d  who of ten  demonstrate e f f i c i e n t  

problem-solving, s e l f -g u id in g  behaviors  while for  the re tarded  

populat ion the in s t ru c t io n s  may be too general and conceptual for  

them to b e n e f i t .  S im i la r ly ,  the same caut ions  may hold t rue  for  

younger and older  ch i ld ren .  As p r io r  research ind ica ted ,  younger, 

le ss  mature chi ld ren seem to b en e f i t  from more concrete e x p l i c i t  

in s t ru c t io n  and, th e re fo re ,  l e s s  ab le  to  u t i l i z e  the general 

conceptual type in s t ru c t io n s .  On the other  hand chi ldren  older  than 

those s tud ied  may already be funct ioning  on a covert level of 

s e l f - r e g u l a t i o n  and show l i t t l e  gain with general s e l f - i n s t r u c t i o n  

t r a in in g .

Educational Impl icat ions

That cogni t ive  s e l f - i n s t r u c t i o n  t r a in in g  works even to  improve
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well - func t ion ing  s t r a t e g i e s  is  of In te re s t  to  teachers ,  curriculum 

des igners ,  and counselors .  P r io r  research has ty p ic a l ly  s tudied  the 

e f f e c t s  of s e l f - i n s t r u c t i o n  t r a in in g  with chi ldren  and a d u l t s  who 

displayed some def ic iency or d e f i c i t  functioning in one or more 

a reas .  The present study p o in ts  out the e f f icacy  of s e l f - i n s t r u c t i o n  

t r a in in g  in f a c i l i t a t i n g  the performance of those s tuden ts  who are 

already performing adequately to  make even g rea te r  ga ins .  The major 

implicat ion tha t  may be drawn from the r e s u l t s  i s  th a t  teaching a 

general problem solv ing  approach a ids  in the a p p l ica t ion  of the 

s p e c i f i c  ski 1 Is.

Children who possess  adequate s k i l l s  and knowledge are of ten a t  

a loss ,  and perform poorly ,  when tasks  are presented in a d i f f e r e n t  

format than tha t  in which they were i n i t i a l l y  taught .  Teachers often 

comment on how poorly ch i ldren  perform on t e s t s  even though the 

mater ia l  was covered and the ch i ld  performed adequately in c l a s s .  The 

reason frequent ly  o f fe red  for  such d iscrepant  performance i s  tha t  the 

ch i ld  probably wasn 't  paying a t t e n t io n  during c l a s s  or during the 

t e s t ,  or he/she must not have s tud ied ,  or he/she i s  j u s t  a poor t e s t  

taker .  Poss ibly another reason i s  tha t  he knew the mater ia l  when 

presented in h i s  workbook format in c l a s s  but when problems requ ir ing  

s im i la r  s k i l l s  were presented in a novel format he d i d n ' t  know what 

he had to  do, d id  not s e l e c t  the proper s t r a t e g y ,  or d id  not 

adequately evaluate  h i s  performance and rev ise  h i s  s t r a t e g y  when 

necessary.  These aforementioned general problem so lv ing  s tep s  are 

executive type funct ions  tha t  may be of utmost importance in the 

a cq u i s i t io n ,  t r a n s f e r ,  and app l ica t ion  of learning.
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General content s e l f - i n s t r u c t i o n  t r a in in g  a ids  in the a b i l i t y  to 

es timate  task d i f f i c u l t y ,  to  s e l f - i n t e r r o g a t e  by asking one-se l f  

ques t ions ,  to  monitor the use of a s t r a t e g y ,  and to  ad jus t  to  the 

task demands. These higher  level s k i l l s  th a t  requ ire  the s e le c t io n ,  

sequence, and evaluat ion of cogni t ive  s t r a t e g i e s  can be t r a n s la t e d  

in to  s e t s  of s e l f - s ta tem e n ts  tha t  are teachable ,  meaningful, and 

app l icab le .  This focus on the process  of learn ing  and not j u s t  the 

product of learning may be the an t ido te  for  the d r i l l  approach too 

often the focus in primary education c l a s se s .

Another key aspect  of the f ind ings  of the present  study which 

has s ig n i f i c a n t  educational implicat ions  i s  the ro le  th a t  the ac t ive  

p a r t i c ip a t io n  of the learner  has in problem solv ing  behavior .  The 

present study pointed out tha t  mere teaching and r e c i t a t i o n  of a 

general problem-solving s t r a te g y  wasn 't  as  e f f e c t iv e  as  the ac t ive  

engagment and p a r t i c ip a t io n  of the s tuden ts .  As was noted in informal 

observat ions ,  the s e l f - i n s t r u c t i o n  group "played" with the 

s e l f -g u id in g  s ta tements ,  applying them to other  non-academic tasks .  

This may have helped not only to engrain the memorization and 

in te rn a l i z a t io n  of the s e l f - s t a t e m e n t s ,  but a l so  aided in the 

genera l iza t ion  and in the se l f -g u id in g  process .  The use of more 

"playful"  approaches in teaching the g en e ra l iza t ion  of s t r a t e g i e s ,  

the "what to  d o ' s " ,  can make the learning enjoyable and less  

t iresome. The chi ldren  are  more l ik e ly  to  become ac t iv e  w il l  l ing 

p a r t i c i p a t o r s  and incorporators  and not j u s t  passive recep to rs .

To a id  in the genera l iza t ion  and t r a n s f e r  of the problem-solving 

s tep s  the teacher  may present the ch i ld  with a va r ie ty  of tasks
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Involving academic, In te rpe rsona l ,  and play s i t u a t i o n s .  The teacher 

could present  the ch i ld ren  with the task of iden t i fy ing  what the 

problem i s ,  how they would go about so lv ing  the task ,  where the flaws 

In the s t r a te g y  might be, and how they might evaluate  the success of 

the s t r a t e g y .  Discussions could then cen ter  on the process  and not 

j u s t  the product of the assignment.  This study s k i l l  and problem 

solv ing  process  could become the focus of education,  tha t  i s  ac t iv e ly  

taught,  and not merely a by-product pass ive ly  acquired.

Modeling, ro le  p laying,  and behavioral r e h ea rsa l s  can provide 

useful ways of teaching the same general-problem solv ing s teps  

incorporat ing both ac t ive  and passive learning experiences. The 

modeling of the co r rec t  sequence and procedural s teps  may be very 

useful in helping ch i ld ren  learn 'when' to  and 'what '  to say in 

approaching a new task or new s i t u a t i o n .  Learning may be enhanced 

when a ch i ld  i s  able  to observe not only the adult  t r a in e r  or teacher 

but a l so  t h e i r  c lassmates  in over t ly  rehears ing  the general 

problem-solving s te p s .  During the sess ions  in the present  study the 

s tuden ts  seemed e n th u s ia s t i c  about co r rec t in g  each o ther ,  and the 

chi ldren  being cor rec ted  seemed more recep t ive  and less  embarrassed 

when t h e i r  classmates  guided them than when the adult  t r a in e r  did. 

Another method teachers  may use to  teach general problem-solving 

s e l f -g u id in g  sta tements  i s  to  speak aloud when they solve problems, 

and devise plans  as  when reso lv ing  a d i sc ip l in a ry  or scheduling 

problem. The teachers  may e n l i s t  the s tuden ts  in those problem 

solving dilemmas as  wel l .
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Future research in v es t ig a t in g  subjec t  v a r iab le s  tha t  can a id  in 

improving the genera l iza t ion  of s e l f - i n s t r u c t i o n  t r a in in g  could 

benef i t  from the r e s u l t s  of the present  s tudy.  Some of the key

fac to r s  tha t  may have con tr ibu ted  to  the s ig n i f i c a n t  degree of

genera l iza t ion  with the SI t r a in in g  was the extended time in t r a in in g  

and the s e le c t io n  of t r a in in g  tasks .  The study pointed out the need 

for  extended t r a in in g  tha t  may have aided the individual in 

incorporat ing the s e l f - i n s t r u c t i o n  s ta tements .  This extended time may 

a lso  be necessary for  the dependent measures to  de tec t  s ig n i f i c a n t  

changes due to  t reatment.  Future research should allow adequate time 

for  t r a in in g  as well as for  the genera l iza t ion  process  p a r t i c u la r ly

when looking for  improvement on complex ta sks .  The other  fac to r  tha t

may have con tr ibu ted  to  the successful  genera l iza t ion  of t r a in in g  was 

the d iv e r s i ty  of t r a in in g  ta sks .  The t r a in in g  on a number of academic 

task r e l a t e d  to  the dependent va r iab les  may have aided the process  of 

t r a n s f e r r in g  the learning from the t r a in in g  to  the post t e s t s .  Future 

s tu d ie s  might well incorporate these f a c to r s  when designing t r a in in g  

programs with chidren.  While d i re c t io n s  for  fu ture  research can be 

based on the p o s i t iv e  a sec t s  of the f inding ,  the negat ive r e s u l t s  can 

be of equal value.

Similar  research in v es t ig a t in g  ap t i tude  by treatment 

in te ra c t io n s  with s e l f  in s t ru c t io n  t r a in in g  should consider  modifying 

aspects  of the ap t i tude  v a r iab le s  used. One problem with both of the 

ap t i tu d es  used in the present  study appeared to  be the l imited  range 

in v a r i a b i l i t y  on both language development and impulsivi ty .  By 

extending the range of these ap t i tu d es  the ana lys is  might be b e t t e r
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able  to de tec t  the presence of ATI when one e x i s t s .  Future s tu d ie s  

might extend the age and the grade leve ls  s tud ied .  By extending the 

grade leve ls  to Include lower and higher  grades , the range of 

language development of the ch i ldren  would be increased. Similar ly  by 

including d i f f e r e n t  age groups, the leve ls  of impulsivity would 

increase as  s tu d ie s  ind ica te  th a t  younger ch i ld ren  tend to  be more 

impulsive and older  ones more r e f l e c t i v e .

While increasing the v a r i a b i l i t y  in the ap t i tu d es  may increase 

the p o s s i b i l i t y  of d e tec t in g  any e x i s t in g  ATI, s im i la r ly  increasing 

the number of sub jec ts  used might a l so  considerably increase the 

l ik l ihood  of d iscovering ATI. In many ATI s tu d ie s ,  the f a i l u r e  to 

de tec t  s ig n i f i c a n t  i n t e ra c t io n s  has of ten been a t t r i b u t e d  to the 

small number used in the s tudy. By increasing  the number of sub jec ts  

used and increasing  the range of the ap t i tude  used, fu ture  s tu d ie s  

may discover  i f  subjec t  v a r iab le s  and individual ap t i tu d es  make a 

s ig n i f i c a n t  d i f fe rence  in one 's  a b i l i t y  to  genera l ize  

s e l f - i n s t r u c t i o n  t r a in in g .
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haga fields ptoŷ aaBdCi aBdh0e Bead toe apaat&
L (A) (m  0  (la ta  IQ caqpata \©  qto
X(A)gtta ©oarer ©bappre ©Ms®

CVmhuidi h m  a W ~  ward that m m a “wry" cr
‘cocfht^r* H at vsnl la W“ .** 0 h n  eawhaada gat
regiythsy«y.^«re|dwbered.~Thcytree&s>s£B5& tired 
qptoBih m ill
S. (A) d a g  0  yiBw (Q seat 0 t a l i
A (A) bat @1 pwp IQ phaab ©gssta

Leek at the dam s el paapto’aaalta. than ysawM see bat-
tree Act m  toaga "battca." the buttons (8) fare tha
daya of Iref age wbre they acre W (sh U b atk b g ,
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APPENDIX D

S c r i p t  f o r  General S e l f - I n s t r u c t i o n s :

Session 1:

Development of rapport :  i n i t i a t i o n  of a d iscuss ion about school in 

general and school performance. In troduction of general 

problem-solving method and s e l f - i n s t r u c t io n  t ra in in g :  what i t  i s ,  

what i t  does, and when i t  can be used. Visual and auditory  review of 

s e l f - i n s t r u c t i o n  s teps :  The s teps  a re :  what do I have to do, what are 

the p o s s i b i l i t i e s ,  focus and concentra te ,  choose an answer, good job.

I ' l l  be meeting with d i f f e r e n t  groups of your classmates and we 

will  be learning d i f f e r e n t  ways of approaching our work. This will  

help your teachers  and myself to  determine which method i s  most 

u se fu l .  You a l l  were given reading and math t e s t s  and we wil l  be 

giving them again at the end of the t r a in in g  sess ions  together  to  see 

how much you have improved. I t  would be a good idea not to discuss  

the t r a in in g  tha t  we do together  with your classmates but make i t  

l ike  our own special way of doing th ings .

Session 2:

Cognitive Modeling (Refer to  Appendix A) ( t r a i n e r  verba l izes  and 

performs task)

1. What do I have to  do on t h i s  worksheet. I have to read the 

s e le c t io n  and choose the r ig h t  answer. 'Some lawns do not need
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mowing. Such lawns are r e a l l y  rugs or make-believe g rass .  These green

=_____  are la id  over the ground on top of so f t  p a d s . '  Now, what

are the p o s s i b i l i t i e s  ? There are four choices: (a) t r e e ,  <b) p lan ts

(c) ca rpe ts  (d) eyes. Let me focus and concentrate on what I j u s t  

read to f igure  out an answer. Let me choose an answer . I chose 

c a rp e t s  because i t  f i t s  the information I have ju s t  read. I d id  a 

good .iob because I a r r iv ed  a t  the bes t  answer. Now, le t  me f in ish

the s e le c t io n .  'They a re  jo ined together  to  (2) ______  large f i e ld s ,

playgrounds, and h i l l s  used for  s p o r t s . '  What are mv p o s s i b i l i t i e s  

for  number two. I have four choices : (a)  green (b) cover <c) happen

(d) judge. Let me _focus and Concentrate on what I have ju s t  read 

and choose an answer . I chose ' c o v e r '  because i t  f i t s  what I have 

j u s t  read. Good job ; I did a l l  the s te p s  and t r i e d  my b e s t .  Okay, 

now tha t  I 'v e  done i t ,  would one of you l ike to t ry  the next problem 

while I review the steps?"

<2) External Guidance ( t r a i n e r  reviews s teps  while student  performs 

task)  What i s  i t  I have to do? T h a t ' s  r i g h t ,  you have to  read the 

passage and f i l l  in the word tha t  bes t  completes the answer. (Subject

reads  on).  'Cowhands have a (3)  ____ word th a t  means 've ry  or

c o m p le te ly ' . '  "Now, what are the p o s s i b i l i t i e s ? 11 T h a t ' s  r i g h t ,  you 

have four choices: (a)  s lang  (b) yellow (c)  next (d) take .  Focus and 

concentrate  on what you read, then choose an answer . Good job . 

You checked the s to ry  for  c lues  and did  your bes t . "

“Now, who would l ike to  t ry  the next passage?"
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This process  of external  guidance would be repeated for  a l l  f ive  

su b jec ts .  The next s tep  would be the overt  s e l f - i n s t r u c t i o n  s tage .

<3) Overt S e l f - I n s t r u c t io n  (s tudent  says and performs the task)

"Now th a t  we've a l l  had a chance to  t ry  the problems while I r e c i t e d  

the in s t ru c t io n s ,  y o u ' l l  each take a turn  saying them out loud while 

you do a problem. Try and remember the s e l f - i n s t r u c t i o n s  but in case 

you fo rg e t ,  they are w r i t t e n  on the board. What do I have to  do. What 

are the p o s s i b i l i t i e s .  Focus and concentra te .  Choose an answer. Good 

job.Remember to say them out loud so we a l l  can hear when you use the 

statement as  you do the problem."

(4) Faded S e l f - I n s t r u c t io n  (s tudent  whispers SI while performing the 

task)

"This time we are going to  use the same in s t ru c t io n s  but we are going 

to whisper them while we do out work. You're s i t t i n g  fa r  enough apar t  

so your neighbor should not be able to  hear you when you whisper. I 

want you to  t ry  the next three  passages while I come around and 

l i s t e n .  I f  you forget  the i n s t ru c t io n s ,  you can look a t  the board."

(5) Covert S e l f - I n s t r u c t io n  (s tudent  s i l e n t l y  reviews SI while doing 

the task)

"During the l a s t  pa r t  of the sess ion ,  I want each of you to  complete 

the remainder of the problems in the u n i t ,  but say the in s t ru c t io n s  

to  yourse l f .  Remember what to  say and when to  say the in s t ru c t io n s .
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Don't rush; take your time. When you are f in ish ed ,  we wil l  go over 

your work."

Session I I I

Cognitive Modeling and Faded Ins t ruc t ion  ( t r a i n e r  demonstrates while 

whispering the SI)

Review of s e l f - i n s t r u c t i o n  steps:"Who remembers how we l e f t  o ff  la s t  

session? This time, we are going to  spend our time doing more 

independent work. F i r s t ,  I w i11 go over the s teps  again and whisper 

the s e l f - i n s t r u c t i o n s  while I do the f i r s t  s e le c t io n  in the next 

u n i t .  Then we will  each take a turn whispering the s teps  while we do 

a passage. We will  use the second h a l f  of the sess ion  to  p rac t i c e  

saying the s e l f - i n s t r u c t i o n s  to  ourselves  while we do the r e s t  of the 

problems."

Session IV

"During the sess ion ,  we are going to  apply our s e l f - i n s t r u c t i o n s  to  a 

new type of task .  As we sa id  in the beginning of our meetings, the 

same s e l f - i n s t r u c t i o n s  can be appl ied  to  many d i f f e r e n t  kinds of 

work. Jus t  l ike  'Using the Context '  book, I am going to  demonstrate 

how we use the s e l f - i n s t r u c t i o n s  to  our "Gett ing the Facts" books.

(1) Cognitive Modeling (see Appendix B)

"Okay, what do I have to  do on t h i s  task?  I again have to  read a 

s e le c t io n ,  but t h i s  time I have to remember what I read and then 

answer some quest ions .  Since i t  i s  a long s to ry ,  I ' l l  read p a r t s  of
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i t  and then answer as  many ques t ions  as  I can. (After reading the 

f i r s t  paragraph).  Okay, now l e t  me read the question.  'The young

woman must not l e t  the b a l l  h i t  the <1) _______ . '  What are  the

p o s s i b i 1i t i e s  s (a)  crowd (b) ground (c)  snow. Let me focus and 

concentrate  on what I j u s t  read. Let me choose an answer . Good 

.job because I found the answer in the paragraph and t r i e d  my b es t .  

Let me t ry  the next question and see 'what the P o s s i b i l i t i e s '  a re .  

'Focus and concen tra te '  on what I am doing, 'choose an answer'  and 

t e l l  myself 'Good jo b '  s ince  I t r i e d  my bes t  and found the answer in 

the s to ry ."

(2) External Guidance

Who would l ike to do the next paragraph while I review the 

in s t ru c t io n s?  All of you can take a turn  while the other  ch i ldren  

wait and 1is ten .

(3) Overt S e l f - I n s t r u c t io n s

Now I would l ike each of you to  take a turn saying the 

s e l f - i n s t r u c t i o n s  out loud while you do a paragraph and answer the 

quest ions .

(4) Faded S e l f - I n s t r u c t io n

Now I would l ike each of you to  whisper the s e l f - i n s t r u c t i o n s  while 

you do your work.

(5) Covert S e l f - I n s t r u c t io n s
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Now, each of you will  do a un i t  by yourself  saying the 

s e l f - i n s t r u c t i o n s  to yourse l f .

Session V

(1) Cognitive Modeling

How many of you have the s e l f - i n s t r u c t i o n s  memorized? Good, but 

before I le t  you begin on your own, I want you to watch me one la s t  

time as I go through the s tep s  whispering the s e l f - i n s t r u c t i o n s  as  I 

solve the problems.

<2> Faded S e l f - I n s t r u c t io n s  and Cognitive Modeling

Each of you wi l l  now take a turn whispering the s e l f - i n s t r u c t i o n s

while you do a paragraph and answer the questions.

Session VI

Now th a t  a l l  the s e l f - i n s t r u c t i o n  s tep s  are memorized, we are going 

to use them to  do math problems.

(1> Cognitive Modeling (See Appendix C)

Okay, what do I have to  do? In Set A I have to f ind  a missing number. 

What are the p o s s i b i l i t i e s ?  In t h i s  problem, addit ion or sub trac t ion  

i s  not r ig h t  so I probably have to  mult iply or d iv ide .  Let me focus 

and concentrate  and t ry  to  f igure  what number m u l t ip l ied  by 2 equals 

18. Let me go through the two times ta b le  and choose an answer. Good 

job,  I t r i e d  by bes t .
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(2) External Guidance

Now we will  each take a turn doing a problem while I say the 

in s t ru c t io n s ;  however, we wil l  do one problem from each s e t .

(See Set B) Okay, what do you have to  do? T h a t ' s  r i g h t ,  mult ip ly .

What are the p o s s i b i l i t i e s ?  T h a t ' s  r i g h t ,  m u l t ip l i c a t io n .  Focus and 

concentrate and choose an answer. Good job.

(See Set C) Okay, what do you have to  do? T h a t ' s  r i g h t ,  d iv ide .  What 

are the p o s s i b i l i t i e s ?  Yes, divide and end up with a remainder.  Focus 

and concentrate and choose an answer. Good job,  you took your time 

and t r i e d  your bes t .

(See Set D) What do I have to do? T h a t ' s  r i g h t ,  look a t  the sign and 

do the operat ion.  What are  the p o s s i b i l i t i e s ?  Focus and concentra te ,  

choose an answer and say good job.

(See Set E) What do I have to do? Yes, I have to d iv ide .  What are the 

p o s s i b i l i t i e s ?  I have to  divide the d iv i so r  in to  the dividend.  Let me 

focus and concentra te .  How many times does 2 go in to  4? Now le t  me 

mult iply and su b t r a c t .  I have to br ing  down the next number and 

f igure  out how many times 2 does go in to  tha t  number. I again have to 

sub trac t  and mark down the remainder.  I choose my answer and t e l l  

myself I did a good job because I went through a l l  the s te p s  I 

learned.

Session VII

During t h i s  sess ion I want you to  t ry  and apply the SI s te p s  to  do 

f ive  problems in each s e t  of math problems. Remember to  use your SI 

s teps  in your approach to  each problem. We'll check your work when
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you f in i s h .

Session VIII

During t h i s  l a s t  sess ion  we are  going to  apply are SI s teps  to  other 

s i t u a t i o n s .  How would we apply Si to :

1) Science Lectures

2) English Classes

3) Sports

4) Test Taking

(The cognit ive modeling and faded rehearsal procedure would be 

reviewed for  the d i f f e r e n t  s i t u a t io n s )

General Problem Solving Training Scr ipt  

Session I

Development of rapport :  i n i t i a t e  a d iscuss ion about school in 

general ,  and improving school performance.

Introduce general problem-solvingrwhat i s  i t ,  when can you use i t ?  

These are the s tep s :  what i s  i t  you have to  do, what are  the 

p o s s i b i l i t i e s ,  focus and concentra te ,  choose an answer, good job.

I wil l  be meeting with d i f f e r e n t  groups of your classmates  and we 

wil l  each be learn ing  d i r r e r e n t s  ways of doing our work. This wil l  

help your teachers  and myself to  determine which method might be best  

and most useful in teaching you new th ings .  Everybody was given math
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and reading t e s t s  a t  the beginning of our meeting together  and we 

wil l  be taking those t e s t s  again a t  the end of our sess ions  to  see 

how much you have improved. I t  would be a good idea not to  t e l l  your 

c lassmates  what we are learn ing  in these sess ions  but t ry  to  keep i t  

our l i t t l e  s e c re t .

Session II

Today we are going to  consider  the general problem solv ing  s teps  to  

some of our schoolwork. I wil l  be l i s t i n g  the s tep s  on the board, and 

I want you to read them to  yourselves  as  I review them for  you. How 

might these s teps  help you? In your 'Using The Context '  book, how 

would you use these s teps?  Yes, you ask yourself  what i s  i t  you have 

to  do and in t h i s  case what i s  i t ?  Yes, you have to  read the s tory  

and f i l l  in the answers. What i s  the next s tep? Yes, you have to  look 

a t  the p o s s i b i l i t i e s  of which there  are  four.  Then you have to 

concentrate  and choose an answer. Okay, why don ' t  we t ry  the f i r s t  

u n i t  remembering the s te p s  to  general problem solving.

Session I I I

Okay, who remembers the s te p s  for  doing general problem solving? 

L e t ' s  review them toge the r .  Who would l ike  to do one of the problems 

for  the c la s s?  T h a t ' s  r i g h t ,  we have to  f igure  out what the problem 

i s  askingus to  do. Now tha t  we know what the problem i s  asking we 

have to  look a t  the poss ib le  choices .  Concentrate on your work and 

chose an answer. L e t ' s  do another  one out loud and then you can t ry  

some on your own. Today I want you to  remember those s teps  as  you do
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your assignment.  Do two u n i t s  and then we wil l  go over the work.

Session IV

This time we are going to  use the general problem so lv ing  s teps  to  do 

a somewhat d i f f e r e n t  kind of reading assignment.  Who can t e l l  me how 

to  apply the s teps  to  our 'G e t t in g  The Fac ts '  books? Okay, what i s  i t  

you have to do. Yes, you have to read a paragraph again, only t h i s  

time you have to  read a b i t  more of the passage and answer a couple 

of ques t ions .  Okay, what are the p o s s i b i l i t i e s ?  T h a t ' s  r i g h t ,  there  

are th ree choices and you have to focus and concentrate on what you 

read and answer the ques t ions  p e r ta in in g  to  the paragraph. Keeping 

the general s teps  involved, I ' d  l ike  you to  do the next two u n i t s  by 

yourself  and we wil l  go over them together .

Session V

(Same as I I I  only using 'G e t t in g  the F a c t s ' )

Session VI

In t h i s  sess ion we are going to  apply the general problem solv ing  

s tep s  to  solv ing  math problems. How would you go about approaching 

these problems using the s tep s  we have learned? Who wants to  t ry  Set 

A? What do you have to  do? T h a t ' s  r i g h t ,  f ind  out the number tha t  

makes the number statement  c o r re c t .  What are the p o s s i b i l i t i e s ?  Yes, 

e i t h e r  go through your 2 times tab le  un t i l  you a r r iv e  a t  what number
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t imes 2 equals  18 or simply divide 2 in to  18. Remember to  focus and 

concentra te  on what you are doing and choose an answer. L e t ' s  t ry  

another  one from Set B. What i s  i t  you have to  do? T h a t ' s  r i g h t ,  

f igu re  out what operat ion you have to  perform. What are  the 

p o s s i b i l i t i e s ?  T h a t ' s  r i g h t ,  each problem c a l l s  for  a d i f f e r e n t  times 

t a b l e .  You have to  focus and concentra te  on your work and choose an 

answer.

Someone e l s e  t ry  Set C. I have to  divide and I wi l l  have a remainder.  

Good. Let me focus and concentra te ,  and choose and answer. Now 

someone e l se  t ry  Set D. T h a t ' s  r i g h t ,  you have to f igure  out whether 

i t  i s  d iv is ion  or m u l t ip l ic a t io n .  Focus and concentra te  on your work 

and choose an answer. On the l a s t  s e t ,  Set E, the process  i s  the 

same, i s n ' t  i t ?  T h a t ' s  r i g h t ,  you have to  f igure  out what you have to 

do, focus and concentra te ,  and choose and answer.

Session VII

During t h i s  sess ion we are  going to  use the general problem-solving

s teps  to do f ive  problems from each s e t  of math problems. At the end

we wi l l  check our answers.

Session VIII

During t h i s  sess ion we are going to  t ry  and apply the GPS s tep s  to

some o ther  s i t u a t i o n s .  How might we use the s te p s  during:

1) Science Lectures

2) English Classes

3) Sports
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4) Test Taking

Attention Control Group 

Session 1

We are going to be meeting for e ight  sess ions .  During the sess ions  we 

are going to be doing work in the workbooks tha t  your teacher has 

assigned to you. We wil l  be going over the work a t  the end of each 

sess ion .  You may ask any questions  you may have about your work. We 

are going to s t a r t  today by working in your 'Using the Context ' .

Sessions 11- 111 'Using the Context'

Sessions IV-V 'G e t t in g  the Fac ts '

Sessions VI-VIII ' math worksheets '

Debrief ing Session ( to take place a f t e r  p o s t - t e s t  admin is t ra t ion)  

-Discussion with s tuden ts  regarding t h e i r  ideas on the usefulness  

of treatment
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- Inquiry  as  to  whether the ch i ld ren  knew what the o ther  t reatments  

were and i f  they had used or t r i e d  the other  t reatment method.

- Inquiry  as  to  how many had honestly  appl ied  the method they had 

learned during t r a in i n g  on the p o s t - t e s t  they had taken.

-Inform the ch i ld ren  th a t  they were f ree  to  d iscuss  the d i f f e r e n t  

methods with t h e i r  classmates .
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Table 1

Means and Standard Deviations for  P r e t e s t s ,  Aptitudes 

and Group Differences

Group I 
N=20

(SI) Group II 
N=20

(GPS) Group I I I  
N=20

(ATTC)

Variable M S.D. M S.D. M S.D. F value

PREGRDTL 37.35 8.95 36.75 8.57 31.40 4.11 3.79*

PRESTT 79.50 8.87 79.00 9.12 78.50 10.89 .43

TOLD-I 88.60 6.85 89.75 9.65 89.95 4.65 .18

MFFTMLT 13.64 8.34 8.54 4.21 9.40 5.83 2.85

# = p < ,.05, ## = P < .01

Note. Pregrdtl  = P re te s t  of the PIAT, P r e s t t  = p r e te s t  

of the Specif ic  Training Test ,  ToId-I = Test of Language 

Development, Mfftmlt = Matching Famil iar  Figures Test 

SI = s e l f - i n s t r u c t i o n ,  GPS = general problem-solving, 

ATTC = a t t e n t io n  control
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Table 2

Analysis of Covariance Table of Stepwise Regressions for  Hypotheses 1

Hypothesis 1

Variables Total 
Sum of Sa.

Sum of Sq 
chanae

. df R square 
chanoe

F
chanae

s ign .  F 
chanae

P re te s t 4297.37 4297.37 1 .855 342.58 .0001**

Group 4520.96 223.59 2 .044 12.42 .0001**

Grp X Pre 4575.98 55.02 2 .010 3.30 .0441*

Residual 448.94 54

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

Note. DV = PIAT
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Table 3

Tests  of S ign i f ican t  Differences of Pairwise Comparisons 

of Adjusted Group Means on PIAT and STT for  a l 1 Hypotheses

Hypotheses Groups

Dep.
Var.

G1-G2 
SI-GPS

G1-G3 
SI-ATTC

G2-G3 
GPS-ATTC

HI Group Difference PIAT 4.72 2.85 -1 .85
F Value 24.73## 8.14## 3.57

H2 Group Difference STT 1.19 4.38 3.19
F Value .59 8.26## 3.88

H3 Group Difference PIAT 4.75 2.88 -1 .87
F Value 24.47## 7.77## 3.44

H4 Group Difference STT 1.49 4.74 3.25
F Value 1.04 10.51## 3.98

H5 Group Difference PIAT 3.80 2.24 -1.56
F Value 13.15## 4.83# 2.50

H6 Group Difference STT 1.48 4.54 3.06
F Value 0.70 7.70## 3.68

H7 Group Difference PIAT 3.80 2.24 -1 .56
F Value 12.51## 4.38# 2.43

H8 Group Difference STT 2.21 5.19 2.98
F Value 1.76 11.31## 3.99

HI,H2: # p < F ( .0 5 ,1 ,5 6 )  = 4.02,  ## p < F ( .01 ,1 ,56 )  = 7.11 

H3 thru H6: # p < F<.05,1 ,55)  = 4.02, ## p < F<.01,1 ,55) = 7.12 

H7,H8: # p < F ( .0 5 ,1 ,5 4 )  = 4.02,  ## p < F ( .01 ,1 ,54 )  = 7.13 

G1 = S e l f - in s t r u c t io n  (S I ) ,  G2 = General Problem-solving (GPS), 

G3 = Attention Control (ATTC)
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Table 4

Adjusted Means for  Tests  of Pairwise Comparisons

Groups

Hypotheses Pep. Var. 1 (SI)_______ 2 (GPS) 3 (ATTC)

HI PIAT 41.99 37.27 39.14

H2 STT 86.69 85.50 82.31

H3 PIAT 42.01 37.36 39.13

H4 STT 86.91 85.42 82.17

H5 PIAT 41.48 37.68 39.24

H6 STT 86.84 85.36 82.30

H7 PIAT 41.48 37.68 39.24

H8 STT 87.30 85.09 82.11

Note. Group 1 = S e l f - I n s t r u c t io n  (S I ) ,  Group 2 = General 

Problem-Solving (GPS), Group 3 = Attention Control (ATTC)
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Table 5

Analysis  of Covariance Table of Stepwise Regressions for  Hypothesis 2

Hypothesis 2

Var iables Total 
Sum of Sq.

Sum of Sq. 
chanae

df R square 
chanae

F
chanae

s ign .  F 
chanae

P re te s t 2152.07 2152.07 1 .581 80.72 .0001**

Group 2356.31 204.24 2 .055 4.26 .0189*

Grp X Pre 2358.55 2.24 2 .001 .04 .9560

Residual 1339.78 54

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

Note. DV = STT
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Table 6

Analysis of Covariance Table of Stepwise Regressions for  Hypotheses 3

Hypothsis 3

Variable Total 
Sum of Sa.

Sum of Sq. 
chanae

df R square 
chanae

F
chanae

sign.  F 
chanae

P re te s t 4297.37 4297.37 1 .855 342.58 .0001*#

Apti tude 4297.66 .29 1 .000 .02 .8800

Groups 4521.98 224.32 2 .044 12.26 .0001##

Grp X Apt 4552.60 30.62 2 .006 1.71 .1892

Residual 472.32 53

# p < .05, ## p < .01

N ote. DV = PIAT; A p t i tu d e  = TOLD-I



113

Table 7

Analysis of Covariance Table of Stepwise Regressions for  Hypothesis 4

Hypothesis 4

Variable Total
Sum of Sq.

Sum of Sq. 
chanae

df R square
chanae

F
chanae

s ign .  F 
chanae

P re te s t 2152.07 2152.07 1 .581 80.72 .0001##

Apti tude 2299.83 147.76 1 .039 6.02 .0172#

Group 2533.40 233.57 2 .063 5.51 .0066##

Grp X Apt 2536.78 3.38 2 .001 .07 .9259

Residual 1161.55 53

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

N ote. DV = STT; A p t i tu d e  = TOLD-I
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Table 8

Analysis of Covariance Table of Stepwise Regressions for  Hypothesis 5

Hypothesis 5

Var iables Total 
Sum of Sa.

Sum of Sq. 
chanae

df R square 
chanae

F
chanae

s ign .  F 
chanae

P re te s t 4297.37 4297.37 1 .855 342.58 .0001**

Aptitude 4441.45 144.08 1 .028 14.07 .0004**

Group 4553.00 111.55 2 .022 6.50 .0029**

Grp X Apt 4578.86 32.86 2 .005 1.53 .2246

Residual 446.06 53

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

Note. DV = PIAT; Aptitude = MFFTMLT
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Table 9

Analysis  of Covariance Table of Stepwise Regressions for Hypothesis 6

Hypothesis 6

Variables Total 
Sum of Sq.

Sum of Sq. 
chanae

df R square 
chanae

F
chanae

s ign .  F 
chanae

P re te s t 2152.07 2152.07 1 .581 80.72 .0001**

Aptitude 2152.85 .78 1 .000 .03 .8661

Group 2359.39 206.54 2 .055 4.24 .0193*

Grp X Apt 2391.60 32.21 2 .008 .65 .5246

Residual 1306.73 53

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

Note. DV = STT; Aptitude = MFFTMLT
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Table 10

Analyses of Covariance Table of Stepwise Regressions for  Hypotheses 7

Hypothesis 7

Variable
Total 

Sum of So.
Sum of Sq. 

Chanae
df R square 

chanae
F

chanae
s ign .  F 
chanae

P re te s t 4297.37 4297.37 1 .855 342.58 .0001#*

Aptitudes 4446.41 149.04 2 .030 7.21 .0016##

Groups 4553.06 106.65 2 .021 6.10 .0041#*

Grp X Apt 4610.31 57.25 4 .011 1.73 .1589

Residual 414.62 50

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

N ote. DV = PIAT; A p t i tu d e s  = TOLD-I, MFFTMLT
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Table 11

Analysis of Covariance Table of Stepwise Regressions for  Hypothesis 8

Hypothesis 8

Variable Total 
Sum of Sa.

Sum of Sq. 
chanae

df R square 
chanae

F
chanae

sign .  F 
chanae

P re te s t 2152.07 2152.07 1 .581 80.72 .0001*#

Aptitudes 2300.00 148.15 2 .040 2.96 .0596

Groups 2551.28 251.06 2 .067 5.90 .0048##

Grp X Apt 2596.24 44.96 4 .012 .50 .7296

Residual 1102.08 50

# p < .05, ## p < .01

Note. Dv = STT; Aptitudes = TOLD-I, MFFTMLT
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F ig u re  1

Hypothesis Is Group Differences  on Post-Grade Total of PIAT

30

27

24

21

POST 18 

PIAT 15 

12 

9 

6 

3 

0

-3 I

G3

PRE-PIAT

Group Is Post-PIAT = 4.50 + 1.19 Pre-PIAT 

Group 2: Post-PIAT = - .21 + .92 Pre-PIAT

Group 3s Post-PIAT = 1 . 6 8 + 1 . 1 0  Pre-PIAT
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Figure 2

Hypothesis 2: Group Differences  on Post Specif ic  Training Test
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PRE-STT

For Group 1: Post-STT = 37.18 + .63 Pre-STT 

For Group 2: Post-STT = 36.00 + .63 Pre-STT

For Group 3: Post-STT = 3 2 . 8 1  + .63  Pre-STT
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F ig u re  3

Hypothesis 3: Regression Equations and Lines for  the Language 

Aptitude (TOLD-I) by Treatments on Post-Grade Total of PIAT

60 l_
I

54 l_
I

48 l_
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Post-PIAT I

30 l_
Pre-PIAT I

24 l_
I

18 I
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I

I 3TD 20 30 40 50 60 70 80 90 100
-6  l_

TOLD-I

For Group 1: Post-PIAT = 3.13 + 1.06 Pre-PIAT +.02 TOLD-I

For Group 2: Post-PIAT = -1.61 + 1.06 Pre-PIAT +.02 TOLD-I

For Group 3: Post-PIAT = 1.25 + 1.06 Pre-PIAT +.02 TOLD-I
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Hypothesis 4: Regression Equations and Lines for  the Language 

Aptitude (TOLD-I) by Treatments the Post-Test  of the STT

100 I 
I

90 I 
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TOLD-I

For Group Is Post-STT = 20.44 + .58 Pre-STT + .24 TOLD-I

For Group 2: Post-STT = 18.95 + .58 Pre-STT + .24 TOLD-I

For Group 3 : Post-STT = 15 .69  + .58  Pre-STT + .24  TOLD-I
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Hypothesis 5: Regression Equations and Lines for  Impulsivity  

(Mfftmlt) by Treatments on the Post-Grade Total of the PIAT

601

POST-PIAT

PRE-PIAT

2 15 18 21 24 27 30

MFFTMLT

For Group Is Post-PIAT = 2.65 + 1.07 Pre-PIAT + .13 mfftmlt

For Group 2: Post-PIAT = -1.11 + 1.07 Pre-PIAT + .13 mfftmlt

For Group 3: Post-PIAT = .41 + 1 .07  Pre-PIAT + .13  mf f t ml t
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Hypothesis 6: Regression Equations and Lines for  Impulsivity'

(Mfftmlt) by Treatments on the Post-Tes t of the STT

1 0 0 1_
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80 l_
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PRE-STT 50 I_
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401_ 61
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MFFTMLT

For Group Is Post-STT = 37.62 + .63 Pre-STT -  .04 mfftmlt

For Group 2: Post-STT = 36.14 + .63 Pre-STT -  .04 mfftmlt

For Group 3: Post-STT = 33 .07  + .63  Pre-STT -  .04  mf f t ml t
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F ig u re  7

Hypothesis 7: Regression Equations and Planes for  the Aptitudes  

(TOLD-I, MFFTMLT) by Treatments on the Post-Grade Total of the PIAT

A  A

P 551 
0 I
S 501 
T I

451

35

251

110
MFFTMLT

TOLD-I

Group Is Post-PIAT = 2.95 + 1.07 Pre-PIAT +.13 mfftmlt - .00  TOLD-I

Group 2: Post-PIAT = - .80  + 1.07 Pre-PIAT +.13 mfftmlt - .00  TOLD-I

Group 3: Post-PIAT = .73 + 1.07 Pre-PIAT +.13 mfftmlt - .00  TOLD-I
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F ig u re  8

Hypothesis 8: Regression Equations and Planes for  the Aptitudes  

(TOLD-I, Mfftmlt) by Treatments on the Post-Test  of the STT
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Group 1: Post-STT = 20.54 +.58 Pre-STT - .10  mfftmlt +.25 TOLD-I

Group 2: Post-STT = 18.32 +.58 Pre-STT - .10  mfftmlt +.25 TOLD-I

Group 3: Post-STT » 15.35 +.58 Pre-STT - .10  mfftmlt +.25 TOLD-I
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