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CHAPTER 1 

INTRODUCTION

The a b i l i t y  to  t h in k  c r i t i c a l l y  i s  an  im p o r ta n t  i s s u e  in  A m erican  

e d u c a t io n .  R ecen t t r e n d s  s u g g e s t  t h a t  s tu d e n t s  p e rfo rm  much b e t t e r  on 

ta s k s  r e q u i r i n g  s im p le  r e c a l l  o f  in f o r m a t io n  th a n  on th o s e  r e q u i r in g  

i n t e r p r e t a t i v e  o r  i n f e r e n t i a l  s k i l l s  (NAEP, 1 9 8 1 ). The em phasis  on 

b a s ic  s k i l l s  i n s t r u c t i o n  i n  th e  p a s t  d e c ad e  h a s  fo c u s e d  on low er l e v e l s  

o f  c o g n i t iv e  th in k in g  r a t h e r  th a n  h ig h e r  l e v e l  t h in k in g  s k i l l s  a s  o u t 

l in e d  by  Bloom (1956 , 1 9 7 1 ) . The i n c r e a s i n g  c o m p le x ity  o f  s o c ie ty  and  

th e  c o n t in u in g  e x p lo s io n  o f  in fo r m a t io n  s u g g e s t ,  h o w ev er, t h a t  th e  

a b i l i t y  to  th in k  c r i t i c a l l y  i s  e s s e n t i a l  to  and m e r i t s  a t t e n t i o n  i n  th e  

e d u c a t io n a l  p r o c e s s .

In  1969 A y e lsw o rth  and  Regan u rg e d  th e  te a c h in g  o f  c r i t i c a l  th in k in g  

i n  th e  c la s s ro o m , i n s t r u c t i o n  w hich  h ad  been  l a r g e l y  m is s in g  f o r  f i f t y  

y e a r s .  A p p a re n tly  i t  i s  n e c e s s a ry  f o r  t h i s  p l e a  to  b e  made a g a in .  I t  

i s  p r o b a b le  t h a t  th e  a b i l i t y  to  th in k  c r i t i c a l l y  does n o t  o c c u r sp o n 

ta n e o u s ly  b u t  m ust be l e a r n e d  and p r a c t i c e d .

P u rp o se

The p u rp o se  o f  t h i s  s tu d y  was to  d e te rm in e  th e  e f f e c t  o f  t e a c h e r -  

paced  v e r s u s  s e l f - p a c e d  i n s t r u c t i o n  o f  c r i t i c a l  t h in k in g  s k i l l s  on th e  

a c h ie v e m e n t o f  h ig h e r  l e v e l  th in k in g  p r o c e s s  and a t t i t u d e s  in  e le m e n ta ry  

s tu d e n t s  w i th  a  h ig h ,  m o d e ra te , o r  low  p r e f e r e n c e  f o r  t e a c h e r - s t r u c t u r e d  

l e a r n in g .  The q u e s t io n s  t o  be a n sw ered  i n  th e  s tu d y  w e re :  (a )  Can

c r i t i c a l  t h in k in g  s k i l l s  b e  ta u g h t?  (b ) Does th e  m eth o d o lo g y  o f  t e a c h 

in g  th e  s k i l l s  a f f e c t  ach ie v e m e n t o f  h ig h e r  c o g n i t iv e  p r o c e s s e s ?  (c )

11
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Does a  m atch  betw een th e  p r e f e r r e d  le a r n in g  s t y l e  o f  th e  s tu d e n t  and th e  

te a c h in g  m ethodo logy  m ake a  d i f f e r e n c e  in  a c h ie v e m e n t o f  th in k in g  s k i l l s ?  

and (d) I s  th e  a t t i t u d e  o f  s tu d e n ts  tow ard  th e  i n s t r u c t i o n  o f  c r i t i c a l  

th in k in g  s k i l l s  in f lu e n c e d  by th e  te a c h in g  m ethodo logy  o r  p r e f e r r e d  

le a r n in g  s t y l e ?

H ypo theses

The g e n e r a l  h y p o th e s is  o f  th e  s tu d y  was t h a t  th e  te a c h in g  o f  sp e 

c i f i c  t h in k in g  s k i l l s  t o  e le m e n ta ry  s tu d e n ts  w ou ld  r e s u l t  i n  g r e a t e r  

ach ie v e m e n t o f  h ig h e r  l e v e l  th in k in g ,  and f u r t h e r ,  by m atc h in g  s tu d e n t  

l e a r n in g  s t y l e  p r e f e r e n c e  w ith  a  c o n g ru e n t t e a c h in g  s t y l e ,  g r e a t e r  

ach ie v e m e n t a n d /o r  im proved  a t t i t u d e s  would b e  d e m o n s tra te d . S ix  sp e 

c i f i c  s t a t i s t i c a l  h y p o th e s e s  were o u t l i n e d  a s  f o l lo w s :

H y p o th e s is  Hq1 s t a t e s  th e re  i s  no  s i g n i f i c a n t  d i f f e r e n c e  i n  th e  

ach iev em en t o f  h ig h e r  l e v e l  th in k in g  s k i l l s  o f  f i f t h  g rade  s tu d e n t s  

among te a c h e r - p a c e d  i n s t r u c t i o n a l  g ro u p s ,  s e l f - p a c e d  i n s t r u c t i o n a l  

g ro u p s , a n d  c o n t r o l  g ro u p s .

H y p o th e s is  H02 s t a t e s  th e r e  i s  no  s i g n i f i c a n t  d i f f e r e n c e  in  th e  

a c h iev em en t o f  h ig h e r  l e v e l  th in k in g  s k i l l s  b e tw e en  g roups o f  s tu d e n ts  

d i f f e r i n g  on l e v e l s  o f  p r e f e r e n c e  f o r  t e a c h e r - s t r u c tu r e d  l e a r n in g .

H y p o th e s is  Hq  ̂ s t a t e s  th e r e  i s  no  s i g n i f i c a n t  i n t e r a c t i o n  betw een 

t re a tm e n t  an d  p re f e re n c e  on s tu d e n t  ach ie v e m e n t o f  h ig h e r  l e v e l  th in k in g .

H y p o th e s is  Ho1* s t a t e s  th e r e  i s  n o  s i g n i f i c a n t  d i f f e r e n c e  i n  th e  

a t t i t u d e s  o f  s tu d e n ts  to w a rd  th e  i n s t r u c t i o n  o f  c r i t i c a l  th in k in g  s k i l l s  

betw een t h e  te a c h e r - p a c e d  and s e l f - p a c e d  g ro u p s .

H y p o th e s is  Hq5 s t a t e s  th e re  i s  no  s i g n i f i c a n t  d i f f e r e n c e  i n  th e  

a t t i t u d e  o f  g roups o f  s tu d e n t s  d i f f e r i n g  on l e v e l s  o f  p r e f e r e n c e  f o r
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t e a c h e r - s t r u c t u r e d  l e a r n in g  to w a rd  an i n s t r u c t i o n a l  p rog ram  i n  c r i t i c a l  

th in k in g  s k i l l s .

H y p o th e s is  Ho6 s t a t e s  t h e r e  i s  no s i g n i f i c a n t  i n t e r a c t i o n  be tw een  

t r e a tm e n t  and p r e f e r e n c e  in  s t u d e n t s '  a t t i t u d e s  to w a rd  th e  i n s t r u c t i o n  

o f  c r i t i c a l  t h in k i n g  s k i l l s .

D e f i n i t i o n s  and  T h e o r e t i c a l  R a t io n a le

What i s  c r i t i c a l  th in k in g  a b i l i t y ?  M ost d e f i n i t i o n s  o f  c r i t i c a l  

th in k in g  o u t l i n e  t h e  p ro c e s s  a s  a  c o m p o s ite  o f  s k i l l s  w h ich  p e rm i t  th e  

i n d i v i d u a l  to  i d e n t i f y  p ro b le m s; s e l e c t  p r o c e s s e s  t o  a n a ly z e  a  p ro b lem ; 

o r g a n iz e  and c l a s s i f y  in fo r m a t io n  i n t o  a  r e t r i e v a b l e  sy s te m  o f  u s e f u l  

r e l a t i o n s h i p s ;  and  u s e  b o th  i n d u c t iv e  and d e d u c t iv e  r e a s o n in g  s k i l l s  to  

w ork to w a rd  p ro b le m  s o l u t i o n s .  A n a lo g o u s ly , i n t e l l i g e n c e  a s  d e f in e d  by 

S te rn b e r g  (1981) i s  a  s e t  o f  d e v e lo p e d  th in k in g  and  l e a r n in g  s k i l l s  u se d  

in  a cad em ic  and e v e ry d a y  p ro b lem  s o lv in g :  p ro b le m  i d e n t i f i c a t i o n ,  p r o 

c e s s  s e l e c t i o n ,  r e p r e s e n t a t i o n  s e l e c t i o n ,  p r o c e s s in g  a l l o c a t i o n ,  s o l u t i o n  

m o n i to r in g ,  s e n s i t i v i t y  to  f e e d b a c k , t r a n s l a t i o n  o f  fe e d b a c k  i n t o  an 

a c t i o n  p l a n ,  and im p le m e n ta t io n  o f  th e  a c t i o n  p l a n .  What i s  r e g a rd e d  o r  

m easu red  a s  i n t e l l i g e n c e  in v o lv e s  th e  a b i l i t y  t o  t h in k  c r i t i c a l l y .

Can c r i t i c a l  th in k in g  be t a u g h t?  T h e re  i s  some e v id e n c e  to  s u g g e s t  

t h a t  i n s t r u c t i o n a l  p ro g ram s fo c u s e d  on r e a s o n in g  s k i l l s  im prove  s tu d e n t  

p e rfo rm a n c e  i n  c r i t i c a l  t h in k in g  (Hyram, 1957; P e e l ,  1973; W ard, N ote  1 ) .  

The s e l e c t i o n  o f  s k i l l s  to  be t a u g h t ,  th e  sam p le  to  b e  u s e d ,  and  th e  i n 

s t r u c t i o n a l  p la n  t o  be  d e v e lo p e d  w ere  b a sed  on s e v e r a l  t h e o r e t i c a l  m odels  

o f  c o g n i t i v e  f u n c t i o n  r e l a t e d  t o  t h e  s tu d y  (B loom , 1971; G u i l f o r d ,  1966 , 

1968; P i a g e t ,  19 5 4 , 1 9 7 0 ). L e v e ls  o f  h ig h e r  c o g n i t i v e  p r o c e s s e s  have
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been  d e f in e d  by Bloom (1971) a s  p r o c e s s e s  w h ich  r e q u i r e  th e  u se  o f  c r i t i 

c a l  t h in k in g  s k i l l s .  G u i l f o r d 's  " S t r u c tu r e  o f  t h e  I n t e l l e c t "  m odel (1966) 

s u g g e s ts  t h a t  i n t e l l i g e n c e  i s  n o t  a  g e n e r a l  a b i l i t y  b u t  i s  a  c o m p o s ite  o f  

m u l t ip le  f a c t o r s  t h a t  can  b e  t a u g h t  a s  s k i l l s  i n  th e  l e a r n in g  p r o c e s s .

In  P i a g e t ' s  fram ew ork  o f  c o g n i t iv e  th o u g h t d e v e lo p m e n t, i n d iv i d u a l s  a r e  

a b le  to  t h i n k  l o g i c a l l y  and  m ore a b s t r a c t l y  a t  a p p ro x im a te ly  e le v e n  to  

tw e lv e  y e a r s  o f  a g e . I t  w ould seem  a p p r o p r i a t e ,  t h e r e f o r e ,  t h a t  th e  

e d u c a t io n a l  p ro g ram  p ro v id e  some o p p o r tu n i ty  t o  e n h a n ce  t h i s  p r o c e s s  a t  

th e  a p p r o p r i a t e  a g e . From th e  t h r e e  t h e o r e t i c a l  m o d e ls  and r e l a t e d  r e 

s e a r c h ,  t h e  s k i l l s  o f  i n d u c t iv e  and  d e d u c tiv e  r e a s o n in g  and th e  c l a s s i f i 

c a t io n  o f  v e r b a l  and f i g u r a l  sym bols w ere  s e l e c t e d  a s  key p r o c e s s  i n  

c r i t i c a l  t h i n k i n g  s t r a t e g i e s  to  b e  d e v e lo p e d  i n  e le v e n  y e a r  o ld  s tu d e n t s .  

O verview

What a r e  some e f f e c t i v e  m e th o d o lo g ie s  f o r  t e a c h in g  c r i t i c a l  t h in k in g  

s k i l l s ?  A lth o u g h  l i t e r a t u r e  on th e  im p o r ta n c e  o f  t e a c h in g  c r i t i c a l  

th in k in g  a b o u n d s , and  m a t e r i a l s  and p rogram s f o r  u s e  i n  te a c h in g  th e  

s k i l l s  e x i s t ,  t h e r e  i s  l i t t l e  r e s e a r c h  d o c u m e n ta tio n  f o r  com paring  m eans 

f o r  a c c o m p lis h in g  th e  t a s k .  D i r e c t  i n s t r u c t i o n ,  h o w ev er, h a s  g e n e r a l l y  

been shown t o  b e  m ore e f f e c t i v e  i n  te a c h in g  com plex  t a s k s  (S o a r , 1968 , 

1972) an d  w as u se d  i n  t h i s  s tu d y .

S e l f - d i r e c t e d  l e a r n in g  i s  a  f r e q u e n t l y  c i t e d  g o a l  o f  e d u c a t io n .

Some r e s e a r c h  s u g g e s te d  t h a t  t im e - o n - ta s k ,  s e l f - r e s p o n s i b i l i t y ,  and  

p o s i t i v e  a t t i t u d e s  w ere in c r e a s e d  when s tu d e n t s  w ere  p ro v id e d  o p p o r

t u n i t i e s  f o r  r e g u l a t i n g  t h e i r  own i n s t r u c t i o n  ( A r l i n ,  1975; H a n n a f in ,

1981; M o r r i s ,  S u b e r , and B i jo u ,  1 9 7 8 ) . A c h ie v em e n t, how ever, h a s  n o t  

been fo u n d  to  im prove w ith  s e l f - r e g u l a t e d  i n s t r u c t i o n  in  th e  l im i t e d .
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number o f  s tu d ie s  a d d re s s in g  t h i s  p a ra m e te r  (H an n afin , 1981; Johnson and 

C r o f t ,  1975; K e l l e r ,  Goldman, and S u t t e r e r ,  1978; M o rr is ,  Suber, and 

B ijo u , 1978), a lth o u g h  e v id e n c e  from  th e  l i t e r a t u r e  on m astery  le a r n in g  

su g g e s te d  t h a t  p a c in g  may be a  c r i t i c a l  elem ent in  th e  a c q u is i t io n  o f  

s k i l l s  (Bloom, 1 971 ). In  t o t a l  c l a s s  i n s t r u c t io n ,  th e  tea c h e r  p ro v id e s  

a  pace  which a l l  s tu d e n ts  fo llo w  in  d ev e lo p in g  s p e c i f i c  s k i l l s  o r  

a c q u ir in g  in fo rm a tio n . S e l f -p a c in g  p ro v id e s  th e  o p p o r tu n ity  f o r  each  

s tu d e n t  to  spend th e  s p e c i f i c  amount o f  tim e n e c e s s a ry  to  a cq u ire  a  

s t a t e d  s k i l l .

In  t h i s  s tu d y , c r i t i c a l  th in k in g  s k i l l s  were ta u g h t  through e i t h e r  

te a c h e r-p a c e d  o r  s e l f - p a c e d  m odes. A lthough th e  c o n te n t  o f i n s t r u c t io n  

in  s p e c i f i c  c r i t i c a l  th in k in g  s k i l l s  was th e  same i n  th e  trea tm en t 

g ro u p s , th e  m ethodology e n a b le d  s tu d e n t s  in  the  s e l f -p a c e d  group to  

cover v a ry in g  am ounts o f  p r a c t i c e  m a te r i a l ,  w h ile  th o s e  in  the t e a c h e r -  

paced  groups w ere to  c o v e r th e  same amount o f m a te r i a l .

Are d i f f e r e n t  te a c h in g  m eth o d o lo g ie s  more a p p ro p r ia te  to  some s t u 

d e n ts  th an  o th e r s ?  A ran g e  o f  a p p ro a c h e s  a re  g e n e r a l ly  used in  th e  

te a c h in g  p ro c e s s . R ecen t r e s e a rc h  s u g g e s ts  th a t  th e r e  i s  a  wide v a r i a 

t io n  in  th e  p r e f e r r e d  le a r n in g  s t y l e  o f  s tu d e n ts  (K e e fe , 1979). W hether 

such  a  p re fe re n c e  a f f e c t s  ach iev em en t was a  r e s e a rc h  q u e s tio n  a d d re s se d  

in  t h i s  s tu d y . L e a rn in g  s t y l e ,  a s  d e f in e d  by Dunn, Dunn, and P r ic e  

(1 9 7 9 ), i s  th e  way i n  which in d iv id u a l s  respond to  e m o tio n a l, s o c io 

l o g i c a l ,  e n v iro n m e n ta l, and p h y s ic a l  s t im u l i  which a f f e c t  a  p e r s o n 's  

a b i l i t y  to  ab so rb  and r e t a i n  in fo rm a tio n  and s k i l l s .  In  th i s  s tu d y  a  

h ig h , m odera te , o r  low  le a r n in g  s t y l e  p re fe re n c e  f o r  te a c h e r  s t r u c tu r e d
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l e a r n in g  was u sed  a s  one p a ra m e te r  in  o r d e r  to  d e te rm in e  w h e th e r t h i s  

p r e f e re n c e  a f f e c t e d  a c h ie v e m e n t o r  a t t i t u d e s  u n d er d i f f e r e n t  i n s t r u c 

t i o n a l  m odes.

A re v ie w  o f  th e  l i t e r a t u r e  in c lu d in g  t h e  t h e o r e t i c a l  c o n s t r u c t s ,  

and th e  r e s e a r c h  r e l a t e d  to  t h in k i n g  s k i l l s  d ev e lo p m en t, te a c h in g  

s t r a t e g i e s ,  and l e a r n in g  s t y l e  a r e  in c lu d e d  i n  C hap ter 2 o f  t h i s  s tu d y .  

The m eth o d o lo g y , in c lu d in g  th e  sa m p le , r e s e a r c h  d e s ig n , p r o c e d u r e s ,  i n 

s t r u m e n ta t io n ,  s p e c i f i c  h y p o th e s e s  and s t a t i s t i c a l  a n a l y s i s  a re  l o c a t e d  

i n  C h a p te r  3 o f  th e  i n v e s t i g a t i o n .  In  C h a p te r  4 an a n a l y s i s  o f th e  r e 

s u l t s  f o r  e a c h  h y p o th e s is  i s  o u t l i n e d .  The summary, c o n c lu s io n s ,  a n d  

recom m endations f o r  f u r t h e r  r e s e a r c h  a r e  c o n ta in e d  in  t h e  f i n a l  c h a p te r .  

L im i ta t io n s  o f  th e  S tudy

I d e a l l y  th e  deve lopm en t o f  c r i t i c a l  t h in k in g  s k i l l s  sh o u ld  o c c u r  

th ro u g h o u t th e  e d u c a t io n a l  p r o c e s s .  E d u c a t io n a l  p rogram s i n  k in d e r 

g a r t e n ,  f o r  exam p le , te n d  to  f o c u s  on c l a s s i f i c a t i o n  s k i l l s  which fo rm u 

l a t e  a  b a s i c  s t r u c t u r e  f o r  m ore com plex f u n c t io n in g .  A t t h e  tw e l f th  

g rad e  l e v e l  more t h e o r e t i c a l  an d  s c i e n t i f i c  i s s u e s  can b e  a d d re s s e d .

Only one a g e  g roup was s e l e c t e d  f o r  th e  p u rp o s e  o f  t h i s  s tu d y ,  f i f t h  

g ra d e  s t u d e n t s ,  ag e  1 1 , w here t h e  m a tu r a t io n a l  l e v e l  a s  d e f in e d  by 

P ia g e t  (1954) makes th e  te a c h in g  o f  l o g i c a l  th in k in g  f e a s i b l e .  The 

s ta g e s  o f  c o g n i t iv e  g row th  p r i o r  to  t h i s  l e v e l  were n o t  e x p lo re d , th u s  

l i m i t i n g  th e  s tu d y  to  a  s p e c i f i c  d e v e lo p m e n ta l  s ta g e ,  t h a t  o f  th e  s t u 

d e n t i n  f i f t h  g ra d e .

T h is  s tu d y  fo c u s e d  on and  w as l im i t e d  to  th e  s p e c i f i c  c r i t i c a l  

th in k in g  s k i l l s  o f  in d u c t iv e  an d  d e d u c tiv e  r e a s o n in g , an d  o f  th e
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c l a s s i f i c a t i o n  and a n a ly s i s  o f  v e r b a l  and f i g u r a l  sym bo ls . O th e r  e l e 

m ents t h a t  may be r e l a t e d  such  a s  i n t u i t i v e  th in k in g  and c r e a t i v e  p r o 

c e s s e s  w ere  beyond th e  scope o f  t h i s  i n v e s t i g a t i o n .  I t  may be  i d e a l  

f o r  c r i t i c a l  t h in k in g  s k i l l s  t o  p e rv a d e  th e  c u r r ic u lu m  in  many c o n te n t  

a r e a s .  F o r  th e  p u rp o se s  o f  t h i s  s tu d y ,  h o w ev er, th e  s k i l l s  w ere t a u g h t  

in  i s o l a t i o n .



CHAPTER 2 

REVIEW OF THE LITERATURE 

Summary o f  R a t io n a l e  and R e la t io n s h ip  t o  Problem

A b e l i e f  t h a t  th e  e d u c a t io n a l  p r o c e s s  en h a n ce s  th e  developm ent o f  

th in k in g  s k i l l  i s  d e m o n s tra te d  by i t s  i n c lu s io n  i n  th e  l i s t e d  g o a ls  o f  

e d u c a tio n . S te r n b e r g  (1981) s u g g e s ts  t h a t  i n t e l l i g e n c e  i t s e l f  c o n s i s t s  

o f  a  s e t  o f  d e v e lo p e d  th in k in g  and l e a r n i n g  s k i l l s .  He f u r t h e r  i n d i 

c a te s  t h a t  th e  f u n c t i o n  o f  e d u c a tio n  i s  to  h e lp  s tu d e n t s  become aw are 

o f  th e  s k i l l s  a n d  o f  ways to  use  them . C o sta  (1981 ; N ote 2) p ro p o se s  

t h a t  te a c h in g  f o r  i n t e l l i g e n c e  i s  a  p r im a ry  g o a l  o f  e d u c a t io n ,  and a s  

s u c h  r e q u i r e s  t im e  a l l o c a t i o n ,  d i s c u s s io n ,  and p r a c t i c e  i n  th e  i n s t r u c 

t i o n a l  p r o c e s s .  F e u e r s t e in  (1980) p ro p o s e s  a  c o n c e p t o f  c o g n i t iv e  m odi- 

f i a b i l i t y  w h ic h  ca n  a f f e c t  th e  l e v e l  o f  i n t e l l e c t u a l  f u n c t io n in g  in  th e  

i n d iv id u a l ,  e s p e c i a l l y  f o r  th o se  who may have d e f i c i t s  in  s p e c i f i c  fu n c 

t i o n s .  The w o rk s  o f  Dewey (1 9 3 3 ), T aba (1 9 6 2 ), and  B ru n e r (1975) s u g g e s t  

t h a t  te a c h in g  i n t e l l i g e n t  b e h a v io r  i s  e s s e n t i a l  to  th e  developm ent o f  

o p tim a lly  f u n c t i o n in g  human b e in g s . I t  was th e  i n t e n t  o f  t h i s  s tu d y  to  

i n v e s t ig a t e  w h e th e r  th in k in g  s k i l l s  c a n  be d e v e lo p e d  by p ro v id in g  i n 

s t r u c t i o n a l  e x p e r ie n c e s  d e s ig n e d  to  p ro m o te  h ig h e r  l e v e l  c o g n i t iv e  

p ro c e s s e s .

T h e o r e t ic a l  C o n c e p ts

Three m o d e ls  d e s c r ib in g  c o g n i t iv e  a s p e c t s  o f  i n t e l l e c t u a l  f u n c t io n  

form  a t h e o r e t i c a l  fram ew ork  f o r  ex am in in g  c r i t i c a l  th in k in g .  G u i l f o r d 's  

S tru c tu re  o f  t h e  I n t e l l e c t ,  P i a g e t 's  S ta g e s  o f  C o g n i t iv e  D evelopm ent, 

and  Bloom 's Taxonomy o f  th e  C o g n itiv e  Domain a r e  b r i e f l y  rev iew ed  a s  

fo llo w s :

18
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G u i l f o r d 's  S t r u c t u r e  of the  I n t e l l e c t  G u i l f o r d  (1966) i n  h i s  

" S t r u c tu r e  o f  the  I n t e l l e c t "  c o n s t r u c t s  a  th r e e -d im e n s io n a l  m o d el o f  

human i n t e l l e c t u a l  f u n c t io n in g  c o n s i s t i n g  of p r o d u c t s ,  o p e r a t io n s ,  and 

c o n te n t s .  S ta n d ard  i n t e l l i g e n c e  t e s t s  g e n e ra l ly  s a m p le  b e h a v io r s  fro m  

only  c e r t a i n  o f th e  d im e n s io n s , p a r t i c u l a r l y  th o s e  o f  co n v e rg e n t p ro d u c 

t io n  i n  t h e  sym bolic  a n d  sem antic m o d e s .  The e d u c a t io n a l  sy s te m  a l s o  i s  

d e s ig n e d  t o  r e in f o r c e  th o s e  who do w e l l  in  th e se  m odes and te n d s  t o  fo cu s  

on th e s e  d im e n s io n s . The model, h o w e v e r ,  d e s c r ib e s  i n t e l l i g e n c e  a s  a 

m u l t i p l i c i t y  o f  f a c t o r s  which can b e  i d e n t i f i e d  a n d  d ev e lo p e d . I n  d e v e l

oping c r i t i c a l  t h in k i n g ,  the  o p e r a t i o n s ,  c o n te n ts ,  a n d  p ro d u c ts  o f  th e  

G u ilfo rd  m o d e l  r e q u i r e  c o n s id e r a t io n  i n  p re p a r in g  a p p r o p r ia t e  l e a r n i n g  

e x p e r ie n c e s  (se e  F ig u r e  2 .1 ) .

P i a g e t ' s  S tages  o f  C ogn itive  D eve lo p m en t T h e  p ro c e s s e s  b y  w hich 

i n t e l l e c t u a l  f u n c t io n  o r  c o g n itiv e  s t r u c t u r e  I s  a c q u i r e d  were s t u d i e d  by 

P ia g e t  ( F l a v e l l ,  1963 ; P ia g e t ,  1970 , 1 9 7 3 ;  Varma a n d  W illia m s , 1 9 7 6 ) 

th ro u g h  a  s e r i e s  o f  l o n g i tu d in a l  s t u d i e s .  His w o rk , fo c u s in g  on t h e  

d e v e lo p m en t o f  l o g i c a l  th in k in g  p r o c e s s e s  and s y m b o lic  s t r u c t u r e s ,  l e d  

to  a  t h e o r e t i c a l  fram ew o rk  o f c h r o n o lo g ic a l  s ta g e s  i n  th e  th o u g h t p r o c e s s .  

These s t a g e s ,  a c c o rd in g  to  the  P i a g e t i a n  c o n s t r u c t ,  d ev e lo p  th r o u g h  ma

t u r a t io n  a s  th e  o rg a n ism  in te r a c t s  w i t h  th e  e n v iro n m e n t. A lth o u g h  th e  

c h r o n o l o g i c a l  ages a t  w h ich  each s t a g e  o c c u rs  may v a r y ,  th e  s e q u e n c e  o f  

s ta g e s  i s  i n v a r i a n t .  T he s ta g e s  a r e  o u t l i n e d  a s  f o l l o w s :

S e n s o r im o to r  S ta g e  (A pp ro x im ate ly  0 to  2 y e a r s  o f  age)

T h i s  s ta g e  i s  p re v e rb a l. T h e  c h ild  d e v e lo p s  th e  c o n c e p t 

o f  p e rm a n en c e  o f  a n  o b je c t , b e c o m e s  ab le  to  d i s t i n g u i s h  h i m s e l f
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from  o th e r  o b j e c t s  and p e r s o n s ,  and r e a c t s  r e f l e x i v e l y  th ro u g h  

s e n s o r y  in p u t .  Some s y m b o l iz a t io n  b e g in s  to  fo rm u la te  to w ard  

th e  end o f  t h i s  p e r io d .

P r e - o p e r a t io n a l  S ta g e  (A p p ro x im a te ly  2 to  7 y e a r s  o f  a g e )

Sym bolic  th o u g h t  d e v e lo p s  w ith  th e  a d v e n t o f  la n g u a g e .

The c h i l d  i s  p e r c e p tu a l ly  o r i e n t e d  and e g o c e n t r i c .  He u s e s  

i n t u i t i v e ,  n o t  l o g i c a l  th in k in g  and s e e s  o n ly  one p r o p e r ty  

o r  v a r i a b l e  a t  a  t im e .  T h in k in g  i s  t r a n s d u c t i v e  r a t h e r  th a n  

in d u c t iv e  o r  d e d u c t iv e .  I n  t r a n s d u c t i v e  th in k in g  th e  i n d i 

v i d u a l  p ro c e e d s  fro m  p a r t i c u l a r  to  p a r t i c u l a r  r a t h e r  th a n  

from  th e  g e n e r a l  to  th e  p a r t i c u l a r  ( d e d u c t iv e )  o r  from  th e  

p a r t i c u l a r  to  th e  g e n e r a l  ( i n d u c t i v e ) .

C o n c re te  O p e r a t io n a l  S ta g e  (A p p ro x im a te ly  7 to  12 y e a r s  o f  age) 

T h in k in g  i s  c o n c r e te  r a t h e r  th a n  a b s t r a c t  b u t  e le m e n ta ry  

l o g i c  o p e r a t io n s  a r e  p o s s i b l e .  The c h i l d  i s  a b le  to  fo rm u

l a t e  g ro u p in g s ,  c l a s s e s  and  r e l a t i o n s h i p s .  He i s  m ore ob

j e c t i v e  b u t  s t i l l  h a s  d i f f i c u l t y  in  i s o l a t i n g  v a r i a b l e s  

w i th o u t  c o n c r e te  o b j e c t s  w i th  w h ich  to  w ork .

F o rm al O p e r a t io n a l  S ta g e  (A p p ro x im a te ly  12 to  15 y e a r s  o f  age) 

The c h i l d  can  u s e  b o th  i n d u c t iv e  and  d e d u c tiv e  r e a s o n in g  

p r o c e s s e s .  He can  i s o l a t e  v a r i a b l e s  and r e a c h  c o n c lu s io n s .  

L o g ic a l  t h in k in g  i s  s u p e r i o r  to  e x p e r im e n ta l  a b i l i t y  and  th e  

i n d i v i d u a l  can  c o n s t r u c t  h y p o t h e t i c a l  s i t u a t i o n s  and u n d e r

s ta n d  a n a lo g ie s .
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I t  can  be se en  i n  exam in in g  th e  P ia g e t ia n  s t a g e s  t h a t  i t  i s  a t  t h e  

fo rm a l  o p e r a t io n a l  s t a g e  t h a t  th e  a b i l i t y  to  th in k  l o g i c a l l y  a p p e a r s .

T h is  s u g g e s t s  a  c r i t i c a l  s ta g e  f o r  p ro v id in g  e x p e r ie n c e s  i n  l o g i c a l  

t h in k i n g  to  m axim ize t h e  deve lopm en t o f  such  a b i l i t y .

B lo o m 's  Taxonomy From a n o th e r  p e r s p e c t iv e ,  Bloom  (1956) p r e s e n t s  

a  taxonom y o f  th e  c o g n i t i v e  domain w h ich  d e s c r ib e s  a  h i e r a r c h y  o f  l e a r n 

in g  w h e re  d i f f e r e n t  s k i l l s  a r e  r e q u i r e d  a t  d i f f e r e n t  l e v e l s  o f  t h i n k i n g .  

The h i e r a r c h y  b e g in s  a t  t h e  know ledge l e v e l  and e x te n d s  to  th e  e v a lu a t i o n  

l e v e l  a s  fo llo w s :

K now ledge: M a s te ry  o f  th e  s u b j e c t  m a t te r  i n  te rm s  o f  memory

i s  em phasized .

C om prehension : In fo r m a t io n  i s  sum m arized , t r a n s l a t e d ,  ex

p l a i n e d ,  and p a r a p h r a s e d .

A p p l i c a t io n :  L e a rn e d  p r o c e s s e s  and  in fo rm a t io n  a r e  u sed  to

s o lv e  new p ro b le m s .

A n a ly s is :  The com ponent p a r t s  o f  a  t o t a l  s t r u c t u r e  a r e

i d e n t i f i e d  i n  o r d e r  to  e x p la in  i t .

S y n th e s i s :  E le m e n ts  a r e  com bined to  fo rm u la te  a  u n iq u e

p r o d u c t  o r  new p e r s p e c t i v e .

E v a lu a t io n :  J u d g m e n t, v ie w p o in t ,  and  d i s c r im in a t io n  a r e

u s e d  to  p ro d u ce  a n  i n d iv i d u a l  e x p r e s s io n .

In  t h e  Bloom c o n s t r u c t  t h e  h ig h e r  l e v e l s  ( a n a l y s i s ,  s y n t h e s i s ,  and  e v a l 

u a t i o n )  a r e  r e l a t e d  t o  a b s t r a c t  c o n c e p ts  and c r i t i c a l  th in k in g  (B loom , 

H a s t in g s ,  and M adaus, 1 9 7 1 ) .

A lth o u g h  th e  l e v e l s  d e s c r ib e d  by  Bloom a re  n o t  d i r e c t l y  r e l a t e d  to  

m a t u r a t i o n a l  l e v e l ,  i t  w o u ld  a p p e a r  t h a t  more m atu re  a g e  g roups s h o u ld
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spend a  g r e a t e r  p e rc e n ta g e  o f  tim e  u s in g  th e  h ig h e r  c o g n i t iv e  l e v e l s  

th a n  y ounger s tu d e n t s  who a r e  s t i l l  p r im a r i l y  engaged i n  a c q u i r in g  i n 

fo rm a tio n . T hese  h ig h e r  c o g n i t iv e  p r o c e s s e s  a r e  c o n s id e re d  to  be con

g ru e n t  w i th  c r i t i c a l  th in k in g .

Each o f  th e  above t h e o r i s t s  su g g e s ts  t h a t  i n t e l l e c t u a l  f u n c t io n in g  

i s  m u l t i - d im e n s io n a l ,  w ith  l e v e l s  o f t h in k in g  b e in g  c u m u la t iv e ,  i n t e r 

r e l a t e d ,  and  th e  r e s u l t  o f  i n t e r a c t i o n  b e tw e e n  th e  human o rg an ism  and 

th e  e n v iro n m e n t. The work o f  P ia g e t  s u g g e s t s  a  c h r o n o lo g ic a l  o r  m a tu - 

r a t i o n a l  s t a g e  when l o g i c a l  th in k in g  can b e  d e v e lo p e d ; Bloom o u t l i n e s  

l e v e l s  o f  c o g n i t io n  w hich in c r e a s e  in  c o m p le x ity ;  and G u i l fo r d  p ro v id e s  

i n s i g h t  i n t o  how in fo rm a tio n  i s  p ro c e s s e d , s t o r e d ,  and u s e d . T h is  s tu d y  

on d e v e lo p in g  c r i t i c a l  th in k in g  a b i l i t y  w as d e s ig n e d  to  be  u sed  w ith  

s tu d e n ts  a t  t h e  b e g in n in g  o f  th e  fo rm al o p e r a t i o n a l  s ta g e  d e f in e d  by 

P ia g e t ;  to  d e v e lo p  th e  h ig h e r  l e v e l s  o f  t h in k in g  o u t l i n e d  by  Bloom 

( a n a l y s i s ,  s y n th e s i s ,  and e v a lu a t io n ) ;  and  t o  use  th e  G u i l fo r d  c o n s t r u c t  

to  p ro v id e  f o r  e x p e r ie n c e s  t h a t  ta p  a  v a r i e t y  o f  c o n te n t s ,  p r o d u c ts ,  and 

o p e r a t io n s .

R e le v an t R e se a rc h

The a r e a s  o f  r e s e a rc h  r e l e v a n t  to  t h i s  s tu d y  w ere (1) s tu d i e s  on th e  

developm en t o f  c r i t i c a l  t h in k i n g ,  (2) i n s t r u c t i o n a l  m eth o d o lo g y , and (3 ) 

th e  l e a r n in g  s t y l e  o f  th e  s tu d e n t  p o p u la t io n .  Each o f  t h e s e  a r e a s  i s  ■ 

rev iew ed  a s  fo llo w s :

D evelopm ent o f  C r i t i c a l  T h in k in g  S k i l l s  D ays, W h e a tle y , and Kulm 

(1979) found  b e t t e r  m a th e m a tic a l  p ro b le m -s o lv in g  a b i l i t y  in  s tu d e n t s  who 

had re a c h e d  P i a g e t 's  f o r m a l- o p e r a t io n a l  l e v e l  o f  d ev e lo p m en t a s  opposed  

to  th o s e  a t  th e  c o n c r e te - o p e r a t io n a l  l e v e l .  A lthough  th e  w ork o f  P ia g e t
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i n d ic a te s  t h a t  su c h  r e a s o n in g  a b i l i t y  em erges a ro u n d  th e  a g e  o f  1 1  o r  

1 2 , s t u d i e s  t h a t  show a  h ig h  p e rc e n ta g e  o f  s tu d e n t s  in  th e  se co n d a ry  

sc h o o l p o p u la t io n  do n o t  have t h i s  c a p a b i l i t y  (M ason, 1974 ; W e lls ,

1972). I t  seem s r e a s o n a b le  to  assum e t h a t  t h i s  l a c k  o f  l o g i c a l  th in k in g  

s k i l l  may b e  due to  n e g le c t  i n  p r o v id in g  s tu d e n t s  w ith  e x p e r ie n c e s  t h a t  

prom ote i t .  In  c r i t i c a l  th in k in g  th e  i n d iv i d u a l  m ust com prehend th e  

e s s e n t i a l  e le m e n ts  o f  an  a rg u m e n t, e v a lu a te  th e  a v a i l a b l e  e v id e n c e , 

a n a ly z e  a s s u m p tio n s ,  and  draw  c o n c lu s io n s  (H u d g in s , 1 9 7 7 ). T ra in in g  i n  

th e  a b i l i t y  t o  r e a s o n  a p p e a rs  e s s e n t i a l  to  th e  d eve lopm en t o f  th e  l o g i 

c a l  th in k in g  a b i l i t y  w h ich  p ro m o tes  h ig h e r  c o g n i t iv e  f u n c t io n in g .

A lth o u g h  th e  t h e o r e t i c a l  e v id e n c e  i s  s u b s t a n t i a l ,  r e s e a r c h  s tu d i e s  

o f  a c tu a l  i n s t r u c t i o n  i n  th in k in g  s k i l l s  a r e  l im i t e d .  Two g e n e ra l  ap 

p ro ac h e s  h a v e , h o w ev er, been  u se d  i n  th e  a t te m p t  t o  p rom o te  h ig h e r  cog

n i t i v e  f u n c t i o n in g ,  th e  u se  o f  h ig h e r  l e v e l  q u e s t io n in g  and  d i r e c t  i n 

s t r u c t i o n  i n  l o g i c a l  th in k in g .  W innie (1979) i n  a  re v ie w  o f  e x p e rim e n ts  

r e l a t i n g  t h e  u s e  o f  h ig h e r  l e v e l  q u e s t io n in g  t o  academ ic  ach iev em en t 

found no e f f e c t  p r e s e n t  in  m ost s t u d i e s ,  p a r t i c u l a r l y  i n  th o s e  d e s ig n e d  

s p e c i f i c a l l y  to  t r a i n  h ig h e r  l e v e l  th in k in g .  I n  ex am in in g  th e  e f f e c t  o f  

h ig h  c o g n i t iv e  l e v e l  q u e s t io n s  v e r s u s  low  l e v e l  c o g n i t iv e  q u e s t io n s  w i th  

c la s s e s  o f  e le m e n ta ry  s tu d e n t s ,  no  d i f f e r e n c e  i n  s tu d e n t  ach iev em en t w as 

found ( C la r k ,  G age, M arx, P e te r s o n ,  S ta y b ro o k , and W inn ie , 1979 ; G a i l ,  

Ward, B e r l i n e r ,  Cohen, W in n ie , E l a s h o f f ,  and S ta n to n ,  1 9 7 8 ) .

The d i r e c t  i n s t r u c t i o n  i n  c r i t i c a l  th in k in g  a p p e a rs  t o  have  had m ore 

p o s i t i v e  r e s u l t s  on th e  s t u d e n t 's  a b i l i t y  to  r e a s o n  th a n  th e  u se  o f  

h ig h e r  l e v e l  q u e s t io n in g .  Morgan and  C a r r in g to n  (1944) i n s t r u c t e d



25

e le m e n ta ry  s tu d e n t s  in  r e a s o n in g  s k i l l s  th ro u g h  t h e  use  o f  g r a p h i c a l  

r e p r e s e n t a t i o n .  C lasses  e n g a g e d  i n  i n s t r u c t i o n  showed im provem ent in  

r e a s o n in g ,  e s p e c i a l l y  a t  th e  t h i r d  and f o u r th  g r a d e  l e v e l s  w h ich  a p 

p e a re d  to  b e  c r i t i c a l  ones f o r  u s in g  g ra p h ic  i l l u s t r a t i o n .  S tu d e n ts  in  

f i f t h  and  s i x t h  g rades in  t h i s  s t u d y  were m ore a b l e  to  do l o g i c a l  

t h in k in g  a b s t r a c t l y  w ith o u t t h e  dependence on g r a p h i c a l  r e p r e s e n t a t i o n .

Hyram (1957 ) a f t e r  t r a i n i n g  se v e n th  and  e i g h t h  g rade  s t u d e n t s  f o r  

f o u r  m on ths th ro u g h  u n i ts  on t h e  n a tu r e  o f  t h i n k i n g ,  d e f i n i t i o n ,  and 

i n f e r e n c e ,  fo u n d  s ig n i f ic a n t  g a i n s  in  l o g i c a l  r e a s o n in g  by th e  e x p e rim e n 

t a l  g ro u p . Through an a p p ro a c h  w h ich  used s o c i a l  s tu d i e s  c o n te n t  to  im

p ro v e  th in k i n g  in  e lem en tary  s c h o o l  c h i ld r e n ,  T a b a  (1 9 6 0 ), in  a  l a r g e  

f i e l d  s tu d y  f a i l e d  to  d e m o n s tra te  a  g r e a t e r  a b i l i t y  o f  s tu d e n t s  i n  th e  

e x p e r im e n ta l  g ro u p s  to  draw i n f e r e n c e s  and to  a p p ly  p r i n c i p l e s  th a n  i n  

s tu d e n t s  i n  c o n t r o l  groups. H o w e v e r , th e  l a r g e  num ber o f v a r i a b l e s  and 

s u b j e c t s  i n  th e  s tudy  d id , a s  o b s e rv e d  by th e  a u t h o r ,  c o n t r i b u t e  t o  con

ta m in a te d  r e s u l t s .

In  a  s tu d y  by W right (N o te  3) , i n s t r u c t i o n  i n  c r i t i c a l  t h in k in g  

u s in g  i n d u c t i v e  and d ed u c tiv e  m e th o d s  r e s u l t e d  i n  s i g n i f i c a n t  im provem ent 

by  369 s i x t h  g ra d e  s tu d e n ts  i n  r e a s o n in g  a b i l i t y .  Lipman (1973) i n  th e  

te a c h in g  o f  t h e  ph ilosophy  o f  l o g i c  to  f i f t h  g r a d e r s ,  d e m o n s tra te d  more 

ad v a n ce d  l o g i c a l  th in k in g  and m e n t a l  m a tu r i ty  i n  th e  e x p e r im e n ta l  g roup .

The u s e  o f  d i r e c t  te a c h in g  m ethodo logy  f o r  d e v e lo p in g  c r i t i c a l  

t h in k in g  i s  su g g e s te d  by S oar ( 1 9 6 8 , 1972). I n  a s s e s s in g  th e  a c h ie v e m e n t 

o f  t h i r d  th ro u g h  s ix th  g ra d e r s  i n  55 c la ss ro o m s  who r e c e iv e d  d i r e c t  v e r 

s u s  i n d i r e c t  i n s t r u c t io n ,  no c l e a r  ev id e n c e  i n  f a v o r  o f e i t h e r  e x i s t e d .
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How ever, m ore a b s t r a c t  and com plex  ta s k s  w ere  fo u n d  m ore o p t im a l ly  a t 

ta in e d  th ro u g h  d i r e c t  i n s t r u c t i o n ,  w h ile  s im p le  l e a r n in g  t a s k s  w ere a c 

co m p lish e d  by i n d i r e c t  m e th o d o lo g ie s . S o a r p o s t u l a t e s  t h a t  t h e  n a tu r e  

o f  th e  t a s k  d e te rm in e s  th e  optim um  te a c h in g  s t r a t e g y ,  s u g g e s t in g  d i r e c t  

i n s t r u c t i o n  b e in g  o f  p a r t i c u l a r  v a lu e  w ith  m ore com plex  s k i l l s .

G lenn  a n d  E l l i s  (1982) exam ined  th e  e f f e c t  o f  d i r e c t  v e r s u s  i n 

d i r e c t  m ethods o f  te a c h in g  p ro b le m  s o lv in g  to  e le m e n ta ry  s tu d e n t s  c l a s 

s i f i e d  a s  s t i m u l u s - f r e e  o r  s tim u lu s -b o u n d  i n  t h in k i n g  s t y l e .  The d i r e c t  

m ethod o f  i n s t r u c t i o n  r e s u l t e d  i n  s tu d e n t s  who u s e d  a  m ore s y s te m a t ic  

and e f f e c t i v e  m ethod o f  p ro b le m  s o lv in g  r e g a r d l e s s  o f  th in k in g  s t y l e .  

Ward (1 9 7 9 , 1 9 8 2 , N ote 2) fo u n d  t h a t  d i r e c t  i n s t r u c t i o n  in  h ig h e r  l e v e l  

th in k in g  s k i l l s  o f  a n a l y s i s ,  s y n t h e s i s ,  and e v a lu a t i o n  r e s u l t e d  i n  an 

e le v a t i o n  o f  h ig h e r  c o g n i t iv e  p r o c e s s e s  i n  e le m e n ta ry  g i f t e d  s tu d e n t s  

th a n  i n  th o s e  n o t  so  i n s t r u c t e d .  T h is  f in d in g  s u g g e s t s  t h a t  ev en  s tu 

d e n ts  i n  th e  h i g h e s t  a b i l i t y  r a n g e  do n o t  a u to m a t i c a l l y  d e v e lo p  c r i t i c a l  

th in k in g  s k i l l s .

The s t u d i e s  on d i r e c t  i n s t r u c t i o n  o f  c r i t i c a l  t h in k in g  i n d i c a t e  th e  

n e c e s s i t y  o f  t r a i n i n g  l o g i c a l  r e a s o n in g  i n  o r d e r  to  d e v e lo p  h ig h e r  cog

n i t i v e  f u n c t i o n .  A d d i t i o n a l l y ,  th e  p a u c i ty  o f  w ork i n  t h i s  a r e a  demon

s t r a t e s  a  n e e d  f o r  a d d i t i o n a l  r e s e a r c h  on th e  e f f e c t  o f  s p e c i f i c  i n 

s t r u c t i o n  i n  th e  deve lopm en t o f  h ig h e r  c o g n i t iv e  f u n c t i o n s .  The ty p e  

o f  i n s t r u c t i o n  u se d  in  t h i s  s tu d y ,  t h e r e f o r e ,  w as d i r e c t  i n s t r u c t i o n  o f  

c r i t i c a l  t h in k i n g  s k i l l s  f o c u s in g  on v e r b a l  and  f i g u r a l  a n a lo g i e s ,  and 

d e d u c tiv e  and  in d u c t iv e  r e a s o n in g .
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I n s t r u c t i o n a l  M ethodology L e a rn in g  w h ich  i s  s e l f - d i r e c t e d  o r  

i n t r i n s i c a l l y  m o tiv a te d  i s  o f te n  c i t e d  a s  an  e d u c a t io n a l  g o a l .  V a r ia 

t i o n  i n  p a c in g , c h o ic e  o f  l e a r n in g  a c t i v i t i e s ,  i n d iv id u a l  g o a l  s e t t i n g ,  

and s e l f - e v a l u a t i o n  a r e  i n s t r u c t i o n a l  m o d if ic a t io n s  used  to  p r o v id e  more 

s e l f - d i r e c t i o n .  An in c r e a s e d  t im e - o n - ta s k  was found  in  c la s s ro o m s  where 

s tu d e n t s  s e t  t h e i r  own g o a ls  and  m o n ito r  them  (S a g o tsk y , P a t t e r s o n ,  and 

L e p p e r, 1978). S tu d e n ts  who had  o p p o r tu n i t i e s  t o  r e g u la te  t h e i r  own in 

s t r u c t i o n  r e p o r te d  g r e a t e r  r e s p o n s i b i l i t y  f o r  t h e i r  own a c h ie v e m e n t th an  

th o s e  whose i n s t r u c t i o n  was e x t e r n a l l y  m anaged ( A r l in  and W h it le y ,

1 9 7 8 ). Improved a t t i t u d e s  a r e  r e p o r te d  i n  s t u d i e s  w here s tu d e n t s  have 

o p p o r tu n i t i e s  f o r  s e l f - g o a l  s e t t i n g  and s e l f - p a c i n g  (H a n n a fin , 1981; 

M o r r is ,  S uber, an d  B i jo u ,  1 9 7 8 ). A ch ievem en t, a s  m easured  by  t e s t  p e r 

fo rm a n c e , h as  n o t  b e e n  found t o  im prove a s  th e  r e s u l t  o f  s e l f - r e g u l a t e d  

i n s t r u c t i o n  (Jo h n so n  and C r o f t ,  1975; K e l l e r ,  Goldm an, and S u t t e r e r ,

1978; M o rr is ,  S u b e r , and B i jo u , 1 9 7 8 ). H an n a fin  (1981) found  t h a t  s tu 

d e n ts  who s e t  t h e i r  own g o a ls  s e t  few er b u t  a t t a i n e d  more th a n  i n  

c l a s s e s  in  w hich t e a c h e r s  s e t  g o a ls  f o r  th e  s t u d e n t s .  A m a th e m a tic s  

c o m p u ta tio n a l t e s t ,  how ever, d id  n o t  show a  s i g n i f i c a n t  d i f f e r e n c e  be

tw een g roups in  a c h ie v e m e n t.

S tu d ie s  u s in g  th e  m a s te ry  l e a r n in g  a p p ro a c h  o u t l in e d  by  Bloom 

(1971) and im p lem en ted  by s e v e r a l  i n v e s t i g a t o r s  (B lo ck , 1979; B lo ck  and 

A n d e rso n , 1975; Hyman and Cohen, 1979) i n d i c a t e  t h a t  s tu d e n t  ach iev em en t 

was im proved when p a c in g  was d e s ig n e d  to  m eet i n d iv i d u a l  n e e d s .  S tu d e n ts  

g iv e n  a d d i t i o n a l  t im e  and i n s t r u c t i o n  i n  m a s te r in g  s p e c i f i e d  o b je c t iv e s  

r e s u l t e d  in  l a r g e r  num bers o f  s tu d e n t s  a c h ie v in g  d e s i r e d  g o a l s .
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P a c in g , t h e n ,  a p p e a re d  t o  be  one f a c t o r  a f f e c t i n g  a c h ie v e m e n t and 

a t t i t u d e  and was s e l e c t e d  f o r  u se  in  t h i s  s tu d y . S tu d e n ts  in  s e l f -  

p a c e d  g roups c o v e re d  v a ry in g  am ounts o f  p r a c t i c e  m a t e r i a l  a t  d i f f e r e n t  

l e v e l s  o f  d i f f i c u l t y .  S tu d e n ts  in  t e a c h e r - p a c e d  g ro u p s  worked w i th  

t e a c h e r  s p e c i f i e d  p r a c t i c e  m a t e r i a l s  d u r in g  each  s e s s i o n .

L e a rn in g  S t y l e  The ty p e  o f  i n s t r u c t i o n  a s  r e l a t e d  to  t h e  l e a r n 

in g  s t y l e  o f th e  s tu d e n t  and th e  r e s u l t a n t  a c h ie v e m e n t i s  c u r r e n t l y  th e  

s u b j e c t  o f  r e s e a r c h  i n v e s t i g a t i o n .  Dunn and  Dunn (1978) p o r t r a y  th e  

p a ra m e te r s  o f  l e a r n i n g  s t y l e  i n  th e  f o l lo w in g  m odel:

STIMULI ELEMENTS

ENVIRONMENTAL SOUND LIGHT TEMPERATURE DESIGN

EMOTIONAL MOTIVATION PERSISTENCE RESPONSIBILITY STRUCTURE

SOCIOLOGICAL COLLEAGUES SELF PAIR TEAM AUTHORITY VARIED

PHYSICAL PERCEPTUAL INTAKE TIME MOBILITY

Dunn, Dunn, and P r i c e  (1979) a l s o  s u g g e s t  a  p s y c h o lo g ic a l  com ponent 

d e v e lo p e d  th ro u g h  th e  d i s c i p l i n e  o f p s y c h o lo g y , u s u a l l y  r e f e r r e d  t o  as  

c o g n i t i v e  s t y l e  a l th o u g h  i t  i s  som etim es u s e d  in te r c h a n g e a b ly  i n  th e  

l i t e r a t u r e  w ith  t h e  term  l e a r n i n g  s t y l e .  C o g n it iv e  s t y l e  a s  d e f in e d  by 

Kogan (1971) i s  t h e  i n d iv i d u a l  v a r i a t i o n  i n  th e  m odes o f  p e r c e iv i n g ,  

rem em bering , and  th in k i n g ,  o r  a s  d i s t i n c t i v e  ways o f  a p p re h e n d in g , 

s t o r i n g ,  t r a n s f o r m in g ,  and u t i l i z i n g  in f o r m a t io n .  Some o f  th e  m a jo r  

c o g n i t iv e  d im e n s io n s  w hich h a v e  r e c e iv e d  a t t e n t i o n  a r e :

F i e ld  D ependence v s . F i e l d  D ependence: an a n a l y t i c a l ,  i n

c o n t r a s t  t o  a  g lo b a l ,  way o f  p e r c e iv in g  w hich e n t a i l s  a  

ten d e n c y  t o  d i s t i n g u i s h  i te m s  as  d i s c r e t e  from  t h e i r  b ack 

g ro u n d s , an d  an  a b i l i t y  t o  overcom e th e  i n f lu e n c e  o f  an
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em bedding c o n te x t  (W itk in , 1962; 1 9 6 7 ).

R e f le c t i v e n e s s  v s .  I m p u l s iv i ty :  th e  s p e e d  w ith  w h ich  h y p o th e 

s e s  a r e  s e l e c t e d  and in f o r m a t io n  p r o c e s s e d .  R e f l e c t i v e  sub

j e c t s  te n d  t o  p o n d e r th e  p o s s i b i l i t i e s  b e f o r e  s e l e c t i o n  and 

a r e  u s u a l ly  m ore a c c u r a te  th a n  im p u ls iv e  s u b je c t s  (K ag an ,

1 9 6 4 ) .

R is k  T ak in g  v s .  C a u t io u s n e s s :  r i s k  t a k i n g  g e n e r a l ly  im p l ie s

t h a t  low p r o b a b i l i t y  -  h ig h  p a y o ff  a l t e r n a t i v e s  a r e  p r e 

f e r r e d  w h i le  c a u t io u s n e s s  im p l ie s  th e  o p p o s i t e  o r d e r  o r  p r e f 

e re n c e  (Kogan and W a lla c k , 1 9 6 4 ).

I n t e r n a l  v s .  E x te r n a l  L ocus o f  C o n tro l:  t h i s  d im e n s io n  i s  a

co m b in a tio n  o f  c o g n i t iv e  a n d  s o c ia l  d im e n s io n s  w hich r e f e r s  

to  th e  i n d i v i d u a l 's  p e r c e p t i o n  o f  how b e h a v io r  i s  c o n t r o l l e d .  

I n t e r n a l  lo c u s  o f  c o n t r o l  in d iv id u a l s  f e e l  t h a t  th e y  c o n t r o l  

t h e i r  own b e h a v io r  w h i le  t h o s e  who a r e  c l a s s i f i e d  a s  h a v in g  

an  e x t e r n a l  lo c u s  p e r c e iv e  o th e r s  a s  c o n t r o l l i n g  t h e i r  b e 

h a v io r  (N o rw ick i and S t r i c k l a n d ,  1973; R o t t e r ,  1 9 6 6 ).

S tu d e n ts  w i th  h ig h e r  m e a su red  a b i l i t y  h a v e  been fo und  t o  be more 

f i e l d  in d e p e n d e n t (W itk in , e t  a l . , 1962) a n d  t o  have an  i n t e r n a l  r a t h e r  

th a n  e x t e r n a l  lo c u s  o f  c o n t r o l  (Fincham  and  B a r l i n g ,  1 9 7 8 ) . I n d u c t iv e  

r e a s o n in g  t a s k s  ( r e l a t e d  to  som e s u b te s t s  o f  m o st i n t e l l i g e n c e  t e s t s )  

w ere  m ore a c c u r a t e l y  and q u ic k ly  com pleted  b y  r e f l e c t i v e  r a t h e r  than  

im p u ls iv e  f i r s t  g ra d e  c h i l d r e n  (K agan, P e a r s o n ,  and W elch, 1 9 6 6 ). 

S te w a r t  (1981) fo u n d  a  l e a r n in g  s t y l e  p r e f e r e n c e  f o r  in d e p e n d e n t  s tu d y  

and d i s c u s s io n  i n  g i f t e d  s t u d e n t s  v e rsu s  a  p r e f e r e n c e  f o r  l e c t u r e  and 

p r o j e c t s  i n  n o n - g i f t e d  s t u d e n t s .  The l e a r n i n g  s ty l e  p r e f e r e n c e  among
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th e s e  s t u d e n t s  was a f f e c t e d  by g rad e , s e x ,  l o c u s  o f c o n t r o l ,  an d  f a v o r i t e  

s u b je c t s  b u t  n o t by a c h ie v e m e n t .  L ess  p r e f e r e n c e  f o r  t e a c h e r  s t r u c t u r e ,  

a u d i to r y  l e a r n in g ,  and i n f o r m a l  c la ss ro o m  d e s ig n s  w ere fo u n d  among g i f t e d  

s tu d e n t s  b y  Dunn and P r i c e  (1980).

The r e l a t i o n s h i p  b e tw e e n  le a rn in g  s t y l e  o r  c o g n it iv e  s t y l e  and 

a c h ie v e m e n t h as  been e x p lo r e d  in  s e v e r a l  s t u d i e s .  H igh a c h ie v in g  s t u 

d e n ts  w e re  found to  be m o re  f i e l d  in d e p e n d e n t  (Sauerman a n d  M ic h a e l,

1980 ). G r e a te r  re a d in g  a c h ie v e m e n t was fo u n d  in  s tu d e n ts  who w ere p e r 

s i s t e n t ,  r e s p o n s ib le ,  a n d  s e l f - m o t iv a te d  ( P r i c e ,  Dunn, an d  S a n d e rs ,

1 981 ). S tu d e n ts  w ith  an  i n t e r n a l  lo c u s  o f  c o n t r o l  and c l a s s i f i e d  a s  

f i e l d  in d e p e n d e n t  r e c e iv e d  h ig h e r  g ra d e s  i n  t e n t h  g rade  E n g l i s h  

(A nderson  a n d  B ruce, 1 9 7 9 ) .

The a b o v e  s tu d ie s  s u g g e s t  th e  v a r i a b i l i t y  p re s e n t  i n  t h e  le a r n in g  

s t y l e s  o f  s tu d e n t s .  T e a c h in g  m e th o d o lo g ie s  g e n e r a l ly  u t i l i z e  a  v a r i e t y  

o f  s t r a t e g i e s  in  an e f f o r t  t o  cover th e  v a r i e d  le a r n in g  s t y l e s  o f  s t u 

d e n ts  i n  a  c l a s s  (T u rn e r , 1 9 7 9 ) . I t  h a s  b e e n  su g g e s te d  t h a t  th e  m atc h in g  

o f l e a r n i n g  s t y l e  to  m eth o d  o f  i n s t r u c t i o n  m ay improve s t u d e n t  p e r f o r 

mance ( S h e r i f f  and W il l i a m s ,  Note 4; Dunn a n d  Dunn, 1 979 ).

I n  a  s tu d y  by H orak (N o te  5 ) ,  s t u d e n t s  who were c l a s s i f i e d  as f i e l d  

d e p e n d e n t l e a r n e d  more f ro m  an  in d u c t iv e  m e th o d  o f  te a c h in g  m a th e m a tic s  

w h ile  t h o s e  who were f i e l d  in d ep e n d e n t l e a r n e d  e q u a lly  w e l l  e i t h e r  

th ro u g h  in d u c t iv e  o r  d e d u c t i v e  modes. Low a c h ie v in g  s t u d e n t s  p r e f e r r e d  

q u e s t i o n in g  s t r a t e g i e s  o f  i n q u i r y  w h ile  h i g h  a c h ie v in g  s t u d e n t s  p r e 

f e r r e d  m em ory te c h n iq u e s  i n  a  s tu d y  by H e l l e r  (Note 6 ) .  T h e s e  s tu d i e s  

s u g g e s t  a  r e l a t i o n s h i p  b e tw e e n  le a r n in g  o r  c o g n i t iv e  s t y l e ,  i n s t r u c t i o n a l



31

m ethodology o r  te a c h in g  s t y l e ,  and a c h ie v e m e n t, a  r e l a t i o n s h i p  w h ich  r e 

qu ires f u r t h e r  i n v e s t i g a t i o n  b e fo r e  a p p r o p r i a t e  a p p l i c a t i o n s  t o  educa

t io n a l  p r a c t i c e s  can be m ade.

Summary o f  R e s e a rc h  and R e la t i o n s h ip  t o  P rob lem

The t h r e e  t h e o r e t i c a l  m o d els  ( G u i l f o r d ,  1966; P i a g e t ,  1970, 1973; 

and Bloom, 1 9 5 6 )  rev iew ed  p ro v id e d  th e  fram ew ork  f o r  d e v e lo p in g  h ig h e r  

co g n itiv e  p r o c e s s e s  th ro u g h  a p p r o p r i a t e  l e a r n in g  e x p e r ie n c e s  a t  th e  

optimum s t a g e  o f  d ev e lo p m en t. In  t h i s  s tu d y ,  th e  h ig h e r  c o g n i t iv e  p ro 

cesses to  b e  d e v e lo p e d  w e re  th o s e  d e f in e d  by  Bloom a s  a n a l y s i s ,  sy n 

th e s i s ,  a n d  e v a lu a t io n .  The te a c h in g  o f  c r i t i c a l  th in k in g  s k i l l s  (de

ductive  a n d  i n d u c t iv e  r e a s o n in g ,  and v e r b a l  and f i g u r a l  a n a lo g ie s )  to  

enhance h i g h e r  c o g n it iv e  f u n c t i o n  w ere d e r iv e d  from  G u i l f o r d 's  w ork .

The fo rm a l o p e r a t i o n a l  s t a g e  o f  c o g n i t iv e  deve lopm en t o u t l i n e d  by P ia g e t  

suggests a  c r i t i c a l  tim e f o r  d e v e lo p in g  l o g i c a l  r e a s o n in g  p r o c e s s e s ,  and 

thus g u id ed  t h e  s e le c t i o n  o f  th e  s p e c i f i c  p o p u la t io n  f o r  t h i s  s tu d y .

Of t h e  e le v e n  s tu d i e s  re v ie w e d  on th e  deve lopm en t o f  c r i t i c a l  th in k 

ing , i t  a p p e a r e d  th a t  i n d i r e c t  m e th o d o lo g ie s  w ere l e s s  e f f e c t i v e  (C la rk , 

e t  a l . , 1 9 7 9 ; G a i l ,  e t  a l . , 1978; W in n ie , 1 9 7 9 ), w h i le  d i r e c t  i n s t r u c t i o n  

in  l o g ic a l  r e a s o n in g  i n c r e a s e d  s tu d e n t  p e rfo rm a n c e  i n  h ig h e r  l e v e l  co g n i

tio n  (G lenn  a ^ d  E l l i s ,  1 9 8 2 ; Hyram, 1957; L ipm an, 1973 ; Morgan and 

C a rrin g to n , 1 9 4 4 ; S oar, 1 9 7 2 ; Taba, 1960; W ard, 1979; W rig h t, N ote  3 ) .

The lack  o f  r e s e a r c h  s t u d i e s  on th e  d ev e lo p m en t o f  c r i t i c a l  th in k in g  

suggested  t h a t  e f f o r t s  n e e d e d  to  be d i r e c t e d  tow ard  su c h  an o b je c t iv e  in  

o rder to  v a l i d a t e  th e  t h e o r e t i c a l  p o s t u l a t e s .  F o r t h i s  r e a s o n , th e  p r i 

mary o b j e c t i v e  o f  t h i s  s tu d y  was to  d e te rm in e  th e  e f f e c t  o f  d i r e c t
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i n s t r u c t i o n  o f  c r i t i c a l  th in k in g  s k i l l s  on th e  developm en t o f  h ig h e r  

c o g n i t iv e  f u n c t io n .

W hether l e a r n in g  i s  more o p t im a l  when th e  s tu d e n t  r e g u l a t e s  th e  

p a c in g  o r  when th e  t e a c h e r  s p e c i f i e s  th e  am ount o f  m a t e r i a l  to  be cov

e re d  was rev iew ed  i n  e le v e n  s t u d i e s .  S e l f - p a c in g  i n  f o u r  o f  th e s e  

s tu d i e s  ( A r l in  and W h it le y , 1978; H a n n a f in , 1981; M o rr is ,  e t  a l . , 1978; 

S a g o tsk y , e t  a l . ,  1978) d e m o n s tra te d  im proved a t t i t u d e s  to w ard  i n s t r u c 

t io n ;  t h r e e  s tu d ie s  d e m o n s tra te d  im proved  a c h iev em en t w i th  in d iv id u a l  

p a c in g  (B lo ck , 1979; B lo ck  and A n d e rso n , 1975; Hyman and Cohen, 1 9 7 9 ), 

and fo u r  s tu d i e s  showed no d i f f e r e n c e s  in  ach iev em en t be tw een  s e l f - p a c e d  

and te a c h e r - p a c e d  g ro u p s  (H a n n a fin , 1981; Jo h n so n  and C r o f t ,  1975;

K e l l e r ,  e t  a l . , 1978; M o r r is ,  e t  a l . , 1 9 7 8 ). None o f  th e s e  s tu d i e s  

exam ined th e  p r e f e r r e d  le a r n in g  s t y l e s  o f  th e  s u b je c t s  w h ich  may in  p a r t  

d e te rm in e  th e  o p tim a l  c o n d i t io n s  f o r  maximum s tu d e n t  p e rfo rm a n c e .

The e le v e n  s tu d i e s  rev ie w e d  on l e a r n in g  s t y l e s  d e m o n s tra te d  a  s i g 

n i f i c a n t  v a r i a b i l i t y  i n  th e  l e a r n in g  o r  c o g n i t iv e  s t y l e s  o f  s tu d e n ts  

(Dunn and  Dunn, 1978; Dunn, Dunn, an d  P r i c e ,  1979; Dunn and  P r i c e ,  1980; 

Flncham  and  B a r l in g ,  1978 ; K agan, 1964; K agan, e t  a l . , 1966; Kogan and 

W allack , 1964; N o rw ick i and S t r i c k l a n d ,  1973; R o t t e r ,  1966; S te w a r t ,

1981; W itk in , 1962, 1 9 6 7 ). The e i g h t  s tu d i e s  c i t e d  w hich  e iqp lo red  th e  

r e l a t i o n s h i p  betw een  l e a r n in g  s t y l e  and i n s t r u c t i o n a l  m ethodo logy  in 

d ic a te d  t h a t  t h i s  r e l a t i o n s h i p  may a f f e c t  s tu d e n t  ach ie v e m e n t (A nderson 

and B ru c e , 1979; Dunn and  Dunn, 1979; H e l le r  (N ote  6 ) ;  H orak (N ote 5 ) ;  

P r i c e ,  e t  a l . , 1981; S h e r i f f  and W illia m s  (N ote  4 ) ;  Sauerm an and M ic h a e l, 

1980; T u rn e r , 1 9 7 9 ). R e se a rc h  on l e a r n in g  s t y l e ,  how ever, i s  r e l a t i v e l y
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r e c e n t  and  i s  l im i t e d  to  a  s m a l l  num ber o f  s t u d i e s .  The e f f e c t  o f  th e s e  

p a ra m e te r s  h a s  n o t  b een  a d d re s s e d  in  th e  d eve lopm en t o f  h ig h e r  c o g n i t iv e  

f u n c t i o n ,  deve lopm en t w h ic h  t h e o r e t i c a l l y  c o u ld  b e  s i g n i f i c a n t l y  i n f l u 

enced  by a  c o n g ru en ce  b e tw e en  l e a r n in g  o r  c o g n i t iv e  s t y l e  an d  i n s t r u c 

t i o n a l  m e th o d o lo g y . I t  w as a  f u r t h e r  p u rp o s e  o f  t h i s  s tu d y ,  th e n ,  to  

exam ine w h e th e r  a  m atch  b e tw een  l e a r n in g  s t y l e  and i n s t r u c t i o n a l  m ethod 

r e s u l t e d  i n  im proved  s t u d e n t  p e rfo rm a n c e  on h ig h e r  l e v e l  c o g n i t iv e  t a s k s .



CHAPTER 3 

METHODOLOGY

The p u rp o se  o f  t h i s  s tu d y  was to  d e te rm in e  th e  e f f e c t  o f  d i r e c t  i n 

s t r u c t i o n  o f  c r i t i c a l  th in k in g  s k i l l s  on th e  ach ievem en t o f  h ig h e r  c o g n i

t i v e  ta s k s  by e le m e n ta ry  s tu d e n t s  and to  exam ine w h e th e r  a  match b e tw een  

le a r n in g  s t y l e  p re fe re n c e  a n d  i n s t r u c t i o n a l  method r e s u l t e d  in  im proved 

p e rfo rm an ce . A f u r t h e r  p u rp o se  was to  d e te rm in e  w h e th e r  th e  type o f  i n 

s t r u c t i o n  and th e  le a r n in g  s t y l e  p r e f e re n c e  r e s u l te d  i n  d i f f e r e n t  s tu d e n t  

r e a c t io n s  o r  a t t i t u d e s  to w ard  th e  c r i t i c a l  th in k in g  s k i l l s  program .

The m ethodology  to  a c c o m p lish  th e s e  p u rp o se s  h as  b e e n  o u tl in e d  i n  

t h i s  c h a p te r  a s  fo llo w s : ( a )  Sample; (b ) R esea rch  D e s ig n ; (c) P roce

d u re s ; (d) I n s t r u m e n ta t io n ;  ( e )  S t a t i s t i c a l  H y p o th e s is ; ( f )  A n a ly s is ;  

and (g) Summary.

Sample

The sam ple c o n s is te d  o f  135 se c o n d -se m e s te r  f i f t h  g r a d e  e le m e n ta ry  

s tu d e n ts  in  two e le m en ta ry  s c h o o ls  lo c a te d  i n  a  r u ra l - s u b u r b a n  sc h o o l 

d i s t r i c t  w i th  a  t o t a l  s c h o o l  p o p u la tio n  o f  8 ,7 0 0 . The s c h o o l  d i s t r i c t  

r e f l e c t e d  a  p re d o m in a te ly  m id d le  c la s s  so c io eco n o m ic  p o p u la t io n ,  was i n  

th e  m id - A t la n t ic  c o a s ta l  r e g i o n ,  and had a  r a c i a l  c o m p o s itio n  of a p p ro x i 

m ate ly  82% w h ite  and 18% b l a c k .  S tu d e n ts  s c o re d  above a v e ra g e  in  

ach ievem ent on n a t io n a l  s ta n d a r d iz e d  a c h ie v e m e n t t e s t s  (a p p ro x im a te ly  

th e  65 th  p e r c e n t i l e  on th e  com posite  s c o r e ) .

The s c h o o ls  w ere s e l e c t e d  f o r  the  s tu d y  on th e  b a s i s  o f  a  com p arab le  

p o p u la t io n  i n  te rm s o f  so c ioeconom ic  s t a t u s  (m iddle in c o m e ) , e th n ic  b a c k 

ground (a p p ro x im a te ly  85% w h i t e ,  15% b l a c k ) ,  ach ievem en t (a p p ro x im a te ly  

in  th e  6 0 th  p e r c e n t i l e  on s ta n d a rd iz e d  ach iev em en t t e s t s ) , and s iz e
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( a p p ro x im a te ly  550 s tu d e n t s  i n  e ach  s c h o o l ) . Each s c h o o l  had  th r e e  f i f t h  

g ra d e  c l a s s e s  t a u g h t  by t e a c h e r s  who had  co m p arab le  te a c h in g  e x p e r ie n c e  

( 8  t o  15 y e a r s )  and  had p r i o r  e x p e r ie n c e  i n  th e  s c h o o l  d i v i s i o n  (3  to  15 

y e a r s ) .

D e s ig n

The r e s e a r c h  d e s ig n  was e x p e r im e n ta l  w i th  s tu d e n t s  random ly  a s 

s ig n e d  to  t h r e e  g ro u p s  i n  e a c h  s c h o o l:  t r e a tm e n t  o n e , t r e a tm e n t  tw o , and

c o n t r o l .  The random  a s s ig n m e n t was s t r a t i f i e d  a c c o rd in g  to  a  h ig h ,  mod

e r a t e ,  o r  low p r e f e r e n c e  f o r  t e a c h e r - s t r u c t u r e d  l e a r n i n g ,  r e s u l t i n g  i n  a  

f a c t o r i a l  d e s ig n  ( 3 x 2 x 3 )  a s  shown i n  T a b le  3 .1 .

P o s t - t e s t  m easu rem en ts  o f  ach ie v e m e n t o f  h ig h e r  l e v e l  th in k in g  p r o 

c e s s e s  w ere  c o n d u c te d  i n  a l l  t h r e e  g ro u p s  and s e rv e d  a s  th e  d e p e n d e n t 

v a r i a b l e s .  P o s t - t e s t  a t t i t u d e  m easu res  w ere  a d m in is te r e d  to  th e  t r e a t 

m ent G ro u p s , Ai and  A2 , o n ly ,  s in c e  th e  c o n t r o l  g ro u p , A3 , was n o t  i n 

s t r u c t e d  i n  c r i t i c a l  th in k in g  s k i l l s .

P ro c e d u re s

Random A ss ig n m e n t P ro c e d u re  F i f t h  g ra d e  s tu d e n t s  i n  th e  two 

s c h o o ls  (72 and  63 r e s p e c t i v e l y )  w ere random ly  a s s ig n e d  to  th e  two t r e a t 

m ent g ro u p s  and  th e  c o n t r o l  g ro u p  in  e a ch  s c h o o l  u s in g  a  random  b lo c k  a s 

s ig n m e n t p r o c e d u r e .  The a d m i n i s t r a t i o n  and  s c o r in g  o f  th e  L e a rn in g  S ty le  

I n v e n to r y  (A ppend ix  B) c l a s s i f i e d  s tu d e n t s  a s  h a v in g  a  h ig h ,  m o d e ra te , o r  

low p r e f e r e n c e  f o r  t e a c h e r  s t r u c t u r e .  U s in g  a  random  num ber t a b l e ,  e q u a l  

num bers o f  s tu d e n t s  from  e a c h  p r e f e r e n c e  g roup  w ere a s s ig n e d  to  th e  

te a c h e r - p a c e d ,  s e l f - p a c e d ,  and  c o n t r o l  g ro u p s  a s  shown i n  T a b le  3 .1 .  The 

t r e a tm e n t  g ro u p s  i n  each  s c h o o l  w ere o f  e q u a l  s i z e  and  no m o r t a l i t y  oc

c u r r e d  d u r in g  th e  tim e  th e  s tu d y  was c o n d u c te d .
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TABLE 3.1
number o f  students w ith  d if f e r in g  l e a r n in g  style

PREFERENCES IN THREE TREATMENT GROUPS

T re a tm e n t

Ai
T e a c h e r -P a c e d

A2
S e l f - P a c e d

A3
C o n tr o l T o ta l

L e a rn in g  S ty le  
P r e fe r e n c e  Cl 5 5 5 15

S ch o o l
Bl

L e a rn in g  S ty le  
P r e fe r e n c e  C2 12 12 12 36

L e a rn in g  S ty le  
P r e fe r e n c e  C3 4 4 4 1 2

T o ta l 2 1 2 1 2 1 63

L e a rn in g  S ty le  
P r e f e r e n c e  Cj 5 5 5 15

S ch o o l
b2

L e a rn in g  S ty le  
P r e f e r e n c e  C2 14 14 14 42

L e a rn in g  S ty le  
P r e f e r e n c e  C3 5 5 5 15

T o ta l 24 24 24 72

T o ta l
Group
(B oth
S c h o o ls )

L e a rn in g  S ty le  
P r e fe r e n c e  C^ 1 0 1 0 1 0 30

L e a rn in g  S ty le  
P r e f e r e n c e  C2 26 26 26 78

L e a rn in g  S ty le  
P r e f e r e n c e  C3 9 9 9 27

N = 135

T re a tm e n t Aj was te a c h e r - p a c e d  i n s t r u c t i o n  o f  c r i t i c a l  t h in k i n g  s k i l l s .

T re a tm e n t A2 was s e l f - p a c e d  i n s t r u c t i o n  o f  c r i t i c a l  th in k in g  s k i l l s .

T re a tm e n t A3 was a  c o n t r o l  g ro u p  w i th  no i n s t r u c t i o n  in  c r i t i c a l  
th in k in g  s k i l l s .
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TABLE 3 .1  (c o n tin u e d )

L earn in g  S t y l e  P re fe re n c e  Ci was a low p r e f e r e n c e  f o r  t e a c h e r - s t r u c tu r e d  
l e a r n i n g .

L earn in g  S t y l e  P re fe re n c e  C2  was a  m o d e ra te  p r e f e r e n c e  f o r  t e a c h e r -  
s t r u c t u r e d  le a r n in g .

L earn in g  S t y l e  P re fe re n c e  C3 was a  h ig h  p r e f e re n c e  f o r  t e a c h e r - s t r u c tu r e d  
l e a r n i n g .



38

T eacher T r a in in g  P ro c e d u re  The t h r e e  f i f t h  g ra d e  t e a c h e r s  a t  

e a c h  sc h o o l w ere  a s s ig n e d  random ly  to  t h e  two e x p e r im e n ta l  g ro u p s  and 

to  th e  c o n t r o l  g ro u p . A l l  s i x  t e a c h e r s  r e c e iv e d  a p p ro x im a te ly  e ig h t  

h o u rs  o f  t r a i n i n g  p r io r  to  th e  commencement o f  th e  s tu d y .  The f o u r  

t r a i n i n g  s e s s i o n s  w ere:

S e ss io n  1 .  Theory and  r e s e a r c h  b a s e  f o r  c r i t i c a l  th in k in g  s k i l l s .

N atu re  an d  r e a s o n  f o r  th e  s tu d y .

S e ss io n  2 .  The i n s t r u c t i o n a l  m a t e r i a l s .

S p e c if ic  t e a c h in g  m e th o d o lo g ie s .

S e s s io n  3 .  D e m o n s tra tio n  o f  t e a c h in g  le s s o n s .

P r a c t i c e  i n  e a c h  ty p e  o f  le s s o n  and p rob lem .

S e ss io n  4 .  M o n ito rin g  p r o c e s s e s .

Record k e e p in g  p ro c e d u re s .

T e s tin g  p r o c e d u r e s .

Time s c h e d u le s .

W eekly m e e tin g s  o r  c o n fe re n c e s  w ith  t e a c h e r s  c o n d u c tin g  th e  e x p e r im e n ta l  

c l a s s e s  w ere h e ld  to  d i s c u s s  an y  d i f f i c u l t i e s ,  p ro b le m s , a n d /o r  th e  on

g o in g  p r o g re s s  o f  th e  w ork .

I n s t r u c t i o n a l  P ro c e d u re s  O b je c t iv e s ,  i n s t r u c t i o n a l  s t r a t e g i e s ,  

d a i l y  le s s o n  p l a n s ,  c h a r t s ,  o v e rh e a d  t r a n s p a r e n c i e s ,  s tu d e n t  w o rk s h e e ts ,  

and  answ er k e y s  w ere d e v e lo p e d  f o r  each  u n i t  o f  i n s t r u c t i o n  and  w ere 

h oused  i n  a  c u rr ic u lu m  n o te b o o k . F o r e a s y  a c c e s s  s tu d e n t  c o p ie s  o f  work

s h e e ts  w ere f i l e d  in  f o l d e r s  p la c e d  i n  p o r ta b l e  c o n ta i n e r s .  A l l  i n s t r u c 

t i o n a l  m a t e r i a l s  were c a r e f u l l y  s c r i p t e d  so  t h a t  t e a c h e r s  c o u ld  d e l i v e r  

le s s o n s  a s  s i m i l a r  in  n a tu r e  a s  p o s s ib l e .
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The m a t e r i a l s  u se d  f o r  i n s t r u c t i o n  w ere  v e r b a l  a n a lo g ie s  an d  i n 

d u c t iv e  th in k in g  s k i l l  p ro b lem s w r i t t e n  f o r  th e  s tu d y ;  a d a p ta t io n s  o f  

d e d u c tiv e  and  i n d u c t iv e  th in k in g  p ro b lem s and  f l g u r a l  a n a lo g y  p ro b le m s 

d e s ig n e d  by  H am ad ek  (1 9 7 6 , 1 9 8 2 ) , G a l la g h e r ,  J . J .  (1 9 7 5 ) , P o s t  and 

Eads (1 9 8 2 ) , and Ryan (1 9 7 1 ); and  a  p ro b lem  s o lv in g  p r o c e s s  d e v e lo p e d  

by  P a r n e s ,  N o d le r , and  B io n d i (1 9 7 6 ) .

S tu d e n ts  in  th e  t r e a tm e n t  g ro u p s  en g ag ed  i n  l e a r n in g  c r i t i c a l  th in k 

in g  s k i l l s  f o r  se v en  w eek s, 25 m in u te s  p e r  d a y , f i v e  d a y s  p e r  w eek , o r  

a p p ro x im a te ly  15 h o u rs  o f  i n s t r u c t i o n  a s  f o l lo w s :

One Week -  I n t r o d u c t i o n  t o  T h in k in g  S k i l l s

Two Weeks -  V e rb a l  A n a lo g ie s

One Week -  F i g u r a l  A n a lo g ie s

One a n d  O n e-H alf  Weeks -  D e d u c tiv e  T h in k in g  S k i l l s

One a n d  O ne-H alf Weeks -  I n d u c t iv e  T h in k in g  S k i l l s

The s e l e c t i o n  o f  th e  c o n te n t  was b a se d  on s k i l l s  m ost o f t e n  d e f in e d  

i n  c r i t i c a l  t h in k in g :  c l a s s i f i c a t i o n  o f  and  r e l a t i o n s h i p s  b e tw een  v e r 

b a l  and n o n - v e r b a l  sym bo ls  and  b o th  d e d u c t iv e  and in d u c t iv e  t h in k in g  p r o 

c e s s e s .  The c o n te n t  f o r  th e  i n s t r u c t i o n a l  p rogram  was th e  same i n  b o th  

t r e a tm e n t  g ro u p s .

The t e a c h in g - l e a r n in g  p r o c e s s  u sed  f o r  e a ch  u n i t  o f  i n s t r u c t i o n  i n 

c lu d e d  th e  f o l lo w in g  s t e p s :

1) S ta te m e n t  o f  th e  o b j e c t iv e  and th e  r a t i o n a l e .

2) D i r e c t  t e a c h in g  o f  th e  c o n c e p t.

3) G uided  p r a c t i c e .

4) In d e p e n d e n t p r a c t i c e

5) S tu d e n t  d e s ig n e d  p ro b le m s .



40

6 ) E v a lu a t io n  and  summary.

D is c u s s io n  and  th e  e x ch an g e  o f  i d e a s  w ere  e n c o u ra g e d  th ro u g h o u t  th e  i n 

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

T re a tm e n t Group Ai was a t e a c h e r - p a c e d  c l a s s  w here th e  p ro b lem  was 

in t r o d u c e d ,  i d e n t i f i e d ,  d i s c u s s e d ,  p r a c t i c e d ,  and  c o r r e c te d  a s  a  t o t a l  

c l a s s .  I n  t h i s  g roup  t e a c h e r  d i r e c t i o n  was p ro v id e d  to  e a c h  s tu d e n t  i n  

e s s e n t i a l l y  th e  same q u a n t i ty  and e a c h  s tu d e n t  co m p le ted  a  s i m i l a r  am ount 

o f  m a t e r i a l .  S tu d e n ts  k e p t  a  lo g  o f  w ork c o m p le te d  and r a t e d  th e  d i f f i 

c u l t y  o f  e a c h  p rog ram  s e c t i o n  ( I n t r o d u c t io n ,  V e rb a l  A n a lo g ie s ,  F ig u r a l  

A n a lo g ie s ,  D e d u c tiv e  S k i l l s ,  and  I n d u c t iv e  S k i l l s ) .  A copy o f  th e  lo g  

u sed  can  b e  fo und  i n  A ppendix  A,

T re a tm e n t Group A2 was a  s e l f - p a c e d  c l a s s  w h e re , a f t e r  th e  o r i g i n a l  

i n t r o d u c t i o n  o f  th e  p ro b lem  and  i n s t r u c t i o n  on p r o c e s s e s ,  e a c h  s tu d e n t  

p ro c e e d e d  th ro u g h  th e  m a t e r i a l  a t  h i s  own p a c e .  M a te r ia l  c o n g ru e n t  w i th  

th e  o b j e c t iv e  was a v a i l a b l e  a t  i n c r e a s i n g  l e v e l s  o f  c o m p le x ity  a n d /o r  

d i f f i c u l t y ,  and was d e s ig n e d  so  t h a t  s tu d e n t s  c o u ld  c o v e r  v a r y in g  am ounts 

o f  m a t e r i a l  a c c o r d in g  to  t h e i r  own. p r o g r e s s .  S tu d e n ts  who n e e d ed  a d d i 

t i o n a l  h e lp  r e c e iv e d  i n d iv i d u a l  a s s i s t a n c e  fro m  th e  t e a c h e r .  The p ro b 

lem s w ere  s e l f - c o r r e c t e d  by s tu d e n t s  th ro u g h  t h e  u se  o f  a v a i l a b l e  an sw er 

k e y s . S tu d e n ts  k e p t  th e  same lo g  a s  i n  T re a tm e n t Group A i . D a ily  w ork 

in  b o th  t r e a tm e n t  g ro u p s  was c o l l e c t e d  f o r  m o n ito r in g  and  a n a l y s i s .

T re a tm e n t Group A3 , th e  c o n t r o l  g ro u p , d id  n o t  r e c e iv e  i n s t r u c t i o n  

in  c r i t i c a l  t h in k in g  s k i l l s .  D u rin g  th e  tim e  p e r io d  a s s ig n e d  f o r  c r i t i 

c a l  th in k in g  s k i l l s  i n s t r u c t i o n  th e s e  g ro u p s  w orked  on s o c i a l  s t u d i e s ,  

p o e t r y ,  w r i t i n g ,  and  dram a p r o j e c t s  d e v e lo p e d  b y  th e  t e a c h e r s .
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The p r o je c t  was I n i t i a t e d  i n  s c h o o l Bi f i r s t ,  fo llo w e d  by  School B2 

s i x  w eeks l a t e r  in  o r d e r  to  accom m odate th e  t e a c h e r  t r a i n in g  s c h e d u le ,  

u se  o f  m a t e r i a l s ,  and  n e c e s s a ry  m o n ito r in g  t im e .  The i n s t r u c t i o n a l  

p e r io d  f o r  c r i t i c a l  t h in k in g  i n  s c h o o l  Bl was t h e  f i r s t  p a r t  o f  th e  

s c h o o l  day . In  th e  se co n d  s c h o o l ,  b ecau se  o f  i t s  s c h e d u le , i n s t r u c t i o n  

o c c u r r e d  fo llo w in g  lu n c h .  The e ig h t h  week o f  t h e  work in  e a c h  sc h o o l 

was u s e d  f o r  t e s t i n g  p ro c e d u re s .

C lassroom  o b s e r v a t io n s  and a u d io  c a s s e t t e  t a p e s  o f  l e s s o n s  were 

made p e r i o d i c a l l y  to  i n s u r e  t h a t  t e a c h e r s  w ere  fo llo w in g  th e  s p e c i f i c  

p ro c e d u r e s  i n  th e  c u r r ic u lu m  g u id e  to  im plem ent th e  i n s t r u c t i o n a l  p ro 

gram .

A ssessm en t P ro c e d u re s  The O tis-L en n o n  M e n ta l A b i l i t y  T e s t  was 

a d m in is te r e d  to  e a ch  s tu d e n t  p r i o r  to  the  s tu d y  f o r  th e  p u rp o s e  o f  a s 

s e s s i n g  th e  a b i l i t y  o r  i n t e l l i g e n c e  q u o t ie n t .  The s c o re s  o b ta in e d  were 

to  b e  u sed  a s  a  c o v a r i a n t  in  th e  a n a ly s i s  o f  a c h ie v e m e n t o f  h i g h e r  l e v e l  

t h in k i n g  s k i l l s  i f  s i g n i f i c a n t  d i f f e r e n c e s  o c c u r r e d  betw een t r e a tm e n t  

g ro u p s .  They w ere a l s o  used  a s  a  b a s e l in e  f o r  g a in s  in  a b i l i t y  s c o re s  

t h a t  m ig h t o c c u r  a s  a  r e s u l t  o f  th e  i n s t r u c t i o n a l  p ro c e d u re s .

The L ea rn in g  S t y l e  P r e fe r e n c e  In v e n to ry  w as a d m in is te re d  t o  a l l  

s t u d e n t s  p r i o r  to  th e  random  a s s ig n m e n t to  t r e a tm e n t  g ro u p s . The 

N o rw ic k i I n t e r n a l - E x te r n a l  Locus o f  C o n tro l In s t r u m e n t  was a l s o  a d m in is

t e r e d  t o  a l l  s tu d e n t s  p r i o r  to  a s s ig n m e n t.

M o n ito r in g  fo rm s w ere  k e p t by s tu d e n ts  and  t e a c h e r s  d u r in g  th e  in 

s t r u c t i o n a l  p e r io d  f o r  e ach  p rog ram  component (A ppendix  A ) .
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F o llo w in g  th e  se v en -w e e k  i n s t r u c t i o n a l  p ro g ram , t h e  R oss T e s t o f  

H ig h e r  C o g n it iv e  P ro c e s s  w as a d m in is te r e d  to  a l l  s t u d e n t s  to  a s s e s s  th e  

ac h iev em en t o f  c r i t i c a l  t h in k in g  s k i l l s .  A lso  th e  O tis -L e n n o n  M ental 

A b i l i t y  T e s t w as a d m in is te r e d  to  a l l  s tu d e n t s  f o l lo w in g  th e  i n s t r u c t i o n a l  

p e r io d  to  d e te rm in e  w h e th e r  d i f f e r e n c e s  i n  a b i l i t y  s c o r e s  e x i s t e d  due t o  

th e  i n s t r u c t i o n a l  p rog ram .

An a t t i t u d e  in v e n to r y  was a d m in is te r e d  t o  s tu d e n t s  in  th e  two t r e a t 

m ent g ro u p s  to  a s s e s s  s t u d e n t  r e a c t i o n  to  th e  i n s t r u c t i o n a l  program  in  

th in k in g  s k i l l s  (A ppendix  A) .

A l l  t e s t  a d m i n i s t r a t i o n  was c o n d u c te d  u n d e r  s t a n d a r d iz e d  c o n d i t io n s  

f o l lo w in g  p ro c e d u re s  o u t l i n e d  in  t h e  t e s t i n g  m anuals  a n d  a s  d e t a i l e d  i n  

i n s t r u c t i o n s  f o r  t e a c h e r s .  The s c o r i n g  o f  t e s t s  and r e c o r d in g  o f  d a ta  

w ere v e r i f i e d  b y  a  t e a c h e r  and a  co m p u te r c o n s u l t a n t  who w ere  n o t  in 

v o lv e d  i n  th e  e x p e r im e n ta l  com ponent o f  th e  s tu d y .

In s  t ru m e n ta t io n

A v a i la b le  i n s t r u m e n ta t io n  to  a s s e s s  th e  d e v e lo p m en t o f  c r i t i c a l  

th in k in g  s k i l l s  o r  h ig h e r  c o g n i t iv e  p r o c e s s e s  h a s  b e e n  l i m i t e d .  The 

c h o ic e s  w ere t h e  u se  o f  a  g roup  i n t e l l i g e n c e  o r  a b i l i t y  m easu re  and 

more r e c e n t l y  d e v e lo p e d  t e s t s  d e s ig n e d  to  m ea su re  h ig h e r  l e v e l s  o f 

c o g n i t io n  a s  d e f in e d  by Bloom  (1 9 5 6 ) . One o f  e a ch  w as s e l e c t e d  f o r  

u se  i n  t h i s  s t u d y ,  th e  s e l e c t i o n  b e in g  b a sed  on th e  in s t r u m e n t  w ith  th e  

g r e a t e s t  r e l i a b i l i t y  and v a l i d i t y  a n d  w hich m a tc h e d , i n  p a r t ,  th e  i n 

s t r u c t i o n a l  p ro g ra m .

The O tis -L e n n o n  M e n ta l A b i l i t y  T e s t  ( O t is  and L en n o n , 1968) was u s e d  

to  m easu re  i n t e l l i g e n c e .  T h is  g roup  a d m in is te r e d  t e s t  h a s  a  r e l i a b i l i t y  

o f  .9 4  to  .96  a n d  c o n c u r r e n t  v a l i d i t y  w ith  o t h e r  i n t e l l i g e n c e  s c a l e s .
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B uros (1 9 7 2 ) , S ev en th  M en ta l M easurem ent Y earbook , i n d i c a t e s  th e  t e s t  to  

b e  v a l id  a n d  r e l i a b l e  a s  a  g ro u p  i n t e l l i g e n c e  m e a su re . As in d i c a t e d  by 

th e  t e s t  d e v e lo p e r s ,  t h i s  in s t ru m e n t  was c o n s tr u c te d  w i th  an em p h asis  on 

m e a su rin g  th e  s t u d e n t s ’ f a c i l i t y  in  r e a s o n in g  and i n  d e a l in g  a b s t r a c t l y  

w i th  v e r b a l ,  sy m b o lic , and f i g u r a l  i te m s .  P e rfo rm an ce  on th e s e  t a s k s ,  

r e f l e c t s ,  t o  some e x t e n t ,  e x p e r ie n c e  th e  s tu d e n t  h a s  had  in  w o rk in g  w ith  

a b s t r a c t  r e l a t i o n s h i p s  among w o rd s , n u m b ers , and o th e r  sym bo ls. Raw 

s c o re s  a t t a i n e d  by s tu d e n t s  on t h i s  t e s t  w ere c o n v e r te d  to  D e v ia t io n  I .Q . 

s c o r e s ,  a  n o rm a liz e d  s ta n d a r d  s c o re  o f  1 0 0  w ith  a  s ta n d a r d  d e v ia t io n  o f  

16 p o in t s ,  th ro u g h  th e  t e c h n i c a l  c o n v e rs io n  t a b l e s  a v a i l a b l e .

S p e c i f i c  i te m s  on t h i s  t e s t  in c lu d e d  v e r b a l  a n a lo g ie s  and m ea n in g s , 

f i g u r a l  a n a lo g ie s  an d  r e l a t i o n s h i p s ,  and n u m e r ic a l  r e l a t i o n s h i p s  and 

p rob lem  s o lv in g .  B ecau se  o f  th e  r e l a t i v e l y  l a r g e  num bers o f  a n a lo g y  

i te m s  on t h i s  t e s t ,  i t  more c lo s e l y  m atch es  th e  i n s t r u c t i o n a l  p ro g ram  

i n  c r i t i c a l  th in k in g  u se d  in  t h i s  s tu d y  th a n  o th e r  a v a i l a b l e  m e a su re s .

I t  d id  n o t ,  how ever, d iv id e  s k i l l s  i n t o  s u b t e s t s ,  b u t  u sed  a  v a r i e t y  o f 

i te m s  f o r  a  t o t a l  a b i l i t y  s c o r e .  The s c o r e s  o b ta in e d  on t h i s  t e s t  w ere 

u s e d  a s  a  m easure  o f  th e  ach iev em en t o f  h ig h e r  l e v e l  th in k in g  s k i l l s .

The R oss T e s t o f  H ig h e r  C o g n it iv e  P ro c e s s e s  (R oss and R o ss , 1976) 

was used  a s  a n o th e r  m easu re  o f  th e  d ep e n d en t v a r i a b l e ,  h ig h e r  l e v e l  

th in k in g  s k i l l s .  T h is  in s t r u m e n t  was d e s ig n e d  to  m easu re  th e  l e v e l s  o f  

a n a ly s i s ,  s y n th e s i s ,  and  e v a lu a t io n  o f  th e  Bloom taxonom y in  e le m e n ta ry  

s tu d e n ts  (g ra d e s  4 to  6 ) ,  The s u b s e c t io n s  o f  th e  t e s t  a r e :  A n a lo g ie s ,

M iss in g  P re m is e s ,  and  A n a ly s is  o f  R e le v a n t and I r r e l e v a n t  In fo rm a t io n  

w h ich  m easu re  th e  a n a l y s i s  l e v e l ;  D e d u c tiv e  R e a so n in g , and Q u e s tio n in g
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S t r a t e g i e s  w h ich  m easure  th e  e v a lu a t io n  l e v e l ;  and A b s t r a c t  R e la t i o n 

s h ip s ,  S e q u e n t ia l  S y n th e s i s ,  and A n a ly s is  o f  A t t r i b u t e s  w hich  m easu re  

s y n th e s i s .  The 105 ite m  t e s t  h a s  been  norm ed on b o th  g i f t e d  and non

g i f t e d  p o p u la t io n s  and h a s  a  s p l i t - h a l f  r e l i a b i l i t y  o f  .92  and a  t e s t -  

r e t e s t  r e l i a b i l i t y  o f  .9 4 ,  b o th  s i g n i f i c a n t  a t  beyond th e  .0 0 1  l e v e l  o f  

c o n f id e n c e .  C o n s tru c t  v a l i d i t y  o f  c h r o n o lo g ic a l  ag e  and t o t a l  s c o re s  

was fo u n d  to  b e  ,6 7 4 . Raw s c o r e s  w ere u se d  f o r  m easurem ent o f  a c h ie v e 

m ent on t h i s  t e s t .  The mean s c o re s  and s ta n d a r d  d e v ia t io n s  w ere  c a lc u 

l a t e d  f o r  t h i s  s tu d y ,  and a  com p ariso n  o f  th e s e  r e s u l t s  w i th  th o s e  p r o 

v id e d  i n  th e  t e c h n i c a l  m anual o f  th e  R oss T e s t  can  be  found  i n  th e  r e 

s u l t s .

C a lla h a n  and  Corvo (1980) d id  a  v a l i d a t i o n  s tu d y  o f  th e  Ross T e s t  

w hich  ( 1 ) p ro v id e d  e v id e n c e  f o r  th e  s t r u c t u r a l  v a l i d i t y  o f  t h i s  m easu re  

th ro u g h  a  f a c t o r  a n a ly s i s  o f  e a c h  s u b t e s t ,  ( 2 ) s u p p o r te d  th e  v iew  t h a t  

th e  R oss T e s t  i s  n e i t h e r  an  i n t e l l i g e n c e  n o r  an  a c h ie v e m e n t t e s t  th ro u g h  

c o r r e l a t i o n a l  d a ta  c o l l e c t e d ,  and  (3 ) i n d i c a t e d  an  a p p r o p r i a t e  u s e  o f  

th e  in s t ru m e n t  to  be e v a lu a t io n  o f  p rogram s d e s ig n e d  to  te a c h  h ig h e r  

l e v e l  th in k in g  s k i l l s .

The s u b s e c t io n  o f  th e  t e s t  m ost c lo s e l y  r e l a t e d  t o  th e  i n s t r u c t i o n a l  

p rogram  was th e  v e r b a l  a n a lo g y  s e c t i o n .  The d e d u c tiv e  r e a s o n in g  i te m s  

w ere  s i m i l a r  i n  p ro c e s s  to  th e  i n s t r u c t i o n a l  p ro b le m s, b u t  n o t  i n  fo rm a t.

The r e l e v a n t  and  i r r e l e v a n t  in fo r m a t io n  i te m s  w ere s i m i l a r  i n  p r o c e s s  b u t 

n o t  fo rm a t to  a  s e c t io n  o f  th e  i n d u c t iv e  r e a s o n in g  com ponent o f  i n s t r u c 

t i o n .  The e n t i r e  t e s t  b a t t e r y  was u sed  i n  o r d e r  to  d e te rm in e  w h e th e r  

t r a n s f e r  o c c u rre d  from  one ty p e  o f  t h in k in g  s k i l l  t o  a n o th e r  and w h e th e r  

th e  t o t a l  s c o re  w ould be a f f e c t e d  by t r e a tm e n t  o r  l e a r n in g  s t y l e  p r e f e r e n c e .
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An o p en -en d ed  p rob lem  d e s ig n e d  f o r  th e  s tu d y  was u sed  to  a s s e s s  

th e  in d u c t iv e  th in k in g  p r o c e s s  a c h ie v e d . However, q u a n t i f i c a t i o n  o f  

r e s p o n s e s  p ro v ed  t o  be im p o s s ib le .

S e v e ra l  l e a r n in g  s t y l e  i n v e n t o r i e s  w ere  exam ined f o r  p o s s ib l e  u se  

i n  t h i s  s tu d y .  The L e a rn in g  S ty le  In v e n to ry  (LSI) d e v e lo p ed  by  Dunn, 

Dunn, and P r ic e  (1978) and th e  R e n z u li  L e a rn in g  S ty le  In v e n to ry  (1976) 

a s s e s s  m u l t ip le  com ponents o f  l e a r n in g  s t y l e  and th u s  had an  i n s u f f i c i e n t  

number o f  i te m s  a d d re s s in g  t h e  p a ra m e te r  o f  s e l f - p a c in g  o r  s t r u c t u r e  v e r 

s u s  te a c h e r - p a c in g  o r  s t r u c t u r e  p r e f e r e n c e s  needed  f o r  th e  s tu d y .  The 

Group Embedded F ig u re s  T e s t  (O ttm an , R a s k in , and W itk in , 1971) w hich  mea

s u r e s  f i e l d  dependence  v e r s u s  f i e l d  in d ep e n d e n c e  was n o t d e s ig n e d  n o r  

norm ed f o r  th e  a g e  group u s e d ;  a  com plex , i n d iv id u a l  t e s t  w ould  have  been  

n e c e s s a ry  to  a s s e s s  t h i s  p a ra m e te r  in  c h i l d r e n  w hich  was n o t  f e a s i b l e  in  

t h i s  s tu d y .

A L e a rn in g  S ty le  I n v e n to ry  was t h e r e f o r e  d e s ig n e d  to  m easu re  a  p r e f 

e re n c e  f o r  s e l f - p a c in g  and s t r u c t u r e  v e r s u s  a  p r e f e r e n c e  f o r  t e a c h e r -  

p a c in g  o f  i n s t r u c t i o n a l  w o rk . A copy o f  th e  in s t ru m e n t  and th e  s c o r in g  

p ro c e d u re  can  be found  in  A ppend ix  B. A 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  o f  0 .8 5  was o b ta in e d  f o r  t h i s  in s t r u m e n t .  I n t e r n a l  c o n s is te n c y  

was m easured  by a  c o r r e l a t i o n  o f  th e  f i r s t  e ig h t  i te m s  m atched  w ith  th e  

seco n d  e ig h t  i te m s  on th e  s i x t e e n  ite m  in v e n to r y  (A ppendix B ) .

The N o r w ic k i-S tr ic k la n d  S c a le  (1973) f o r  m easu rin g  lo c u s  o f  c o n t r o l  

was a d m in is te re d  t o  d e te rm in e  th e  r e l a t i o n s h i p  betw een  lo c u s  o f  c o n t r o l  

and  p r e f e r e n c e  f o r  t e a c h e r - p a c in g .  The c o r r e l a t i o n  was low (0 .2 2 )  and 

th e  ran g e  o f  s c o r e s  l im i te d ;  t h e r e f o r e  t h i s  in s tru m e n t  was n o t  u se d  in  

th e  s t r a t i f i c a t i o n  p ro c e s s  f o r  random a ss ig n m e n t p u rp o s e s .
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A r a t i n g  s c a l e  was d e s ig n e d  t o  m easu re  s tu d e n t  r e s p o n s e  to  t h e  in 

s t r u c t i o n a l  p ro g ram  on c r i t i c a l  th in k in g  s k i l l s .  S tu d e n t  r a t i n g s  on th e  

i te m s  w ere  u se d  to  a s s e s s  t h e  a t t i t u d e  o f  t h e  t r e a tm e n t  g ro u p s  to w ard  

l e a r n i n g  c r i t i c a l  th in k in g  s k i l l s .  A copy o f  t h i s  in s t r u m e n t  a n d  th e  

s c o r in g  p ro c e d u re  can  b e  fo u n d  i n  A ppend ix  A.

S t a t i s t i c a l  H y p o th e s is

The h y p o th e s e s  o f  t h i s  s tu d y  w e re :

Hq1 T h e re  was no s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  a c h ie v e m e n t o f  

h ig h e r  l e v e l  t h in k in g  i n  f i f t h  g ra d e  s tu d e n t s  among th e  te a c h e r - p a c e d  

i n s t r u c t i o n a l  g ro u p s ,  t h e  s e l f - p a c e d  i n s t r u c t i o n a l  g ro u p s ,  and th e  con

t r o l  g ro u p s .

Ho2 T h e re  was no s i g n i f i c a n t  d i f f e r e n c e  in  a c h ie v e m e n t o f  

h ig h e r  l e v e l  t h in k in g  b e tw e en  g ro u p s  o f  s tu d e n t s  d i f f e r i n g  on l e v e l s  

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

Ho3 T h e re  was no s i g n i f i c a n t  i n t e r a c t i o n  b e tw een  t r e a tm e n t  

and p r e f e r e n c e  on s tu d e n t  a c h ie v e m e n t o f  h i g h e r  l e v e l  t h in k in g .

Ho1* T h e re  was no s i g n i f i c a n t  d i f f e r e n c e  in  th e  a t t i t u d e s  o f  

s tu d e n t s  to w ard  i n s t r u c t i o n  o f  c r i t i c a l  th in k in g  s k i l l s  be tw een  th e  

te a c h e r - p a c e d  g ro u p  and th e  s e l f - p a c e d  g ro u p .

Ho5 T h e re  was no  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  a t t i t u d e s  o f  

g ro u p s  o f  s tu d e n t s  d i f f e r i n g  on l e v e l s  o f  p r e f e r e n c e  f o r  t e a c h e r  s t r u c 

tu r e d  l e a r n in g  to w ard  th e  i n s t r u c t i o n a l  p ro g ram  in  c r i t i c a l  t h in k in g  

s k i l l s .

Ho6 T h e re  was no  s i g n i f i c a n t  i n t e r a c t i o n  b e tw een  t r e a tm e n t  and 

p r e f e r e n c e  in  s t u d e n t s '  a t t i t u d e s  to w a rd  th e  i n s t r u c t i o n  o f  c r i t i c a l  

t h in k in g  s k i l l s .
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A n a ly s is

The means and s ta n d a r d  d e v ia t io n s  o f  a c h ie v e m e n t s c o r e s  o f  s tu d e n t s  

i n  a l l  e ig h te e n  c e l l s  o f  th e  e x p e r im e n ta l  d e s ig n  w ere  com puted (F ig u re

2 ) .  The means and  s ta n d a r d  d e v ia t io n s  o f  s c o r e s  on a t t i t u d i n a l  m easu res  

w ere  com puted i n  th e  tw e lv e  c e l l s  r e p r e s e n t in g  s tu d e n t s  in  e x p e r im e n ta l  

g ro u p s , Ai and  A2 .

A th re e -w a y  a n a ly s i s  o f  v a r ia n c e  ( 3 x 3 x 2 )  (ANOVA) was u se d  to  

d e te rm in e  w h e th e r  s i g n i f i c a n t  d i f f e r e n c e s  (p < .0 5 )  i n  th e  a c h iev em en t 

o f  h ig h e r  l e v e l  th in k in g  s k i l l s  e x i s t e d  a s  th e  r e s u l t  o f  th e  m ain  e f 

f e c t s  o f  T re a tm e n t (A ), S c h o o ls  (B ) , and  L e a rn in g  S ty le  (C ) , a s  w e l l  to  

d e te rm in e  any i n t e r a c t i o n  e f f e c t s ,  AB, AC, BC, and ABC.

An a n a ly s i s  o f  c o v a r ia n c e  (ANOVA) was u se d  t o  d e te rm in e  w h e th e r  

s i g n i f i c a n t  d i f f e r e n c e s  (p < .0 5 )  in  a b i l i t y  s c o r e s  e x i s t e d  due to  

T re a tm e n t (A ) , S c h o o ls  (B ) , and L e a rn in g  S ty le  P r e f e r e n c e  (C ) , a s  w e l l  

a s  any i n t e r a c t i o n  e f f e c t s ,  AB, AC, BC, and  ABC, The p o s t - t e s t  a b i l i t y  

s c o r e s  w ere c o v a r ie d  by  th e  p r e t e s t  a b i l i t y  s c o r e .

A th re e -w a y  a n a ly s i s  o f  v a r i a n c e  ( 2 x 3 x 2 )  was u se d  to  d e te rm in e  

w h e th e r  s i g n i f i c a n t  d i f f e r e n c e s  (p < .0 5 ) i n  s tu d e n t  a t t i t u d e  tow ard  

l e a r n in g  c r i t i c a l  th in k in g  s k i l l s  e x i s t e d  b e c a u se  o f  th e  m ain  e f f e c t s  

o f  T re a tm e n t (A ) , S c h o o ls  (B ) , and  L e a rn in g  S ty le  ( C ) , a s  w e l l  a s  any 

i n t e r a c t i o n  e f f e c t s ,  AB, AC, BC, and ABC.

The n u l l  h y p o th e s e s  w ere r e j e c t e d  i f  s i g n i f i c a n t  d i f f e r e n c e s  (p < 

.0 5 )  w ere fo u n d  be tw een  g ro u p s .

The d a ta  and  s t a t i s t i c a l . a n a l y s e s  w ere  v e r i f i e d  by  th e  com puter 

c o n s u l t a n t  a t  th e  C o lle g e  o f  W illia m  and M ary.
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FIGURE 3.1
EXPERIMENTAL DESIGN FOR TREATMENT AND LEARNING STYLE GROUPS

T reatm en t

A 1
T ea ch e r-P ac e d

a 2
S e lf -P a c e d

A3
C o n tr o l

S choo l
Bl

L e a rn in g  S ty le  
P r e f e r e n c e  Ci

L e a rn in g  S ty le  
P r e fe r e n c e  C2

L e a rn in g  S ty le  
P r e fe r e n c e  C3

S choo l
b2

L e a rn in g  S ty le  
P r e fe r e n c e  Ci

L e a rn in g  S ty le  
P r e fe r e n c e  C2

L e a rn in g  S ty le  
P r e fe r e n c e  C3 ■

Summary

F i f t h  g rad e  s tu d e n t s  (n  = 135) i n  two e le m e n ta ry  s c h o o ls  w ere  r a n 

domly a s s ig n e d  to  t h r e e  g ro u p s , two t r e a tm e n t  and one c o n t r o l ,  u s in g  a  

random  b lo c k  d e s ig n  b a se d  on a  h ig h , m o d e ra te , o r  low  p r e f e r e n c e  o f  

s tu d e n t s  f o r  t e a c h e r - s t r u c t u r e d  l e a r n in g .

T r a in e d  t e a c h e r s ,  random ly  a s s ig n e d  by draw ing  t h e  t r e a tm e n t  g ro u p  

number fro m  a  h a t ,  i n s t r u c t e d  s tu d e n ts  i n  th e  t r e a tm e n t  g ro u p s  i n  t h e  

d ev e lo p m en t o f  c r i t i c a l  t h in k in g  s k i l l s ,  A seven  w eek p rog ram  o f  i n 

s t r u c t i o n  in  v e r b a l  a n a lo g ie s ,  f i g u r a l  a n a lo g ie s ,  d e d u c t iv e  t h i n k i n g ,  

and i n d u c t iv e  t h in k in g  was cond u c ted  u s in g  a  c u r r ic u lu m  g u id e  d e v e lo p e d
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f o r  th e  s tu d y  c o n ta in in g  o b j e c t i v e s ,  i n s t r u c t i o n a l  s t r a t e g i e s ,  s c r i p t e d  

l e s s o n  p l a n s ,  and  i n s t r u c t i o n a l  m a t e r i a l s .  I n s t r u c t i o n  i n  one t r e a tm e n t  

g roup  was t e a c h e r - p a c e d  w i th  t h e  m a te r i a l  p r e s e n t e d ,  p r a c t i c e d ,  and  c o r 

r e c t e d  a s  a  t o t a l  c l a s s .  I n s t r u c t i o n  i n  t h e  seco n d  t r e a tm e n t  g roup  was 

s e l f - p a c e d  w h e re , a f t e r  i n i t i a l  p r e s e n t a t i o n ,  s tu d e n t s  p ro c e e d e d  a t  t h e i r  

own pace  and  c o r r e c te d  t h e i r  own work. The c o n t r o l  g ro u p  d id  n o t  r e c e iv e  

i n s t r u c t i o n  u s in g  c r i t i c a l  th in k in g  s k i l l s  m a t e r i a l s .

F o llo w in g  th e  se v en  w eek , d a i l y  i n s t r u c t i o n a l  p ro g ram  o f  25 m in u te s  

p e r  d a y , th e  a c h ie v e m e n t o f  h ig h e r  l e v e l  t h in k i n g  s k i l l s  was t e s t e d  by 

th e  a d m i n i s t r a t io n  o f  th e  O tis -L e n n o n  M e n ta l  A b i l i t y  T e s t  and  th e  Ross 

T e s t  o f  H ig h e r  C o g n it iv e  P r o c e s s e s .  An a t t i t u d e  in v e n to r y  t o  a s s e s s  s t u 

d e n t  r e s p o n s e  to  th e  c r i t i c a l  th in k in g  s k i l l s  p rog ram  was a l s o  a d m in is 

t e r e d  .

An a n a ly s i s  o f  v a r i a n c e  was used  on t h e  a c h ie v e m e n t and  a t t i t u d e  

m e a su res  t o  d e te rm in e  w h e th e r  s i g n i f i c a n t  d i f f e r e n c e s  (p < .0 5 )  e x i s t e d  

a s  th e  r e s u l t  o f  t h e  m ain e f f e c t s  o f  t r e a tm e n t ,  s c h o o l ,  a n d  l e a r n in g  

s t y l e  p r e f e r e n c e ,  a s  w e l l  a s  t o  d e te rm in e  a n y  s i g n i f i c a n t  i n t e r a c t i o n  

e f f e c t s  be tw een  th e s e  p a ra m e te r s .



CHAPTER 4 

ANALYSIS OF RESULTS

The p u rp o se s  o f t h i s  e x p e r im e n ta l  s tu d y  w e re  to  d e te rm in e  th e  

e f f e c t  o f  te a c h e r - p a c e d  v e r s u s  s e l f - p a c e d  i n s t r u c t i o n  o f  c r i t i c a l  

t h in k i n g  s k i l l s  on th e  a c h ie v e m e n t o f  h ig h e r  c o g n i t iv e  s k i l l s  in  

e le m e n ta ry  s tu d e n t s ;  to  exam ine w h e th e r  a s tu d e n t  p r e f e r e n c e  f o r  h ig h , 

m o d e ra te , o r  low  t e a c h e r - s t r u c t u r e d  le a r n in g  r e s u l t e d  i n  d i f f e r i n g  

a c h ie v e m e n t l e v e l s ;  and t o  a s s e s s  w h e th e r  th e  ty p e  o f i n s t r u c t i o n  a n d /o r  

p r e f e r r e d  l e a r n in g  s t y l e s  had  an  e f f e c t  on s tu d e n t  a t t i t u d e  tow ard  th e  

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

The f o l lo w in g  a n a ly s e s  by h y p o th e s i s  w ere  p e rfo rm ed  u s in g  a l l  

135 s u b je c t s  i n  th e  sa m p le . The d a ta  o b ta in e d  w e re  s u b je c te d  to  an  

a n a l y s i s  o f v a r i a n c e  o r  a n  a n a ly s i s  o f  c o v a r ia n c e .  M o n ito r in g  d a ta  

w ere  a l s o  sum m arized to  p r o v id e  a d d i t i o n a l  in fo r m a t io n .

H y p o th e s is  Ho1

T h is  h y p o th e s is  s t a t e s  t h a t  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  i n  

th e  a c h ie v e m e n t o f  h ig h e r  l e v e l  th in k in g  in  f i f t h  g ra d e  s tu d e n t s  among 

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

g r o u p s ,  and th e  c o n t r o l  g ro u p s .

T he means and  s ta n d a r d  d e v ia t io n s  o f s c o re s  on th e  R oss T e s t  o f 

H ig h e r  C o g n it iv e  P r o c e s s e s ,  in c lu d in g  each  s u b t e s t ,  o f  s tu d e n t s  in  e a ch  

t r e a tm e n t  g ro u p , each  s c h o o l ,  and i n  e a ch  l e a r n in g  s t y l e  c a te g o ry  w ere  

com puted u s in g  th e  SPSS s t a t i s t i c a l  p a c k ag e , BREAKDOWN. P r e t e s t ,  p o s t  

t e s t ,  and  d i f f e r e n c e  i n t e l l i g e n c e  s c o r e s  ( d e v i a t i o n  I .Q . )  on th e  O t i s -  

Lennon M en ta l A b i l i t y  T e s t  w ere  s i m i l a r l y  com puted f o r  e a ch  c e l l .  T h ese  

r e s u l t s  have  b e e n  t a b u la te d  i n  A ppendix  C.
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A th re e -w a y  a n a ly s i s  o f  v a r i a n c e  ( 3 x 2 x 3 )  u s in g  th e  SPSS program  

ANOVA was u sed  to  d e te rm in e  w h e th e r s i g n i f i c a n t  d i f f e r e n c e s  (p < 0 .0 5 )  in  

t h e  ach ie v e m e n t o f  h ig h e r  l e v e l  th in k in g  s k i l l s  e x i s t e d  a s  t h e  r e s u l t  o f  

th e  m ain  e f f e c t s  o f  T re a tm e n t (A ), S choo l (B ) , and L e a rn in g  S ty le  (C ) , a s  

w e l l  a s  to  d e te rm in e  any  i n t e r a c t i o n  e f f e c t s ,  AB, AC, BC, and ABC.

The r e s u l t s  o f  th e  a n a l y s i s  o f  v a r i a n c e  on th e  a b i l i t y  ( o r  i n t e l l i 

gence) s c o re s  o f  t h e  t r e a tm e n t  g ro u p s  showed no s i g n i f i c a n t  d i f f e r e n c e  

betw een  g ro u p s  in  p r e t e s t  s c o re s  (T a b le  4 . 1 ) .  I n  exam in ing  th e  d i f f e r e n c e s  

betw een  p r e t e s t  and p o s t - t e s t  a b i l i t y  s c o r e s ,  a  s i g n i f i c a n t  d i f f e r e n c e  (p  < 

0 .0 2 )  was found  i n  th e  g ro u p s  t h a t  had r e c e iv e d  i n s t r u c t i o n  (T a b le  4 .2 ) ,

The mean g a in s  i n  t h e  a b i l i t y  o r  d e v ia t io n  I .Q .  s c o r e s  w ere  4 .1 9  and 3 .9 6  

i n  th e  te a c h e r - p a c e d  g ro u p s , 6 .8 5  and 4 .2 9  i n  t h e  s e l f - p a c e d  g ro u p s , and 

2 .2 9  and 0 .9 0  in  t h e  c o n t r o l  g ro u p s  ( s e e  A ppendix  C, T a b le  C .2 ) .

An a n a ly s i s  o f  c o v a r ia n c e  w here  th e  p o s t - t e s t  a b i l i t y  s c o re  was 

c o v a r ie d  by th e  p r e t e s t  a b i l i t y  s c o re  was p e rfo rm e d . A s i g n i f i c a n t  

d i f f e r e n c e  (p < 0 . 0 2 ) was fo und  in  th e  t r e a tm e n t  v e r s u s  c o n t r o l  g ro u p s  

(T a b le  4 . 3 ) .

The r e s u l t s  o f  th e  a n a ly s i s  on s c o re s  on th e  R oss T e s t  o f  H ig h e r 

C o g n i t iv e  P ro c e s s e s  and e a ch  o f  th e  s u b s e c t io n s  a r e  c o n ta in e d  in  

T a b le s  4 .4  th ro u g h  4 .1 2 .  A s i g n i f i c a n t  d i f f e r e n c e  i n  ach iev em en t 

(p  < 0 . 0 2 ) be tw een  t r e a tm e n t  g ro u p s  was found  in  th e  v e r b a l  a n a lo g y  

s e c t i o n  o f  th e  t e s t  (T a b le  4 .5 )  w here th e  g ro u p s  w h ich  r e c e iv e d  

i n s t r u c t i o n  s c o re d  s i g n i f i c a n t l y  h ig h e r .  Mean s c o re s  f o r  t h e  t e a c h e r -  

paced  i n s t r u c t i o n a l  g ro u p s  w ere  9 .8 5  and 9 .8 3 , f o r  t h e  s e l f - p a c e d  

i n s t r u c t i o n a l  g ro u p s  9 .3 8  and 9 .6 0 , and f o r  th e  c o n t r o l  g ro u p s  7 .9 0  

and 8 .7 0  ( s e e  A ppendix  C, T a b le  C .4 ) .



52

CO

a)
u
e
id
a  Pm 

*H
4-1 4-1 
• r l  O
C
00
•H
W

PP

0)
s  isid id 
(0 3  
S  ^  cn

4-i 
°  0

s i
a) 
n

QJ &
Q

dl
M
6 0 ,

•s g

s  I“> W

do
■H
4Jrt
*H
pt
cd

>

O
a)CJPi
d
oco

m r-* CO m o c o CO s o  m 0 0 o s c n sO
m o s rH a s CO < r  o s iH s o CM SO

cm CM m CM sO SO o s o 0 0 OS CO
« • * • • • • * • • * *

o o o o o o o  o o o o o

(Tv <r O 00 COCO rH MT vO rH CO r-H
rH co m CM SO sO as

CMCO CMso CMm <• <r SO H O o* • ■ • • * ■ • • * • •
o rH H O CM o o  o H

m o o O r - . SO 0 0
c o s o OS o CM CO

CM CM CM LO o a s LT) r^ .
• • • * • 4 4 4

r - 00 o rH c o rH 00 vO
sO CO CO

rH
CO a s r ^

rH

H  CM CM

<J* 0\ rH
< r lti  cm cm -d- in * • • 
n o o  
vd i— m  co

o
o

-G
oCO

PC
4-1
o

PP

cM cm -a- <r

4-1
a)
Pi

Pm

CO

oj
u
a
0)
Pi
OJ

4m
<D
Pi
Pm

d)
■H
Po
4J
CO CO 

U  C 
C 60 O
<0 C ’rta  -H W
4-1 C  CJ
<B Pi cd
OJ cd Pi
Pi OJ 0)

0)
Pi
Pi

CO

4*1 4-1C ai 
d) Pi 
S  Pm
4-1
cd • <u co

•—t
o  
o  

X  
u
CO H  p4 4-i

rH i“I 
O O 
O O
x  xt 
u  a  

c o  c o

• iJ 4M
a) X 
Pi

P i -y  
C

• CDco a
. 4-1

1-d cd
a)

4-1
C Pi 
01
s  .M 
l-i o  
cd o  
(0 J3 
Pi O 
H  CO

m
CM

♦

rH
iO
CM

CM CM

O
O
vO
O

a)
MPm

CO

X
w * to
U  4 J  PM C  4 J
0  G  01 O  Cm
01 11 P t l  11

QJ 4-1 Q  P m 4 J  g
G 4-1 4 J  O  4 J

o  w  cd • cd cd
a) co Pi a)

H U P  ■ 0) pi
O  t I H  vJ  4 J  H
O Cd GX  3  M
o

CO

CM rH O
<fr rH rHO o OS

4 4 4

CO CM OS
CM rH C"-

tH

CM CM

CO u o  SO sO  CM o CO CO O
rH a s  “T LO rH o CO CM
O  SO CO in m O  O s O

4 4 4 • • 4 4 * •
sO  N CO CM CM s O  -cT a s
0 0  0 0  H ON CM 0 0 CM rH
H  VO CO i n CM r**

aj
Pt
Pi

CO

(-3

CO 4 (0
JJ mU 4-1 a •U
a t i 0J o a
a> 0) Pi •H a;

o m a Pm U a
> MH ■u CJ 4-1
H W rt 4 cd cd

QJ W Pi d)
rH a u aj p4
O *cH H t - 3 4 J Em
O rt G

S PM
U
co



HY
PO

TH
ES

ES
 

1,
 

2,
 

3 
- 

AN
AL

YS
IS

 
OF 

VA
RI

AN
CE

 
OF 

TH
E 

I.
Q

. 
D

IF
FE

RE
N

CE
, 

PR
ET

ES
T 

TO 
PO

ST
 

TE
ST

, 
ON 

TH
E 

OT
IS

-L
EN

NO
N 

ME
NT

AL
 

AB
IL

IT
Y 

TE
ST

53

a)a
a
cda fh

mh m  •H O fl bO
CO

Fn

0)ci FA 
co cd <u p 
3  o'

CO

a )
Fa

a) 
a)

bO J4Q) Fh 
Q

Cio
•H
AJ
cd*H
FACd
>
UHo
QJoCldo

CO

in HCo o CM o\ CM 00r- CM c o in rH in
vO O co c o vO rH 00

• • ■ • • * •
o o o o O O o

0 0 CM H vO o
r ^ < • iH m CO m c o
H O H o MT r-s CO

« • • • • • •
O KT rH H o rH

o CM CO VO r - r^ .
CO CM 00 rH rH 00

O o \ CM CM 00* « * • » • *
O VO o CO CO
r * . CM rH

rH  CM CM CM CM < r  < 1-

CO o vO CM r* * o \ 00
0 ) CO < 1- vO CO cm 00
M Mt* o CTV "c r MT H CO
cd * • * « • •
O o CO CO O in in
o 4

c o
S f
co

o \ 00 - 3* o \
CM

m

W
rH

CO
AJO<U

O  OHJS wu
CO

jd
AJop

o o
C o

M-I
0)
u

P4

« .
C/3 m

. QJ
P Fa
M / FH

a ) •
a C/3
c
a : » p
)H 4 H
QJ QJ X

UH « fH
a i AJ 4 h PM AJ
iH FJ QJ P3

PH QJ M • OJ
0 PM CO 0

QJ AJ • AJ
rH cd ■ p cd

QJ C/3 a j
AJ Fa ■ K Fa
C/3 CO H P H

AJ c AJ
G bO o X M P i «
<U P i *rH QJ
S *H AJ rH rH 0 rH
AJ cd O 0 O AJ O
cd u cd o O cd O
01 cd fa P X t OJ P
u 0J QJ u a Fa U

H P AJ CO C/3 H CO

a

*
S

ig
n

if
le

an
t 

at 
p 

< 
0

,0
5

.



54

CO

<•
w

aH
PhO
wo

H
COw
Eh

w
oiP3H

g a s
S I SU S  [A
Pn a .
O o O'
co HH PO 1co i-5 9pH 1 3
3

VIH PH
HO ii

W1 WPC aco H 3n a S3CMo g#»COui—1 §CO ow oCO CO

O'O .
P4 M
s 1EHCOOPm

0)
CJacfl
cj Ph •HMM MM

•i-l o  ci HO •H 
CO

Eh

QJd M cd cd
0) a£  Cr« 

CO

OH
°  a 
w £QJ 12 
CL)
B ^to r  a) Ph 
Q

Co
4J
cd•HM
cd>

<DonD
o

CO

O  H  CM
t"** cm < r o  \o o  n

o  o  o  o

in H N CN

co rv o
CO vO H  00 

•  •  •  *

o  o  o  o

CO t o 0 0 CO CTv VO o CM
r - r^ o 00 r*s 00 CM CO
O rH o o o r - '- CO

« 4 • * 4 • • •
CM o rH rH o H O

o 0 0 m CO rH o v CM o
CO rH c o VO CM vO
CO <r r - . c o m c o o

4 • • • 4 • • *
r-. r-* o \ in i n o CM <r
0 0 vO

rH
-cf *3- CM r- rH

cm cvj < r  < j-

CO 00 0 0 o vO CO 00 vO CM
<1) rH r^« CM CO 00 0 0
M rH m I-* rH <T rH
rd • 4 * • • • 4

0 o\ r-. Ov rH rH rH rH vO
crco CO co

CO
OV OV -3* OV

CM
m

I

N

iw
0)
M

pm

. •
co MM

QJ
►j Pm
'—‘ PM

QJ .
CJ CO
a .
QJ . hJ
M MH
QJ QJ XVH . PM
QJ 4J H-l PH 4J
W Pi a) CJ
Pm QJ JH . a)

a PH CO a
OJ 4-1 . 4-1

i—1 rt . 1-5 r t
!>> 0) CO OJ
4J PM . X Pm
Vi m EH EH

4J C 4-1
a to o X X d X
OJ c *ri ai

rH B *rl 4-1 '—1 1—1 B <—(
O -U P5 a O o 4-1 O
O cd Pm n) o o « o

rCl 0) CO Pm JS X! OJ X!u QJ QJ o CJ PM a
CO H i-5 4J co CO H CO

*
S

ig
n

if
ic

an
t 

at 
p 

< 
0

.0
5

.



HY
PO

TH
ES

ES
 

1,
 

2,
 

3 
- 

AN
AL

YS
IS

 
OF 

VA
RI

AN
CE

 
OF 

TH
E 

TO
TA

L 
RO

SS
 

TE
ST

 
OF 

HI
GH

ER
 

CO
GN

IT
IV

E 
PR

OC
ES

S 
SC

OR
ES

55

ojo
3
CJ PH 

•rl

•H O 

&
GO

pH

CL)

3
S  O*^  vs

HH
°  a
01
CJ
CJ
PJ
00
CJ
O

CO•H
JJ
at

•iHM
at
>

o
CJ 
CJ 
Pj 3 
o  cn

r l  Q> O  N O N  
N  H  r l

■kvO St OV rH 
|N  N  n  r l
rH O  Ml- on

o  o  o  o  o  o  o

in  co cn 
oo m  co
O  CM rH 

•  *  *

O  CM CM

io ni <r 
co oo in 
m *i i o

CJV O  OV 
VO s f  
CM CM

CO Ml- OV VO 
VO S f  S t  O
n -  co ov cm 

* •  •  ♦

rH cn o  rH

CO CM VO Ov 
oo in  oo ov 
s r  vo s r  h  

« « • « 
cn cn  ov ov 
o  si- o  cn 
CM si- rH h

rH CM CM CM CM S t  NT

o
o

X!
CJ
CO

JS
j j
oCH

OJU(U

CO

OJ
CJ
0
OJM
QJun
0)
IH
FH
CJ

rH
>vCJ
co in 0
00 o  C -H4J O 

at M

MH
CJ
PJ

PH

CO

CO Eh

-H C 
Inco 
a) tu 
rH y

JJ UHa oj
<U PHa ph
J J
at •
QJ CO 
PJ • H rH
« !H

rH rH
o  oO O 

Xi X! 
CJ O
co co

, * i-5**H
0) M 
Pj
PH JJ 

0
• OJ

co 8
• j j  

rH at
atK M 
H

j jC K 
OJa h
JJ o  
w o  <u x  
pj cj
H  CO

•K
Ov i—I 
Ov CM 
H  O  

* • 
o  o

00m
vO

Cn) Cv|

0)uPm

CO

X

rH C O O
a  

co

w4J 4J l+H
o  a  a)
a) a> u

m  S  PMm ij 
W id

a> co 
„  Ml ■ _  -
r j  H  ̂  HJ HC3 H

r -
iH  a >  H O 

•  •

o  o

CM CM

00
vo

<n m ov Ov 00 CN
VO cn o rH CH rs.
VO rH vO VJ- <r vO

a * • • • •
rH o CH rH H

VO ov r-s r - o
o cn vo VO NO*

o Ov VO rH r-.
« » • • • •

rH o o CH cn )NV
CN)
CN)

in
in

CO -Gf
CH

-d-
rH

VO
H

W VO o Ov vO c n CH vO c n OV vO c n c n H
14-1 CJ 0 0 r** o o OV H r>. r-* c n c n VO
o U r - c n o v c n o v r-* o r-* c n i n OV

g
cd
3 o v o o v

•
VO r*- h - v o CH o c n i n vO o

0 u* CN) ON O 0 0 c n m < r o CH 0 0 0 0 i- h
CO CO i n 0 0 s f m <r pH c n <3* CH vO

a)U
PH

CO

CJ JJ 
at at 
M OJ 
0J PJ I—IooJ3o

CO

VI • w
JJ j j UJ c j j

a p: OJ o a
aj aj PJ •rt a)

UH a PH U a
JJ o ■u

w at » id cd0) CO M 0)
ti PJ 4 a) M

•H

$
eh u

a
H

H

*
S

ig
n

if
ic

an
t 

at 
p 

< 
0,

05



HY
PO

TH
ES

ES
 

1,
 

2,
 

3 
- 

AN
AL

YS
IS

 
OF 

VA
RI

AN
CE

 
OF

 
SC

OR
ES

 
ON 

TH
E 

VE
RB

AL
 

AN
AL

OG
IE

S 
SU

BS
EC

TI
ON

 
OF 

TH
E 

RO
SS

 
TE

ST

56

oicj
§
CJ P4 

•H
4-1 44 
•H Ocoo
■Htn

* * •K ■K
m r-- <r vo H <r r-s Oh H
CO rH oo o o r-* rH H O 1̂ -
vo o CN I—1o m VO O o

• • ft ft • • • • • ■
o o o o o o o o o o

04 OJ \0 CO 
rH rHft ft
o  o

m
CN

Q)
C H 
co cd

S  CT*
C/1

vo CO m OV CN Ov VO r- <r rH cn m CO
CN CO r^- 00 VO CN vo CN in r -  ov 00
CN CN CN CN CN f^. VO co o <r co o ov» • * • * * • • » * ft
o rH CN O o vO o rH CN o

CO CO vO CN r-. CN rH rH ov 00
CN vO VO vO n* O H vo uo <r vO 00 r-*
O rH h- CO oo CO O cv CN vo o« * * * « ft ft • • ft ft ft ft
rH OV

rH
m oH CN

CO
CO CO H ov 

CN CN
CN r- oo

4-1 

°  0
ot)
OJ
QJ H  Cl N 04 04 04 04

§ IW rt

< f  vO 0 0 vO rH CO r^s CN in CO CO
CN CN CN CN m o vO CN O vO CN r -
o CO m r v r>. CN o in OV o v in CO

• • » « • ft * « • * ft
rH  0 0 H o n CO CN co OV co in

CO H CN vO rH rH -d- in rH rH

oiH
co

•
vo

UH
0Ju
PU

a
o•H
JJ
cd

>
4-1
o

OJ
CJM9
o

C/1

o
oJ3
CJ

cn

a
qj

4-4
4-4W
c

*rl

cn

OJo
a<u
J-4
QJ44
QJMC4

to
4J
cn co d
to  o  
d  -H

o  o 
J3  
CJ .

cn H  hi

Q) nJ n tu

4-1
a)d
Ph

cn

4-1 
d<u .
0  04

44
OJ

• J4 
44 04 
OJ d

cn

o o 
o  o43 -d
o  a  

cn cn

QJ * d
qj cn a) 
4 • X MH hJ H

OO
J5U
cn

QJd
04

cn

oPQ

• CO
4  44 n  4

cj d  ai o  a
qj qj j-i -H aj

OJ 44 B 04 44 0
d  44 j j
o  w  cd

QJ cn 1-4
rH d  J-4 • QJ
O "rl E-4 (-1 4-J
O id dJ i g  H
CJ cn

co

CJ 4-1
cd cd

44
QJ
J4
p4

CO
a  44 o d

•H QJ44 S 
CJ 44
cd cd 

qj cn (4 QJ
rH  d  l-t * 0 1 0 1  
O  -H  H  r l  4  H  
O  cd f i

■gS
CO

w *U JJ vw
a  a  <u 
a) a) u

o  M-l g  pL< 
5  4-1 JJ

H  W nl

*
S

ig
n

if
le

an
t 

at 
p 

< 
0.

05



57

w

I

i—»

OJo
c
ida  tu 

•H
ih m
•rl O
c 
00 

•H 
cn

F*4

01
fd M 
cd id 
qj fl 
S  o’

CO

14H
°  S
« £  (U ^(U tu
H g 
oo }*aj ^
o

m £r! 01°  M

^ l“  to

cd
o*Hu
id
•HH«>
m
o
ajuM3
o
co

0 m O CNin sr Ov O  ON CN CN vO VO
CN ov Ov m rH vO sr sr vo sr cn O m
vO 1—1 «H ST ST cn CN vO CN in rH cn rH

• a * a • a • •  a • * * •
0 O O O O O 0 O  O 0 0 0 O

r-* vO ST O VO cn OV 0  in CN H in cn
sr in CO O COov VO tn sr 00 OV 0 CN
CN vO VO 00 CO0 cn sr cn r-* O CN r^

s a • a a * a • « a • a •
O rH rH O O rH rH O  rH O CN rH rH

O rH CN 00 <T VO r-* sr sr CN sr CN rH
00 <T ST vO 00 vO sr 0 OV vo CN in
r-* ON H r̂ . cn CO00 s r  cn ov CN CN I-s.

a * a a a • * • a • a a
H H

rH
CN
H

m vO ov cn 0
rH

m sr 
*—1

00 rH
rH

H N N

o  H m 
00 00 00 oo oh 

•  •  •
rl Cl 'd' 

CH CN|

10 
i—!OOXU
CO

U5-u
o
00

4-1c
<u

h  a
O 4-1
o  cd X  0) 
CJ H

CH CH < f

m  r-»
CO vo
in  c-.

rH CH H

4Ja)Mtu
« .

CO MH
a <DM

S_/ PU
a) •
0 CO
d •
0 * Xu 14H
OJ <U X

«4H a u
a) jj MH FH 4-1
u a <U n
p-i <1) • Q)

a Fl4 cn a
a) jj • 4J

rH cd • X cd
>v 0) cn 0J
JJ n • X F4
CO CO EH rH H

d 4-1
00 0 X cd X
d •iH 0)

• r l 4J rH rH a rH
d 0 O O 4-1 O
C cd O 0 cd O
cd rC H3 <U Xt
0) 0J O O M CJ

hH JJ CO cn H cn
d

CH CH

14H
(U
IHP4

O CdOJ (U
5i m a
d  *4H 4Jo  w cd aiH C H
O -rt H

o
CO

CN cN

CO 0 ov r**. r - 00 sr VO
0  r-» c o  0 vO CN Sf O
in ~d- 00 v o ov in sr O

a a a  a a a  a •
rH  OV vO O cn 00 v ocn cn CN CN CN H sr

l+H
0)U
PH

CO

. CO w • C/3
m d 4J JJ JJ IJJ d JJ
QJ 0 d 0 d 0) 0 du ♦H 0) Q) 0J M •H QJ

PH JJ a 0 MH a PH JJ a
O j j s HH j j O JJ

a cd cd £ W cd a cd cd
CO n 0) 0) CO u <u

0) u rH d M a 0)
1-3 j j H 0 *rf H rH JJ H

d O i s p
H a O HO

CO



58

w
►4

a
C l PM

cn

4)
CJ
C
cd
cj Pm 

•H
mm mm 
•r l O 
3  00

•r!
cn

Pm

oj
0 Pi 
cd cd

3cr
cn

mm

°  a 
<u V,CU 
PI 
00(Ua

iwo

i -cn cn

3
o

•rl
JJ
cd

•H
PC
cd
>
MMo
cu
CJPi
3
o
cn

VO i n 0 0 i n Ov 0 0 vO CO OV CO < r OV H
rH o VO H i n CO o Ov OV m o O
0 0 i n rH CO f n H CO *sP O CH < p c o VO

« * « * • * * * • • •
o o O c? C l o o o o O o o o

< p r* . n r o s t- P x CH m XP r-. o v CO o
m o o iH r— 0 0 vO CH H m o v rH o v
o v o 0 0 O VO CO o v HP CH r-H CH vO

« • • • • • ■ • • » •
o o 1—1 r-H "■I tH o o CH rH o C l o

r-*. o 0 0 \ vO VO CH vO p x i n CO HP
CH o < p rH 0 \ H t OV O 0 0 CH CO o
tH VO CH i n MO o v 0 0 HP t o CO vO HP

• » * « • * • * • • •
O rH CnI <N o CH vO CO rH o rH

r l  N  N  c-J cm -mt < r

CO4-1 4JCO O drH 0) 0)O MHrH Bo HH O u
& id O cdo a>CO d a u
*d4-1

cn H

OJ
Pi
PM

0)
CJ
3
0J
PI
0)

MM
0J
Pi

Pm

0JrH
>>jj

cn

ooa
•rl
3
Pi
Cd
0)i-4

MM
0J
H

PM

cn

r4
X

onq

0 Pm
cd . 
oj cn 
p i • H >4
X  K

rM rH 
O Q O a J3 M3 
CJ CJ
cn cn

pm jm

cn a  • jj 
r 4  cd 

OJ
X pi

frM
JJ
a x
QJ
a h

QJ J0 
Pi cJ 

Eh cn

CM CM

CO r x Ln o ov 00 co CO < r
01 CH rH CO r-H Ol oo 00 CO
M rH CH <r O on Px co ov
cd • * # * * • 4
p O CO 00 in m cn <P

OV o in rx.
HP m vo rH
in CH CO VO

« * • *
CO CO o m

co •
JJ  J J  MM 
CJ Eh 0! 
QJ 0) Pi 

QJ Mm e  Pm

S MM U
P4 cd ■ 

aj cn 
H  f l  M • O M H 4

% *
cn

HH HH
01 0)
U U

P-t PM

*
CO CO

* *

h4

X X
CO OT 4 (fl
d J J U J J MM d u
o 3 O 3 3 o 3

•H aJ OJ 0J Pi •H 0J
U a O MM a PM 4J a
o J J S MM •u O u
cd cd S W « 4 cd 3
u 0J 0J CO U 3
Q) Pi i—1 3 P( 4 d» PJ
4-1 EM o •rl EM *1 4-1 EM

oJ2
CJ

cn

cd
H



59

oo

whJ
pq

%

cn

w

o>
cjGrtU fn •HHh UH 

•H O 
G 
00 
•rl CO

pH

0)G H rt rt
•§ 5.S  O* cn

un
°  0 
W O
<u
B S 
sp£
o

CO(1)M

ICO
aD

CO

rto•H
4Jtf•rl
&
>
UHO
a)
cj
Vl3
o

CO

00 o  o
r l  ■Cf r l
a i  r -  m

i  *  *

o  o  o

rH CM CM

OOJO
cj

cn

JO
jj
opq

co
4J
cja)MH4H
w
G

•rl

4JG
a
0JJrt

<uuPH

cn

<oo
s
yHH
OJVIPH

JJcn
00G
hrl
G
VJ

00
CMO

H  M  VO n  rH o
p -  Is** o v o  <3- o v CO
c n  Is * i n t H  CM r** tH

• •  • • « • •
o  o  o O  O o o

rH rH LTJ rH rH p*. m rH cn o
iH o p- o O m ON p- vo rH vo
O cn vo p- o VO cn <j* <r

* * • • • • • •
o o o cn rH o o CM rH o rH

CT\ MO< f CO lA cm m rH p»
iH m cn cn cn rH m cn cn p- Ov
rH cn un CM rH O r^ 00 ov O• • a • • • • • » •
O cn p-* rH rHi—1

m p-% cm c nCM rH m CMCM

CM CM -vT Mf

c n rH p * P - V0
rH rH vO vO r -
rH p - o CM

» « * • «
o vO m CM CM

iH 0 0 CM

OH0)MfH

cn

o
oJ3
cj . m B ,4

a) rt Vi a)

o o rt o w si oj cj jj cn 
G

• rJ OH
OJ X . Vl 

<JJ pH JJ0) c
V * 0J

pli cn 0* ±J
QJ

G X 
a)

H 0  HO -M O
o  rt o

J 3 0) si 
CJ VI CJ
to  H  cn

cn

X X

CM CM

OHa)M
PH

cn

CM Mf

© o

in i—ioo o  co i—

I" HCO o  oo co
<r oo

CM CM

ON OV <r o cn <j- cn
m cm oo p-. 00 ov r-o  o OV vo co H vO• • • * • * •
O rH <r ps. m <p ov
cm cn CM rH cn

MH
a)Vl

PH

cn

w
4J J J  IJH 
0  G  OJaj <u u 

a) oh 0  ph 
S u  yO w rt ■a) cn
■3-Sh j  a n  
5 3  .9ocn

X
cnc  jj
o  G •h aj 
JJ 0  cj jj rt rt vi aiOJ Vl

JJ IVI
G <u

co 
j jcj „ aj qj h 

o  <w 0  PH 
J 3  i*H J J
H W rt

X

H G

JJ
G a) 
0 CJ JJ rt rt Vi rt OJ Hcu cn 

. .  Ij  •  T
r l  H  G  U  H

O j  G
G a  H



60

0)
o
e
cdo fn 

•H
4-1•i-l 0

a
•H
C/3

fa

0)e h
r t  r t  
Q> rt£  cj* 

cn

U-l
°  a

8 I
S g00 £  <u f11 

o

•g 8°  M 
art 33 rj*

c n  £

rt
o

•H
4Jrt
»H
Mrt>

*H
O

<u
o
urt
ocn

«sf 00 ov r** CO CO
m <1* VO VO VO CM CO

vD < r CM CM 0 0 in
■ » « » * » »

o o o o O o o

H  cm cm CM CM -d- < t

o
o

x :
Vcn

xi4J
ocq

co
jj
o
a)

m
UH
w

rt•rl

aj
u

PH

cn

a)
a

g
a>

m
a )
uPd
a)i—l 
4-1
w  co 

C
o o  o  
C  *H

o  
o

OcoHhJ
a) cd 
M a)

v i  m  C ai a> u 
B cv

4-4
Cd •0) c o  
Vi • 
E-H
X X

i—I r-H 
O Q 
O  O  

-4h  J 5
cj a

CO CO

m
ai
u
F4

c o

4-1
OJ X 
Vi

Pd 4J <3 
• 0) 

c o  B
• 4-4

cd 
QJ 
V  

H

X

CO O rH r^s v o OV
c o  m m I—1 VO o
i n  cm r - - c o  < r vD

* * • ■ • ■
o  o o o  o o

CM < r Ov vO OV CM m H OV OV CO OV
vO CM CO n * o v < r CM vO f^ . r-*
r s CO CO CO r s m < r rH  r*-* vO

» a a * • * • • * *

o o H rH o o o rH O H  O o

CM vO N  r l  H rH 'rt" m in vO
vO ov in  h  o \ CM rH <r ov O m
CM CO OV r l  Mf OV CM ■o m  o rH

a • • * i « » a • • •
vD O  O  CO VO CO O CO o  r^- vO

rH rH rH rH

c d  c d

o <r rH in CM <r rH OV rH
co CM cv H vo -3- CM 0 0
VO CM in r-s. ov Mf ov 0 0  Nd- r -

a • a * • 4 * • t •
rH CM iH H CM m r -  o CO

i-H CM CM CM CM rH

a )
U

CV

c o

c d  c d

< r O m
ov rH CM
rH O vO

a a a
rH < r
CM rH CM

4-1
QJ
Vl

(Vi

c o

B , I

o
cd o  
at , d  
v i a  

H  c o o
o

J 2
CJ

c o

CO • CO
4J 4-1 4-1 c 4J 4-1
O U 0) o C a
Q) 0J V4 *rl 9! QJ

VH 0 Pd 4-4 B o m
IH 4J CJ 4J 5 m
cq (d • cd cd e-i w

QJ w V4 0)
rt Vl • a) Vl rH fl

1
H ►4 4J

a
M

H O
O

J3r 1
•rl
$

4J  C|-|
d  a>
QJ Vl
0  fv
4-1
cd • 
QJ CO 
V4 • H hJ

U  4-4
cd cd



61

w
i-3

I

a)
u
GidU fit 

•rl4-1 4-t 
•H O 
G 
bO

•rl
W

ai
G M cd cd 
a) a S  cr co

u B

«> 3Li (U 

(JJ P*fi

■g 8°  M

a  a
3  O - 
«  CO

c
o

•H
JJ
eg

•H

eg
>
m
o
OJ
a

3
Ocn

a \ co a\ m \o n o n  
•  •  •

o  o  o

W  IN  CN

*
co -cr r- co 
co nt -cr r-' 
co o  t-~ Nf

t  «  •  •

o  o  o  o

CN CN <T *<f

CO
rH
O

CJ
CO

X4J
ocG

co4-1
o
oj

m
U-l
W

G
•rl
Cd

a

4H
OJ

PM

CO

(1)
CJ
G
0)
N
0)4H
<U
H

PM
01

rH

U
CO CO

eoo o 
G -H

4-Ju a ucd m cd
cu cd w
M  U  HI

CO H  I-J 4-1 
pj 

H

4H
dJ
M

Oh

«
cn

• rH
UH
a) Pi

* N
J J UH P j J J
0 QJ a
a) U « a)
0 P h cn 0
j j • j j
eg • r J eg
<U cn QJ
U * Jh

H X H
4-1

M G *
cu

rH rH 0  H
O O •P O
o o cd O

X X I 0J X
CJ U u CJ

CO cn H cn

i n  cn
CN <T\ 
NT O  • • 
o  o

CO H t ON O n vO H t ON O o
o H t r ^ rH rH 0 0 CO n . ON
o p*. ON rH CN h t CO 0 0 < r

« * « » • • ■ * •
CN CN o O cn o o o CN

< t H f CO p*. o rH CN H f cn
rH P-* cn r-* VO Hf O i n n t
p - CN r^ . m i n cn cn CN o

■ • • • • # • • ■
ON c n n t o i n CN H t m m

rH H rH

vO
00
v o

C\
vO
m

o
hi-
hj-

co

hi*

H f CO vO H t rH v o 0 0 co r-- ON
rH H f P * m CN v o o O  0 0 m
p * in H f rH rH cn CN in o n*.

« « * ■ • 4 « t  • *
ON vO ON i—1 rH ON o  o c n

CN cn rH h  cn rH

o)
M

GO

CO
JJ
u

J J  UH 
3  0)a) a) m 

<U ^  0  P4
U-l 4 JP4 C|j

co a> 
rH  i n  
<H CN

o  o

ON i—I
m  co 
cn cn  

• • 
CN H

p*. m  
on  m  
i n  cn

oo in

<r o
ON rH
h  m  

* * 
o

h to
m

CN
n t
o o

h t
o
CN

cn

m
rH
00

*

CN

UH
a)
U
P-4

VI

Ho
o

Xa
c n

a) cnG H .
r l  H  h3 W H
X  X

eg eg 
M Q) QJ U

Oo
X
ocn

to • w jj -u m a o a a) oo> a) M *H UH 0 PH 4J

tt

UH 
W  eg

qj cnM ♦
H  X

J J

g
CJ B  
eg eg
U 
aJ 
j j
a

H

m
o

jj
eg

JJ
0
ega*H

UH
*rl
0
0 0

cn
•«



HY
PO

TH
ES

ES
 

1,
 

2,
 

3 
- 

AN
AL

YS
IS

 
OE 

VA
RI

AN
CE

 
OE 

TH
E 

SC
OR

ES
 

ON 
TH

E 
RE

LE
VA

NT
 

IN
FO

RM
AT

IO
N 

SU
BS

EC
TI

ON
 

OF 
TH

E 
RO

SS
 

TE
ST

62

<uo
G
cdu fu

•r lU-| UH 
•r l O  C 
00 

•rl CO

■vf o 00 o r-- ov rH
o t-H cn cn CN rx 00
oo cn y-H VO y-H sx. 00

■ • • • • • ■
o o o o o O O

rH
H«
ix rH rH VO rH

cn cn CH ov r x
CN O 00 oo m 00

* • t • • •
o o O o  o o

f*4
CN cn r x < r o rH < r vo
VD 00 rH VO o ov o
O i—I O NT rH *Sp CN m

4 • 4 4 ♦ • •
O rH <N o CN o o rH

m H m  r - . CN
o oo rH  m m
m cn h  m cn» 4 • * •

cn O o  o o

rt
G H 
rt cd o) G S  G*CO

CN CN o H cn OV 00
rH n rH ov o\ o O n
CN o OV in rH in O CN• ■ • • 4 • • •
O xj- VO rH IX rH rH in

OV o v  OV o v
CN CN oo rx oo
CN cn cn co rH

4 ■ 4 4 «

CN rH O  H rH

UHo
01 
OJ 
OJ M
g?F-

Pd

r l  N  N <N CN CN CN

°  M
b g
D O*

CN <1* rH 
H O N  
CN H  00 

■ • * 
o  oo cn

H  cn o  

co < r  co -d-

CN 00 oo Nj* 0 0  OV vO
m o  <r H r x  in m
O in cn r x  rx r x

t • 4 « • * .
O n o  cn --J-
rH CN

UH
0)M

PH

Go
■rH4-1rt•H
id
>
UHO
a)
CJ

£o
co

co

a)a
G
a)ua>UH
ai!UPH

ui4J 4J 
10 O  G

r |  I I  (1)
O  UH rH  BO UH O -UX  w o 

X  
G  CJ

CJ
CO

-G4JoPd

aj
rH

4-4
CO 01aoo o

rt aj_ - n
•rl CO EH

«  UH
G a) rt lu
S  pH•PI « •
r t  CO

rt rt
-y

Pieh X  
X *

o o o o 
J3 XI 
cj a co co

UHrtP4
P4
4

00». XUHrt XP4
PH 4-1

G• rt
cn B« 4-4
tJ rtrt
X P4EH CO4J 4J 4J
G K y Grt rt rt
a rH rt UH B4J o G UH 4-1
« o o W rtrt X rt
P i CJ rH G PiEH cn O •rl EH

UHa>MPH

CO

x01 
G0

•rl 
4-4 
CJ
01 ra

4-1
Grt
B

oJGCJco

ai
PiH

UHrtn
PH

co

014J 4J UH CJ G rt 
r t r t Pi 

UH B PH UH +Jw « •
r t  CO 
Pi • H r-d

K
G u  
O G 

•H rt 4J B O PI rt rt
G

•rl 4-1 EH G

*
S

ig
n

if
le

an
t 

at 
p 

< 
0.

05



HY
PO

TH
ES

ES
 

1,
 

2,
 

3 
- 

AN
AL

YS
IS

 
OF 

VA
RI

AN
CE

 
OF 

TH
E 

SC
OR

ES
 

ON 
AT

TR
IB

UT
ES

 
SU

BS
EC

TI
ON

 
OF 

RO
SS

 
TE

ST

63

yye«U P4 
•rl
4 4  4-1 
•rl O G 60 
•rl 
CO

m rH
*
rH vO cn r-* cncn ov LA cn cn in HH O cn T—1OVco• « • • * • *

o O O o o o o

i—1 v o o cn co
rH  0 0 vO CM CO CH
CH O CO cn o o v

• • » • • ■
o  o o Q  O o

dl

a)c  M 
cd n) 
a i  3  

H  o 'CO

CM o o vO CH H QV
co LO o i n vO o \ O vO

< r vO O rH o rH cn vO i n
* • • • • « * •

o rH cn rH CM O o rH CM

megco

in CM cn rH m H < 1- 00
r - m vo cn rH 00 rH
cn -d- cn in cn 00 ov <*■ m r -• * • • 4 • • * 4 •
CM oo in tn o o i—I oo cn rH

i—! H rH

cn rH -d*
<r CH CM
rH m CM

• • •

r-1 CM O

CM r - ' Ov
i n r ^

m rH o
4 • •

m CM rH

4-1O a
m °
o* VQ) OJ
n
00

0)
, *-* OJ P*c 

Q

H  N  N CN CN -d" <T CN CN CN CN

■H S
°  14

S 3
3  O'w w

coOr *<j- r-. ov cn oo m ov m r - cn <r n-
O  CM v o  oo m  cm oo ov vo 00 rH rH
c n  r - o  v o  cm c n oo o 00 o  cn cn

4 « 4 4 4 4 4 4 * 4 4 4

v o  O rH o  cn r-. v o  r-N VO r-H 'd ' -d*
H  cn rH CM H  cm H  CM

4 4CU
14

d i

GO
•rl
4-1
cd

•rl
14
Cd>

(0
CJl-l3o

co
(0JJ 44w U d

rH a a)O mh i-4 a
O MH O 44

W O cda -G 01co a u 14

4J

•rl CO H

CO

OJ
CJ
gojn
d)

4 4
dl
14

&4

dl
pH

44
CO CO 3
00 o G -h

4-1
G CJ
w  cd
Cd 1-4 
d i <d

^  G

4-1 4 4  
G  dJ 
d) 14
a ph
4 J
Cd • 
d) CO 
14 •EH i-J
X X

rH i—I
o  o  O O 

- 3  -G
CJ CJco co

d)u
P4

*

w
*

• rd 
4 4
d) X
14

4-1
G

.  QJ
co a

• 4-1
cd
di 
14H

P4

X

X
4-1
d  
d)a h
44 O
cd o  
dl - d  
14 CJH co

4 4
dl
14
di

co

CO - CO
44 .'J 44 G 44
CJ d dl O d
dl di 14 •H dl

dl 44 a d l 44 a
d 4 4 u y 44

O W cd • cd cd
di co H OJ

i—i d H 4 dl 14
o •rt H L I 44 H
o i s d

43 E H

4 4
dl
N

d i

co

opd
CJ

CO

CO » CO
44 44 4 4 d 44
u d y o d
y y 14 •H y

o 4 4 a d l 44 a
> 4 4 44 o 44
f i W cd « cd cd

y CO M y
i—i d 14 « y 14
o • r l H r d 44 H
o id d

»G S H
CJco

co
o

t

o
V

CU
4->rt

ccdo
♦rlMH•H
eoo

•rHtn*



64

The im proved  ach ie v e m e n t i n  a b i l i t y  ( o r  i n t e l l i g e n c e )  s c o re s  and 

v e r b a l  a n a lo g y  a c h ie v e m e n t s c o re s  was d e m o n s tra te d  i n  b o th  g ro u p s  

w hich r e c e iv e d  i n s t r u c t i o n  in  c r i t i c a l  th in k in g ,  b o th  th e  s e l f - p a c e d  

and te a c h e r - p a c e d  g ro u p s .

No s i g n i f i c a n t  d i f f e r e n c e s  w ere  found  i n  s c o r e s  on th e  o th e r  s e c 

t io n s  o f  th e  R oss T e s t  ( d e d u c t iv e  r e a s o n in g ,  m is s in g  p re m is e s ,  a b s t r a c t  

r e l a t i o n s ,  s e q u e n t i a l  s y n th e s i s ,  q u e s t io n in g  s t r a t e g i e s ,  r e l e v a n t  and 

i r r e l e v a n t  in f o r m a t io n ,  and a t t r i b u t e s )  (T a b le s  4 .6  th ro u g h  4 .1 1 ) .  

A lth o u g h  th e  s c o r e s  on th e  t o t a l  R oss T e s t  w ere  h ig h e r  f o r  th e  t r e a t 

m ent g ro u p s ,  6 0 .3 8  and 64 ,33  i n  th e  te a c h e r - p a c e d  g ro u p s , 63 ,24  and 

5 9 .0 0  i n  th e  s e l f - p a c e d  g ro u p s  th a n  i n  t h e  c o n t r o l  g ro u p s , 5 6 .7 6  and 

5 8 .6 7 , t h e s e  w ere  n o t  s i g n i f i c a n t  a t  th e  p < 0 .0 5  l e v e l  (A ppendix  C, 

T a b le  C .3 ) .

The h y p o th e s is  t h a t  a c h iev em en t o f  h ig h e r  l e v e l  th in k in g  s k i l l s  

a r e  no d i f f e r e n t  i n  te a c h e r - p a c e d  i n s t r u c t i o n a l  g ro u p s , s e l f - p a c e d  

i n s t r u c t i o n a l  g ro u p s , and  c o n t r o l  g ro u p s  was n o t  s u p p o r te d  by th e  

s i g n i f i c a n t  i n c r e a s e  i n  a b i l i t y  s c o re s  in  th e  te a c h e r - p a c e d  and s e l f -  

paced  i n s t r u c t i o n a l  g ro u p s  b u t  n o t  p r e s e n t  i n  t h e  c o n t r o l  g ro u p s  n o r  

by th e  s i g n i f i c a n t  i n c r e a s e  i n  v e r b a l  a n a lo g y  s c o re s  i n  th e  t r e a tm e n t  

v e r s u s  c o n t r o l  g ro u p s .

The O tis -L e n n o n  M en ta l A b i l i t y  T e s t  i s  a  w e ll-d o c u m e n ted  in s tru m e n t  

d e s ig n e d  to  m easu re  a  g e n e r a l  l e v e l  o f  a b s t r a c t  th in k in g  a b i l i t y .

V e rb a l a n a lo g ie s  and f i g u r a l  a n a lo g ie s  w ere ite m s  on t h i s  in s t ru m e n t  

m ost c l o s e l y  r e l a t e d  t o  th e  d e v e lo p e d  i n s t r u c t i o n a l  p ro g ram . The Ross 

T e s t  o f  H ig h e r  C o g n i t iv e  P ro c e s s  i s  a  m ore r e c e n t ,  e x p e r im e n ta l
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i n s t r u m e n t .  The s e c t i o n  o f  th e  t e s t  m ost d i r e c t l y  r e l a t e d  to  th e  p rogram  

o f  i n s t r u c t i o n  was th e  v e r b a l  a n a lo g y  s e c t i o n .

In  com paring  o th e r  s u b s e c t io n s  o f  th e  Ross T e s t  w i th  th e  i n s t r u c 

t i o n a l  p ro g ra m , s e v e r a l  w ere n o t  c o v e re d  (m is s in g  p re m is e s ,  s e q u e n t i a l  

s y n t h e s i s ,  q u e s t io n in g  s t r a t e g i e s ,  and r e l e v a n t  and i r r e l e v a n t  i n f o r 

m a tio n ) . I n  ex am in in g  th e  d e d u c tiv e  r e a s o n in g  and a t t r i b u t e  s e c t i o n s ,  

t h e s e  a r e a s  w ere  in c lu d e d  i n  t h e  i n s t r u c t i o n a l  p rog ram  b u t  u se d  fo rm a ts  

d i f f e r e n t  from  th o s e  u se d  i n  th e  t e s t  i te m s .  T hese r e s u l t s  s u g g e s te d  

no t r a n s f e r  o c c u r r e d  i n  th e  a b i l i t y  to  p e rfo rm  th in k in g  s k i l l s  t a s k s  

n o t  d i r e c t l y  i n s t r u c t e d .

On th e  b a s i s  o f  th e  in c r e a s e  i n  th e  a b i l i t y  ( d e v ia t i o n  I .Q . )  s c o re s  

o f  th e  g ro u p s  w h ich  r e c e iv e d  i n s t r u c t i o n  i n  c r i t i c a l  t h in k i n g ,  and on 

th e  v e r b a l  a n a lo g y  s c o r e s  a c h ie v e d  by th e  i n s t r u c t e d  g ro u p s , h y p o th e s is  

Ho1 was r e j e c t e d .  G roups r e c e iv in g  te a c h e r - p a c e d  and s e l f - p a c e d  

i n s t r u c t i o n  i n  c r i t i c a l  t h in k in g  a c h ie v e d  s i g n i f i c a n t l y  h ig h e r  s c o r e s  

on th in k in g  s k i l l s  m easu res  r e l a t e d  to  th e  i n s t r u c t i o n a l  p rog ram  th a n  

th e  c o n t r o l  g ro u p s .

O th e r  F in d in g s  A summary o f  th e  s tu d e n t  m o n ito r in g  fo rm s in  

th e  te a c h e r - p a c e d  and th e  s e l f - p a c e d  g ro u p s  f o r  e a ch  com ponent o f  th e  

i n s t r u c t i o n a l  p rogram  was c o m p le te d . The num ber o f  w o rk s h e e ts  com p le ted  

by s tu d e n t s  and  th e  num ber o f  w o rk s h e e ts  c o r r e c t l y  c o m p le te d  w ere  v e ry  

s i m i l a r  i n  th e  two g ro u p s  (T a b le s  4 .1 3  and 4 .1 4 ) .  I n  e f f e c t ,  i t  

a p p e a re d  t h a t  th e  a v e ra g e  am ount o f  m a t e r i a l  c o v e re d  was e s s e n t i a l l y  

th e  same i n  b o th  t r e a tm e n t  g ro u p s . T h is  f in d in g  s u p p o r te d  th e  a c h ie v e 

m ent r e s u l t s  w h ich  w ere found  to  be co m p arab le  i n  th e  g ro u p s  w h ich  

r e c e iv e d  i n s t r u c t i o n  i n  c r i t i c a l  th in k in g  s k i l l s  v e r s u s  th e  c o n t r o l
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TABLE 4.13
AVERAGE NUMBER OF WORKSHEETS COMPLETED BY STUDENTS DURING 

INSTRUCTION IN CRITICAL THINKING SKILLS

C o n te n t o f  L esso n s T e a ch e r-P ac e d

T rea tm en t 

(A i) S e lf '-P aced  (A2 )

I n tr o d u c to r y  A c t i v i t i e s 4 .2 3 .0

V e rb a l A n a lo g ie s 6 .4 5 .6

F ig u r a l  A n a lo g ie s 1 3 .3 1 2 .4

D e d u c tiv e  R eason ing 8 .3 1 1 . 8

I n d u c t iv e  R eason ing 6 . 2 9 .5
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TABLE 4 .1 4

AVERAGE NUMBER OF WORKSHEETS COMPLETED CORRECTLY BY STUDENTS DURING 
INSTRUCTION IN CRITICAL THINKING SKILLS

T re a tm e n t

C o n te n t o f  L e sso n s  T e a c h e r-P a c e d  (A i) S e lf -P a c e d  (A2 )

I n t r o d u c to r y  A c t i v i t i e s  2 .9  2 .6

V e rb a l A n a lo g ie s  5 ,6  5 .2

F i g u r a l  A n a lo g ie s  1 2 .3  1 1 .4

D e d u c tiv e  R easo n in g  7 .3  1 0 .0

I n d u c t iv e  R easo n in g  5 .4  8 . 6
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g ro u p s . An im proved a c h iev em en t was n o t  d e m o n s tra te d  s in g ly  i n  th e  

te a c h e r -p a c e d  o r  s e l f - p a c e d  g ro u p .

The g a in  s c o re s  i n  th e  t r e a tm e n t  g ro u p s  from  p r e t e s t  to  p o s t  t e s t  

on th e  O tis-L e n n o n  M en ta l A b i l i t y  T e s t  w ere com puted f o r  s tu d e n t s  i n  

th r e e  p r e t e s t  I .Q . (o r  a b i l i t y )  r a n g e s :  h ig h e s t  t h i r d  (~ 8 2 -1 0 5 ) ,

m id d le  t h i r d  (~ 1 0 6 -1 1 4 ) , and lo w e s t  t h i r d  (~ 8 2 -1 0 5 ) . The a v e ra g e  

g a in  i n  th e  h ig h e s t  and m id d le  g ro u p s ( 6 .0  and 6 .8 5 )  was g r e a t e r  th a n  

in  th e  lo w e s t  t h i r d  ( 2 .7 ) .  T h is  f in d in g  in d ic a te d  t h a t  a lth o u g h  

s tu d e n t s  s c o r in g  i n  a l l  t h r e e  a b i l i t y  ra n g e s  d e m o n s tra te d  an  i n c r e a s e ,  

th o s e  whose p r e t e s t e d  a b i l i t i e s  w ere  above th e  mean showed g r e a t e r  

g a in  th a n  th o s e  whose s c o re s  f e l l  below  th e  m ean.

H y p o th e s is  Ho2

T h is  h y p o th e s is  s t a t e s  th e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  on 

ach iev em en t o f  h ig h e r  l e v e l  th in k in g  betw een  g ro u p s  o f  s tu d e n t s  d i f 

f e r i n g  on l e v e l s  o f  p r e f e r e n c e  f o r  t e a c h e r - s t r u c tu r e d  l e a r n in g .

The mean s c o r e s  and s ta n d a r d  d e v ia t io n s  on ach ie v e m e n t on th e  

Ross T e s t  o f  H ig h er C o g n it iv e  P ro c e s s  and  on th e  O tis -L e n n o n  M en ta l 

A b i l i t y  T e s t  f o r  g ro u p s  o f  s tu d e n t s  d i f f e r i n g  on l e v e l s  o f  p r e f e re n c e  

f o r  t e a c h e r - s t r u c tu r e d  le a r n in g  a r e  found  in  A ppendix  C. The a n a ly s e d  

r e s u l t s  f o r  th e  t h r e e  l e a r n in g  s t y l e  p r e f e r e n c e s  ( f o r  low , m o d e ra te , o r  

h ig h  t e a c h e r  s t r u c t u r e )  e f f e c t  u s in g  a  th re e -w a y  a n a ly s i s  o f  v a r ia n c e  

have  been  p r e s e n te d  in  T a b le s  4 .1  th ro u g h  4 .1 2 .

In  exam in ing  l e a r n in g  s t y l e  p r e f e r e n c e  and i t s  r e l a t i o n s h i p  to  

ach iev em en t o f  h ig h e r  l e v e l  th in k in g  s k i l l s ,  th o s e  s tu d e n t s  w i th  a  

p r e f e re n c e  f o r  s e l f - p a c e d  o r  s e l f - s t r u c t u r e d  l e a r n in g  d e m o n s tra te d  

g r e a t e r  ach iev em en t in  some a r e a s .  T h is  e f f e c t  was se e n  p r im a r i ly  in
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t h e  r e s u l t s  o f  s c h o o l  B i w here  t o t a l  s c o re s  on th e  R oss T e s t  (T a b le  4 . 4 ) ,  

and  th e  s u b s e c t io n s  o f  v e r b a l  a n a lo g ie s  (T a b le  4 . 5 ) ,  q u e s t io n in g  s t r a t e 

g i e s  (T a b le  4 .1 0 ) ,  r e l e v a n t  o r  i r r e l e v a n t  in fo rm a t io n  (T a b le  4 .1 1 )  and 

a t t r i b u t e s  (T a b le  4 .1 2 )  w ere  s i g n i f i c a n t l y  h ig h e r  f o r  th e  g ro u p s  w i th  a  

s t r o n g e r  p r e f e r e n c e  f o r  s e l f - p a c e d  l e a r n in g .  S ch o o l B2 d id  n o t  demon

s t r a t e  t h i s  e f f e c t  e x c e p t i n  th e  a t t r i b u t e  s e c t i o n  o f  t h e  t e s t  (T a b le  

4 .1 2 ) .  I n  t h e  t o t a l  sa m p le , th e  o n ly  a r e a  o f  ach ie v e m e n t s i g n i f i c a n t l y  

h ig h e r  (p  < 0 .0 5 )  was t h e  a t t r i b u t e  s e c t i o n  (T a b le  4 .1 2 ) .

D i f f e r in g  l e v e l s  o f  l e a r n in g  s t y l e  p r e f e r e n c e  had no e f f e c t  on 

t h e  d i f f e r e n c e s  in  p r e t e s t  t o  p o s t  t e s t  a b i l i t y  s c o re s  (T a b le s  4 .2  

and  4 . 3 ) .

Any a d v a n ta g e  i n  a c h ie v e m e n t b a se d  on l e a r n in g  s t y l e  p r e f e r e n c e  

a p p e a re d  i n  th o s e  s tu d e n t s  who p r e f e r r e d  s e l f - p a c e d ,  s e l f - s t r u c t u r e d  

l e a r n i n g .  I n c r e a s e d  a c h iev em en t was n o t  d e m o n s tra te d  w here t h e r e  was 

a  m atch  b e tw een  th e  i n s t r u c t i o n a l  m ethod and th e  p r e f e r r e d  l e a r n in g  

s t y l e ,  i . e .  p r e f e r e n c e  f o r  s e l f - p a c in g  i n  th e  s e l f - p a c e d  t r e a tm e n t  

g ro u p , o r  p r e f e r e n c e  f o r  t e a c h e r - p a c in g  i n  t h e  te a c h e r - p a c e d  g ro u p .

The a b se n c e  o f e f f e c t  o f  l e a r n in g  s t y l e  p r e f e r e n c e  on th e  r e s u l t s  

i n  th e  t o t a l  sam ple  on th e  R oss T e s t  and i t s  com ponen ts , and on th e  

O tis -L e n n o n  m e a su re , le d  to  th e  a c c e p ta n c e  o f  th e  second  h y p o th e s i s .

T h e re  a r e  no s i g n i f i c a n t  d i f f e r e n c e s  i n  a c h ie v e m e n t o f  h ig h e r  l e v e l  

t h in k in g  be tw een  g ro u p s  o f  s tu d e n t s  d i f f e r i n g  on l e v e l s  o f  p r e f e r e n c e  

f o r  t e a c h e r - s t r u c t u r e d  l e a r n in g .

O th e r  F in d in g s  I n  exam in ing  th e  r e s u l t s  o f  t h e  r e l i a b i l i t y  

a n a l y s i s  on th e  l e a r n in g  s t y l e  p r e f e r e n c e  in v e n to r y  d ev e lo p ed  f o r  t h i s  

s tu d y ,  h ig h e r  mean s c o r e s  w ere  o b ta in e d  i n  t h e  t e s t - r e t e s t  g roup  u s e d ,
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x = 9 .5 ,  th a n  f o r  s u b je c t s  in  t h e  s tu d y , x  = 8 .5  (A ppendix  B ) . S tu d e n ts  

i n  t e s t - r e t e s t  c la s s ro o m  w ere i n  an  en v iro n m en t w here  s e l f —d i r e c t e d  s tu d y  

was a  p r im a ry  i n s t r u c t i o n a l  m eth o d o lo g y . A lth o u g h  n o t  a p p r o p r i a t e  f o r  

s t a t i s t i c a l  a n a l y s i s ,  t h i s  f in d in g  s u g g e s te d  t h a t  s tu d e n t  re s p o n s e  to  

p r e f e r e n c e  f o r  h ig h , m o d e ra te , o r  low t e a c h e r - s t r u c tu r e d  l e a r n in g  may be 

in f lu e n c e d  by c u r r e n t  i n s t r u c t i o n a l  m e th o d o lo g ie s .

H y p o th e s is  H0 3

T h is  h y p o th e s is  s t a t e s  t h e r e  i s  no s i g n i f i c a n t  i n t e r a c t i o n  betw een  

t r e a tm e n t  and p r e f e r e n c e  f o r  t e a c h e r - s t r u c tu r e d  l e a r n in g .

U sing  th e  a n a ly s i s  o f  v a r i a n c e  (ANOVA) to  exam ine th e  i n t e r a c t i o n  

be tw een  t r e a tm e n t  and le a r n in g  s t y l e  p r e f e r e n c e ,  no  s i g n i f i c a n t  i n t e r 

a c t i o n  e f f e c t s  w ere d e m o n s tra te d  i n  any s u b s e c t io n  o f  th e  R oss T e s t o f  

H ig h e r C o g n it iv e  P ro c e s s e s  (T a b le s  4 .4  th ro u g h  4 .1 2 ) ,  n o r i n  th e  r e s u l t s  

o f  th e  a b i l i t y  s c o re s  on th e  O tis -L e n n o n  M en ta l A b i l i t y  T e s t  (T a b le s  

4 .1  th ro u g h  4 .3 )  on th e  t o t a l  sam ple  s tu d i e d .

T h e re fo re ,  h y p o th e s is  Ho3 was a c c e p te d .  T h e re  was no s i g n i f i c a n t  

i n t e r a c t i o n  betw een  tr e a tm e n t  and p r e f e r e n c e  f o r  t e a c h e r - s t r u c t u r e d  o r  

s e l f - s t r u c t u r e d  l e a r n in g .

Some i n t e r a c t i o n  e f f e c t s  w ere  d e m o n s tra te d  be tw een  s c h o o l  and 

l e a r n in g  s t y l e  p r e f e r e n c e .  In  s c h o o l  Bi t h e  p r e f e r e n c e  f o r  s e l f 

s t r u c t u r e d  l e a r n in g  r e s u l t e d  in  h ig h e r  ach ie v e m e n t s c o re s  on  th e  t o t a l  

s c o re  o f  th e  R oss T e s t  and on th e  s u b s e c t io n s  o f v e r b a l  a n a lo g ie s ,  

q u e s t io n in g  s t r a t e g i e s ,  and r e l e v a n t  and i r r e l e v a n t  in fo r m a t io n .  In  

s c h o o l  B2 t h i s  p r e f e r e n c e  d id  n o t  in f lu e n c e  ach ie v e m e n t s c o r e s .  The 

d i f f e r e n c e  betw een  s c h o o ls  r e s u l t e d  in  th e  i n t e r a c t i o n  e f f e c t  o f  s c h o o l 

and l e a r n in g  s t y l e  p r e f e re n c e  s e e n  in  T o ta l  Ross T e s t  s c o re s  (T a b le  4 .4 ) ,
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v e r b a l  a n a lo g ie s  (T a b le  4 . 5 ) ,  q u e s t io n in g  s t r a t e g i e s  (T a b le  4 .1 0 ) and 

r e l e v a n t  and i r r e l e v a n t  in fo r m a t io n  (T a b le  4 .1 1 ) .

One i n t e r a c t i o n  e f f e c t  was found b e tw een  s c h o o l  and t r e a tm e n t  

(T a b le  4 .8 ) .  In  th e  s u b s e c t io n  o f  a b s t r a c t  r e l a t i o n s h i p s ,  s tu d e n t s  i n  

s e l f - p a c e d  p r e f e r e n c e  g roups i n  s c h o o l Bi a c h ie v e d  h ig h e r  s c o r e s ;  i n  

s c h o o l  B j ,  s tu d e n ts  i n  th e  te a c h e r - p a c e d  p r e f e r e n c e  group a c h ie v e d  

h ig h e r  s c o re s  (A ppendix  C, T a b le  C .7 ) ,

H y p o th e s is  Ho**

T h is  h y p o th e s is  s t a t e s  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  in  th e  

a t t i t u d e s  o f  s tu d e n t s  tow ard i n s t r u c t i o n  o f  c r i t i c a l  th in k in g  s k i l l s  

be tw een  th e  te a c h e r -p a c e d  g ro u p  and th e  s e l f - p a c e d  g ro u p s .

The means and s ta n d a rd  d e v ia t io n s  o f  s c o re s  on th e  a t t i t u d e  

in v e n to r y  f o r  th e  two t r e a tm e n t  g roups w ere  sum m arized u s in g  th e  SPSS 

BREAKDOWN Program  (A ppendix C) . The r e s u l t s  o f  an  a n a ly s i s  o f v a r ia n c e  

(SPSS ANOVA) on th e  r e s p o n s e s  o f  s tu d e n t s  to  th e  q u e s t io n n a i r e  on 

c r i t i c a l  th in k in g  showed no s i g n i f i c a n t  d i f f e r e n c e s  betw een  s e l f - p a c e d  

o r  te a c h e r -p a c e d  t r e a tm e n t  g ro u p s  (T a b le  4 .1 5 ) .  Each o f t e n  item s 

was a n a ly z e d  a s  w e l l  a s  a  t o t a l  s c o re  w i th  no s i g n i f i c a n t  d i f f e r e n c e s  

on any i te m  n o r  th e  t o t a l .

T h e re fo re ,  h y p o th e s is  Ho4 was a c c e p te d .  T h e re  was no  s i g n i f i c a n t  

d i f f e r e n c e  i n  th e  a t t i t u d e s  o f  s tu d e n t s  tow ard  i n s t r u c t i o n  o f  c r i t i c a l  

th in k in g  betw een  th e  te a c h e r - p a c e d  group and th e  s e l f - p a c e d  g roup .

O th er F in d in g s  S tu d e n t  r a t i n g s  on e ach  s e c t i o n  o f  t h e  i n s t r u c 

t i o n a l  p rogram  ( in t r o d u c to r y  th in k in g  s k i l l s ,  v e r b a l  a n a lo g i e s ,  f i g u r a l  

a n a lo g ie s ,  d e d u c tiv e  th in k in g ,  and in d u c t iv e  th in k in g )  w ere  t a b u la te d  

(T a b le  4 .1 6 ) .
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TABLE 4.16
EATINGS OF DIFFICULTY OF SECTIONS OF THE CRITICAL THINKING SKILLS 

INSTRUCTIONAL PROGRAM ON A SCALE OF 1 (VERY EASY) TO 5 (VERY DIFFICULT).

T rea tm en t

C o n ten t o f  L esso n s T e a ch e r-P ac e d  S e lf -P a c e d

I n tr o d u c to r y  A c t i v i t i e s  3 .1  2 .7

V e rb a l A n a lo g ie s  2 .8  2 .9

F ig u r a l  A n a lo g ie s  2 .6  2 .1

D e d u c tiv e  R easo n in g  2 .7  2 .9

I n d u c t iv e  R easo n in g  3 .2  3 .1
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On a  s c a l e  o f  1 (v e ry  e a s y )  to  5 (v e ry  d i f f i c u l t ) , th e  m a t e r i a l  

was ran k e d  fro m  2 .1  t o  3 .1 ,  o r  a v e ra g e  d i f f i c u l t y .  No d i f f e r e n c e s  w ere  

fo u n d  be tw een  te a c h e r - p a c e d  and  s e l f - p a c e d  g ro u p s .  T hese r e s u l t s  su p 

p o r te d  th o s e  o f  th e  a t t i t u d i n a l  q u e s t i o n n a i r e  c o m p le te d  a t  th e  end o f  

th e  i n s t r u c t i o n a l  p rog ram  when ra n k in g s  o f  d i f f i c u l t y  w ere c o n s id e r e d  

a s  one  m easu re  o f  a t t i t u d e  to w a rd  l e a r n in g  c r i t i c a l  th in k in g  s k i l l s .  

H y p o th e s is  H<>5

T h is  h y p o th e s is  s t a t e s  t h e r e  i s  no s i g n i f i c a n t  d i f f e r e n c e  i n  th e  

a t t i t u d e s  to w a rd  i n s t r u c t i o n  i n  c r i t i c a l  t h in k in g  o f  g ro u p s o f  s tu d e n t s  

d i f f e r i n g  on l e v e l s  o f  p r e f e r e n c e  f o r  t e a c h e r - s t r u c t u r e d  l e a r n i n g .

The r e s u l t  o f  th e  a n a ly s i s  o f  v a r i a n c e  (SPSS ANOVA) on th e  r e s p o n s e s  

o f  s tu d e n t s  t o  th e  q u e s t i o n n a i r e  on c r i t i c a l  t h in k in g  showed no s i g n i f i 

c a n t  d i f f e r e n c e s  b e tw een  g ro u p s  d i f f e r i n g  on p r e f e r e n c e  f o r  t e a c h e r -  

s t r u c t u r e d  l e a r n in g  (T a b le  4 .1 5 ) .  Each o f  t e n  i te m s  was a n a ly z e d  as  

w e l l  a s  a t o t a l  s c o re  w ith  no s i g n i f i c a n t  d i f f e r e n c e s  on any i te m  n o r  

th e  t o t a l .

T h e r e f o r e ,  h y p o th e s i s  IIo5 was a c c e p te d .  T h e re  was no s i g n i f i c a n t  

d i f f e r e n c e  i n  th e  a t t i t u d e s  o f  g ro u p s  o f  s tu d e n t s  d i f f e r i n g  on  l e v e l s  

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

H y p o th e s is  Ho6

T h is  h y p o th e s i s  s t a t e s  t h e r e  i s  no s i g n i f i c a n t  i n t e r a c t i o n  betw een  

t r e a tm e n t  and  p r e f e r e n c e  in  s t u d e n t s '  a t t i t u d e s .

U sing  th e  SPSS p rogram  ANOVA th e  i n t e r a c t i o n  e f f e c t s  o f  t r e a tm e n t  

and l e a r n in g  s t y l e  p r e f e r e n c e  on  s t u d e n t s '  a t t i t u d e  s c o re s  on th e  

c r i t i c a l  th in k in g  q u e s t i o n n a i r e  w ere a n a ly z e d . No s i g n i f i c a n t  i n t e r 

a c t i o n  e f f e c t s  w ere  fo u n d  on any  o f  t e n  i te m s  n o r  on th e  t o t a l  s c o re s
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(T a b le  4 .1 5 ) .  T h e r e f o r e ,  h y p o th e s i s  Ho6 was a c c e p te d .  T h e re  was no 

s i g n i f i c a n t  i n t e r a c t i o n  b e tw een  t r e a tm e n t  and p r e f e r e n c e  i n  s t u d e n t s '  

a t t i t u d e s .

Summary

The r e s u l t s  o f  th e  s tu d y  may b e  sum m arized a c c o rd in g  to  t h e  

h y p o th e s e s  t e s t e d .

An a n a l y s i s  o f  v a r i a n c e  d e m o n s tra te d  t h a t  s t u d e n t s  i n  t h e  g ro u p s  

r e c e iv i n g  i n s t r u c t i o n  in  c r i t i c a l  th in k in g  s k i l l s  ( te a c h e r - p a c e d  and 

s e l f - p a c e d )  a c h ie v e d  s i g n i f i c a n t l y  h ig h e r  g a in s  i n  d e v ia t i o n  I .Q .  

s c o re s  (p < 0 .0 2 )  on th e  O tis -L e n n o n  M en ta l A b i l i t y  T e s t  and s i g n i f i 

c a n t l y  h ig h e r  s c o r e s  (p < 0 .0 2 )  on th e  V e rb a l A n a lo g ie s  s e c t i o n  o f  t h e  

R oss T e s t  o f  H ig h e r C o g n i t iv e  P r o c e s s e s  th a n  th e  c o n t r o l  g ro u p s .  T hese  

m ea su res  o f  a c h ie v e m e n t i n  t h in k in g  s k i l l s  w ere  m ost c l o s e l y  r e l a t e d  

to  t h e  i n s t r u c t i o n a l  p rogram  i n  c r i t i c a l  th in k in g .  A lth o u g h  t h e  t o t a l  

R oss T e s t  s c o r e s  w ere  h ig h e r  f o r  i n s t r u c t e d  g ro u p s ,  th e y  w ere  n o t  

s i g n i f i c a n t  a t  th e  p < 0 .0 5  l e v e l .  S c o re s  on o th e r  s u b s e c t io n s  o f  t h e  

R oss T e s t ,  n o t  d i r e c t l y  r e l a t e d  to  t h e  i n s t r u c t i o n a l  p ro g ra m , d id  n o t  

d e m o n s tra te  s i g n i f i c a n t  d i f f e r e n c e s  i n  a c h ie v e m e n t b e tw een  g ro u p s ,  

s u g g e s t in g  no t r a n s f e r  o c c u rre d  i n  th e  a b i l i t y  t o  p e rfo rm  th in k in g  

s k i l l s  t a s k s  n o t  d i r e c t l y  i n s t r u c t e d .

The n u l l  h y p o th e s is  ( t h a t  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  in  

a c h ie v e m e n t i n  h ig h e r  l e v e l  t h in k in g  s k i l l s  among th e  te a c h e r - p a c e d ,  

s e l f - p a c e d ,  and c o n t r o l  g ro u p s)  was r e j e c t e d  on th e  b a s i s  o f  th e  

s i g n i f i c a n t  i n c r e a s e  in  a b i l i t y  s c o r e s  in  s u b je c t s  who r e c e iv e d  

i n s t r u c t i o n  i n  c r i t i c a l  th in k in g  and i n  t h e i r  s i g n i f i c a n t l y  h ig h e r  

v e r b a l  a n a lo g y  s c o r e s .  B o th  g ro u p s  ( te a c h e r - p a c e d  and s e l f - p a c e d )
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r e c e iv in g  i n s t r u c t i o n  in  c r i t i c a l  th in k in g  a c h ie v e d  s i g n i f i c a n t l y  h ig h e r  

s c o r e s  on th in k in g  s k i l l s  m easu res  r e l a t e d  to  th e  i n s t r u c t i o n a l  program  

th a n  th e  c o n t r o l  g ro u p .

A lth o u g h  t h e r e  w ere  some i n d i c a t i o n s  t h a t  a  l e a r n in g  s t y l e  p r e f e r 

e n ce  f o r  s e l f - p a c e d ,  s e l f - s t r u c t u r e d  l e a r n in g  r e s u l t e d  in  g r e a t e r  

a c h ie v e m e n t o f  h ig h e r  l e v e l  th in k in g  s k i l l s ,  th e  r e s u l t s  w ere n o t  

s i g n i f i c a n t  (p  < 0 .0 5 )  f o r  th e  t o t a l  sam p le  in  a  s u f f i c i e n t  num ber o f 

m e a su re s  to  r e j e c t  th e  n u l l  h y p o th e s i s .  T h e re fo re ,  t h e r e  w ere  no 

s i g n i f i c a n t  d i f f e r e n c e s  o f  h ig h e r  l e v e l  th in k in g  s k i l l s  betw een  g ro u p s  

o f  s tu d e n t s  d i f f e r i n g  on l e v e l s  o f  p r e f e r e n c e  f o r  t e a c h e r - s t r u c t u r e d  

l e a r n in g  ( h ig h ,  m o d e ra te , o r  lo w ) . A m atch  betw een t h e  l e a r n in g  s t y l e  

p r e f e r e n c e  and te a c h in g  m ethodo logy  d id  n o t  r e s u l t  i n  g r e a t e r  a c h ie v e 

m ent on th in k in g  s k i l l s  m e a su re s .

T h e re  w ere  no s i g n i f i c a n t  (p < 0 .0 5 )  i n t e r a c t i o n s  betw een t r e a tm e n t  

and l e a r n in g  s t y l e  p r e f e r e n c e  on th e  ach iev em en t o f  h ig h e r  l e v e l  th in k in g  

s k i l l s .

T h e re  w ere  no s i g n i f i c a n t  (p  < 0 .0 5 )  d i f f e r e n c e s  i n  th e  a t t i t u d e s

o f  s tu d e n t s  tow ard  i n s t r u c t i o n  o f  c r i t i c a l  th in k in g s  s k i l l s  b e tw een  th e

te a c h e r - p a c e d  and th e  s e l f - p a c e d  g ro u p s . R a tin g s  o f  t h e  d e g re e  o f  

d i f f i c u l t y  o f  th e  m a t e r i a l s  w ere  s im i l a r  i n  b o th  g ro u p s .

T h e re  w ere  no s i g n i f i c a n t  (p  < 0 .0 5 )  d i f f e r e n c e s  in  th e  a t t i t u d e s  o f

s tu d e n t s  d i f f e r i n g  in  l e a r n in g  s t y l e  p r e f e r e n c e s  to w ard  i n s t r u c t i o n  in

c r i t i c a l  th in k in g .  A m atch  betw een  l e a r n in g  s t y l e  p r e f e r e n c e  and  i n s t r u c 

t i o n a l  m ethodo logy  d id  n o t  r e s u l t  in  d i f f e r i n g  a t t i t u d e s  tow ard  th e  

i n s t r u c t i o n a l  p rogram . No s i g n i f i c a n t  i n t e r a c t i o n s  betw een  th e  t r e a tm e n t  

and l e a r n in g  s t y l e  p r e f e r e n c e  on a t t i t u d e  s c o re s  was d e m o n s tra te d .



CHAPTER 5 

SUMMARY AND CONCLUSIONS

Summary

The p u rp o se  o f t h i s  s tu d y  was to  d e te rm in e  th e  e f f e c t  o f  te a c h e r -  

paced  v e r s u s  s e l f - p a c e d  i n s t r u c t i o n  of c r i t i c a l  th in k in g  s k i l l s  on th e  

ach ie v e m e n t o f  h ig h e r  l e v e l  th in k in g  p ro c e s s  and s tu d e n t a t t i t u d e s  in  

e le m e n ta ry  s tu d e n t s  w i th  a h ig h ,  m o d era te , o r  low p r e f e r e n c e  f o r  

t e a c h e r - s t r u c t u r e d  l e a r n in g .  The q u e s tio n s  t o  be answ ered i n  th e  s tu d y  

w ere : (a) Can c r i t i c a l  th in k in g  s k i l l s  b e  ta u g h t?  (b) D oes th e

m ethodo logy  o f  te a c h in g  th e  s k i l l s  a f f e c t  ach ievem en t o f  h i g h e r  c o g n i t iv e  

p ro c e s s ?  (c )  Does a  m atch b e tw een  th e  p r e f e r r e d  le a r n in g  s t y l e  of t h e  

s tu d e n t  and th e  te a c h in g  m ethodology  make a  d i f f e r e n c e  i n  ach ievem en t?  

and (d ) I s  th e  a t t i t u d e  o f  s tu d e n ts  tow ard  th e  i n s t r u c t i o n  o f  c r i t i c a l  

th in k in g  s k i l l s  in f lu e n c e d  by th e  te a c h in g  m ethodology o r  p r e f e r r e d  

l e a r n in g  s ty l e ?

Review  o f  t h e  L i t e r a t u r e  Three t h e o r e t i c a l  m odels ( G u i lf o rd ,

1966; P i a g e t ,  1970 , 1973; & Bloom , 1956) p ro v id e d  th e  fra m ew o rk  fo r  

d e v e lo p in g  h ig h e r  c o g n i t iv e  p r o c e s s  th ro u g h  a p p ro p r ia te  l e a r n i n g  

e x p e r ie n c e s  a t  t h e  optimum s t a g e  o f d ev e lo p m en t. Bloom d e f i n e d  a 

c o n s t r u c t  f o r  h ig h e r  c o g n i t iv e  p ro c e s s . G u i l f o r d 's  m odel p ro p o se d  

com ponents o f t h e  i n t e l l e c t  fro m  which th in k in g  s k i l l s  w e re  i d e n t i f i e d  

f o r  i n s t r u c t i o n .  The fo rm a l o p e r a t io n a l  s t a g e  o f  c o g n i t iv e  developm ent 

o u t l i n e d  by P i a g e t  g u id ed  th e  s e le c t i o n  o f  t h e  s p e c i f ic  p o p u la t io n  

f o r  t h i s  s tu d y .

A lth o u g h  e d u c a to r s  a r e  u rg e d  to  te a c h  f o r  th in k in g , r e s e a r c h  on t h e  

deve lopm en t o f  h ig h e r  l e v e l  i n t e l l e c t u a l  s k i l l s  i s  l im i t e d .  The a v a i l a b l e

78
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s t u d i e s  rev ie w e d  i n d ic a te d  d i r e c t  i n s t r u c t i o n  i n  l o g i c a l  r e a s o n in g  

in c r e a s e d  s tu d e n t  p e rfo rm an ce  i n  h ig h e r  l e v e l  c o g n i t io n  w h i le  th o s e  

u s in g  i n d i r e c t  m e th o d o lo g ie s  w ere  l e s s  e f f e c t i v e .  Xhe r e s u l t s  o f  

s t u d i e s  on w h e th e r  l e a r n in g  was m ore o p tim a l when s tu d e n t -p a c e d  o r  

te a c h e r - p a c e d  w ere  c o n f l i c t i n g ;  ach iev em en t an d  a t t i t u d e  w ere  a f f e c t e d  

in  some s t u d i e s ,  n o t  a f f e c te d  i n  o t h e r s .  A re v ie w  o f t h e  l i t e r a t u r e  

on l e a r n i n g  s t y l e s  d e m o n s tra te d  a  s i g n i f i c a n t  v a r i a b i l i t y  i n  th e  

l e a r n i n g  o r  c o g n i t iv e  s t y l e s  o f  s tu d e n t s  w i th  some s u g g e s t io n  t h a t  a 

m a tch ed  r e l a t i o n s h i p  betw een  l e a r n in g  s t y l e  an d  i n s t r u c t i o n a l  

m eth odo logy  may im prove s tu d e n t  a c h ie v e m e n t.

R e s e a rc h  M ethodology

F i f t h  g ra d e  s tu d e n t s  (n = 135) were ran d o m ly  a s s ig n e d  to  t h r e e  

g ro u p s  i n  two e le m e n ta ry  s c h o o ls ,  two t r e a tm e n t  and one c o n t r o l ,  u s in g  

a  random  b lo c k  d e s ig n  b a se d  on a  h ig h ,  m o d e ra te , o r  low  p r e f e r e n c e  o f  

s tu d e n t s  f o r  t e a c h e r - s t r u c tu r e d  le a r n in g .  T ra in e d  t e a c h e r s ,  random ly  

a s s ig n e d ,  i n s t r u c t e d  s tu d e n t s  i n  th e  t r e a tm e n t  g roups i n  t h e  d e v e lo p 

m ent o f  c r i t i c a l  th in k in g  s k i l l s .  A sev en -w eek  program  o f  i n s t r u c t i o n  

i n  v e r b a l  a n a lo g ie s ,  f i g u r a l  a n a lo g ie s ,  d e d u c t iv e  t h in k in g ,  and 

i n d u c t iv e  t h in k in g  was co n d u c ted  u s in g  a c u r r ic u lu m  g u id e  d e v e lo p ed  

f o r  t h e  s tu d y  w h ich  c o n ta in e d  o b j e c t iv e s ,  i n s t r u c t i o n a l  s t r a t e g i e s ,  

s c r i p t e d  l e s s o n  p l a n s ,  and i n s t r u c t i o n a l  m a t e r i a l s .  I n s t r u c t i o n  i n  

one t r e a tm e n t  g roup  was te a c h e r -p a c e d  w ith  t h e  m a te r i a l  p r e s e n te d  

p r a c t i c e d ,  and c o r r e c te d  a s  a t o t a l  c l a s s .  I n s t r u c t i o n  i n  th e  second  

t r e a tm e n t  g roup  was s e l f - p a c e d  w h e re , a f t e r  i n i t i a l  p r e s e n t a t i o n ,  

s t u d e n t s  p ro ce e d e d  a t  t h e i r  own p a c e  and c o r r e c te d  t h e i r  own w ork . The 

c o n t r o l  g roup d id  n o t r e c e iv e  i n s t r u c t i o n  i n  c r i t i c a l  th in k in g  s k i l l s .
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F o llo w in g  th e  i n s t r u c t i o n a l  p rogram , th e  ach ie v e m e n t o f  h ig h e r  

l e v e l  th in k in g  s k i l l s  was m easured  by th e  a d m in is t r a t io n  o f  th e  O t i s -  

Lennon M en ta l A b i l i t y  T e s t and th e  Ross T e s t o f  H ig h e r  C o g n it iv e  

P r o c e s s e s  to  a l l  s u b j e c t s .  An a t t i t u d e  in v e n to ry  to  a s s e s s  s tu d e n t  

r e s p o n s e  to  th e  c r i t i c a l  th in k in g  s k i l l s  p rogram  was a d m in is te re d  to  

th e  t r e a tm e n t  g ro u p s , and s tu d e n t  m o n ito rin g  and r a t i n g  fo rm s w ere 

t a b u la te d  th ro u g h o u t th e  s tu d y .

M ajor F in d in g s  As a  r e s u l t  o f  s t a t i s t i c a l  a n a ly s i s  o f  each  

h y p o th e s i s ,  r e q u i r in g  s ig n i f i c a n c e  a t  th e  p < 0 .0 5  l e v e l ,  t h e  f in d in g s  

w ere a s  fo llo w s ;

1 . An a n a ly s i s  o f  v a r ia n c e  and c o v a r ia n c e  d e m o n s tra te d  t h a t  

s tu d e n t s  i n  th e  g ro u p s  r e c e iv in g  i n s t r u c t i o n  i n  c r i t i c a l  th in k in g  

s k i l l s ,  b o th  s e l f - p a c e d  and te a c h e r -p a c e d , a c h ie v e d  s i g n i f i c a n t l y  

h ig h e r  s c o re s  (p < 0 . 0 2 ) th a n  th e  c o n tr o l  g roup  on m ea su res  m ost 

d i r e c t l y  r e l a t e d  to  i n s t r u c t i o n ,  th e  O tis-L en n o n  M en ta l A b i l i t y  T e s t  

and th e  V e rb a l A n a lo g ie s  s e c t i o n  o f  th e  Ross T e s t  o f  H ig h e r C o g n it iv e  

P r o c e s s .  S co res  on m easu res  o f  c r i t i c a l  th in k in g  n o t  d i r e c t l y  r e l a t e d  

to  th e  i n s t r u c t i o n a l  program  d id  n o t  show s i g n i f i c a n t  d i f f e r e n c e s  

be tw een  g ro u p s , s u g g e s t in g  no t r a n s f e r  o c c u rre d  in  th e  a b i l i t y  to  

p e rfo rm  th in k in g  s k i l l s  t a s k s  n o t  s p e c i f i c a l l y  i n s t r u c t e d .  B oth  

i n s t r u c t i o n a l  g ro u p s d e m o n s tra te d  h ig h e r  a b i l i t y  (o r  i n t e l l i g e n c e )  

s c o r e s  and h ig h e r  v e r b a l  a n a lo g y  ach ievem en t s c o re s  th a n  th e  c o n t r o l  

g ro u p , th u s  i n d i c a t i n g  t h a t  th e  d i r e c t  te a c h in g  o f c r i t i c a l  th in k in g  

s k i l l s  was th e  key f a c t o r ,  n o t  th e  i n s t r u c t i o n a l  m eth o d o lo g y .

2 . In  exam in ing  th e  e f f e c t  o f  a  s tu d e n t  p r e f e r e n c e  f o r  h ig h ,  

m o d e ra te , o r  low t e a c h e r - s t r u c tu r e d  le a r n in g ,  an  a n a ly s i s  o f  v a r i a n c e
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d id  n o t  d e m o n s tra te  s i g n i f i c a n t  d i f f e r e n c e s  (p  < 0 .0 5 )  i n  ach iev em en t 

among th e s e  l e a r n in g  s t y l e  g ro u p s . A lth o u g h  th e r e  w ere  some i n d i c a t i o n s  

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

h ig h e r  ach ie v e m e n t on some th in k in g  s k i l l s  m e a su re s , t h e  r e s u l t s  w ere  

p r e s e n t  o n ly  i n  th e  g ro u p s  a t  one s c h o o l ,  w ere  n o t r e p l i c a t e d  a t  th e  

seco n d  s c h o o l ,  and d id  n o t  e f f e c t  s c o r e s  o f  th e  t o t a l  sam p le  on s u f f i 

c i e n t  a c h ie v e m e n t m ea su res  a t  th e  r e q u i r e d  l e v e l  o f  s i g n i f i c a n c e .  A 

m atch  b e tw een  th e  l e a r n in g  s t y l e  p r e f e r e n c e  and te a c h in g  m ethodology d id  

n o t  r e s u l t  i n  g r e a t e r  a c h ie v e m e n t on th in k in g  s k i l l s  m e a su re s .

T h ere  w ere  no s i g n i f i c a n t  (p < 0 .0 5 )  i n t e r a c t i o n s  betw een  t r e a tm e n t  

and l e a r n in g  s t y l e  p r e f e r e n c e  on th e  a c h ie v e m e n t o f  h ig h e r  l e v e l  t h in k in g  

s k i l l s .

3 . T h e re  w ere no s i g n i f i c a n t  (p < 0 .0 5 )  d i f f e r e n c e s  in  th e  a t t i t u d e s  

o f  s tu d e n t s  i n  th e  two t r e a tm e n t  g ro u p s , s e l f - p a c e d  o r  te a c h e r -p a c e d , 

to w ard  i n s t r u c t i o n  o f  c r i t i c a l  t h in k in g  s k i l l s ,  n o r  d id  any s i g n i f i c a n t  

d i f f e r e n c e s  e x i s t  in  th e  a t t i t u d e s  o f  s tu d e n t s  w ith  d i f f e r e n t  l e a r n in g  

s t y l e  p r e f e r e n c e s .  The m atch  b e tw een  s tu d e n t  p r e f e r e n c e  f o r  h ig h , 

m o d e ra te , o r  low  t e a c h e r - s t r u c t u r e d  l e a r n in g  and th e  te a c h e r -p a c e d  

v e r s u s  s e l f - p a c e d  te a c h in g  m eth o d o lo g y  d id  n o t  r e s u l t  i n  d i f f e r i n g  

a t t i t u d e s  to w ard  th e  i n s t r u c t i o n a l  p rog ram . No s i g n i f i c a n t  i n t e r a c t i o n s  

betw een  th e  t r e a tm e n t  and  l e a r n in g  s t y l e  p r e f e r e n c e s  on  a t t i t u d e  

m easu res  w ere  d e m o n s tra te d .

C o n c lu s io n s

The r e s u l t s  o f  th e  m a jo r  f i n d in g s  o f  t h e  s tu d y  l e d  to  th e  fo llo w in g  

c o n c lu s io n s :
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1 . F i f t h  g ra d e  s tu d e n ts  r e c e iv in g  d i r e c t  i n s t r u c t i o n  o f c r i t i c a l  

th in k in g  s k i l l s  a c h ie v e d  h ig h e r  s c o re s  th a n  s tu d e n ts  n o t  i n s t r u c t e d  on 

h ig h e r  c o g n i t iv e  p r o c e s s  m ea su res  s p e c i f i c a l l y  r e l a t e d  to  i n s t r u c t i o n ,  

a b i l i t y  o r  i n t e l l i g e n c e  and v e r b a l  a n a lo g y  a c h ie v e m e n t. The t r a n s f e r  

o f c r i t i c a l  th in k in g  ach iev em en t to  s k i l l s  n o t s p e c i f i c a l l y  i n s t r u c t e d  

was n o t  d e m o n s tra te d .

2 . The d i r e c t  te a c h in g  o f  th in k in g  s k i l l s  r a t h e r  th a n  th e  

m ethodology  was t h e  s i g n i f i c a n t  f a c t o r  i n  g r e a t e r  ach iev em en t on 

th in k in g  s k i l l s  m e a s u re s .

3 . A m atch b e tw een  th e  p r e f e r r e d  l e a r n in g  s t y l e  o f th e  s tu d e n t  

(h ig h , m o d e ra te , o r  low  p r e f e r e n c e  f o r  t e a c h e r - s t r u c tu r e d )  and th e  

te a c h in g  m ethodology  ( s e l f - p a c e d  o r  te a c h e r - p a c e d )  h a d  no e f f e c t  on 

th e  a c h iev em en t o f  h ig h e r  l e v e l  th in k in g  s k i l l s .  On some m e a su re s  o f 

h ig h e r  l e v e l  th in k in g  s tu d e n ts  w i th  a  p r e f e r e n c e  f o r  s e l f - s t r u c t u r e d  

l e a r n in g  ap p eared  t o  have  an a d v a n ta g e .

4 . The a t t i t u d e  o f  s tu d e n t s  tow ard  t h e  i n s t r u c t i o n a l  p rog ram  in  

c r i t i c a l  th in k in g  s k i l l s  was n o t  i n f lu e n c e d  by th e  te a c h in g  m ethodo logy  

n o r by a  p r e f e r r e d  l e a r n in g  s t y l e .

D is c u ss io n

The s i g n i f i c a n t l y  h ig h e r  a c h ie v e m e n t o f  s tu d e n t s  i n s t r u c t e d  in  

c r i t i c a l  th in k in g  s k i l l s  a s  m easu red  by a  g roup i n t e l l i g e n c e  t e s t  and 

a  v e r b a l  a n a lo g ie s  m easu re  s u g g e s te d  t h a t  th e  t h e o r e t i c a l  p r o p o s a ls  o f 

S te rn b e rg  (1981) and  F e u e r s t e in  and J e n s o n  (1980) - i n t e l l i g e n c e  can  be 

ta u g h t-  w ere  s u p p o r te d  by th e  r e s u l t s  o f  t h i s  s tu d y .  T h is  f i n d i n g  

f u r t h e r  su g g e s te d  t h a t  i n t e l l i g e n c e  ( a s  m easured  by  a  group a d m in is te re d  

i n t e l l i g e n c e  t e s t )  i s  n e i t h e r  i n v a r i a n t  n o r  in n a te  b u t  can be a f f e c t e d
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by s p e c i f i c  e d u c a t io n a l  e x p e r ie n c e s .  I n t e l l i g e n c e  a s  S te rn b e rg  d e f in e s  

i t  i s  a  c o m p o s ite  o f  th in k in g  and l e a r n in g  s k i l l s  u sed  i n  p ro b le m -s o lv in g . 

The d a ta  i n  t h i s  s tu d y  s u g g e s te d  t h a t  e x p o su re  to  and e x p e r ie n c e  w i th  

s p e c i f i c  t h in k in g  s k i l l s  h e lp e d  s tu d e n t s  to  m axim ize t h e i r  p o t e n t i a l  

m easu red  a b i l i t y .

The l a c k  o f  t r a n s f e r  fro m  one ty p e  o f t h in k in g  s k i l l  to  a n o th e r ,  a s  

e v id e n c e d  by th e  a b sen c e  o f  e f f e c t  on a c h iev em en t m easu res  o f  s k i l l s  n o t  

d i r e c t l y  i n s t r u c t e d ,  i n d i c a t e s  t h a t  s tu d e n t s  may r e q u i r e  i n s t r u c t i o n  i n  

s p e c i f i c  a r e a s  to  m axim ize e ach  com ponent o f  t h e  i n t e l l e c t  a s  o u t l i n e d  

by G u i l fo r d  (1968) . T h is  s tu d y  a d d re s s e d  o n ly  th e  s e m a n tic  and f i g u r a l  

c o n te n t s  and m easu red  p r im a r i ly  c o n v e rg e n t p ro d u c t io n  o r  c o r r e c t  a n s w e rs . 

The l a c k  o f  t r a n s f e r e n c e  o f  s k i l l s  may a ls o  i n d i c a t e  im m a tu r ity  i n  

l o g i c a l  th in k in g  p r o c e s s e s  a s  th e  s u b je c t s  in  t h i s  s tu d y  w ere a t  t h e  

b e g in n in g  o f  t h e  fo rm a l o p e r a t io n s  s t a g e  o u t l i n e d  by P i a g e t  (1970) , when 

l o g i c a l  th in k in g  becomes p o s s ib l e .

A lth o u g h  th e  i n s t r u c t i o n a l  p rog ram  was d e s ig n e d  t o  te a c h  s p e c i f i c  

c r i t i c a l  t h in k in g  s k i l l s ,  s ta n d a r d iz e d  in s t r u m e n ta t io n  a v a i l a b l e  t o  

m easu re  th e s e  s k i l l s  was l i m i t e d .  The in d u c t iv e  th in k in g  s k i l l s  w h ich  

a r e  m ost c lo s e l y  r e l a t e d  t o  th e  s y n th e s i s  l e v e l  o f  Bloom (1956) r e q u i r e  

a  m easu re  o f  o r i g i n a l  o r  m ore  d iv e r g e n t  th in k in g .  S ta n d a rd  t e s t s  w ere  

n o t  u s e f u l  in  a s s e s s in g  t h i s  com ponent o f th e  i n s t r u c t i o n a l  p ro g ram , 

a l th o u g h  in fo r m a l  o b s e r v a t io n  by t e a c h e r s  i n d ic a te d  s tu d e n t s  a p p e a re d  

to  u t i l i z e  i n s t r u c t e d  p ro b le m  s o lv in g  a p p ro a c h e s .

I t  was a n t i c i p a t e d  t h a t  th e  v a r i a t i o n  o f  a p p ro a c h e s  i n  i n s t r u c t i n g  

th e  two t r e a tm e n t  g ro u p s w ou ld  have b e e n  g r e a t e r .  H ow ever, u s in g  th e
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same c o n te n t  i n  b o th  g ro u p s  r e s u l t e d  i n  v e ry  s i m i l a r  ty p e s  o f  i n s t r u c 

t i o n ,  e s p e c i a l l y  a s tim e  c o n s t r a i n t s  p e rm it te d  o n ly  a  f i n i t e  amount o f  

m a t e r i a l  to  b e  c o v e re d  i n  th e  t i n e  a l l o c a t e d .

The d i r e c t  te a c h in g  o f  th e  s k i n s  r a t h e r  th a n  th e  m ethodo logy  

b e in g  th e  s i g n i f i c a n t  f a c t o r  iu  t h e  h ig h e r  ach iev em en t s u g g e s te d  t h a t  

s tu d e n t s  e i t h e r  a d a p te d  t o  th e  m eth o d o lo g y , o r  t h a t  a c t u a l  d i f f e r e n c e s  

i n  m e th o d o lo g ie s  w ere  l i m i t e d .  T e a c h e rs  w ere random ly  a s s ig n e d  to  th e  

g ro u p s  and fo llo w e d  s c r i p t e d  l e s s o n s ,  and i n s t r u c t i o n  o c c u p ie d  o n ly  a  

s m a ll  p o r t io n  o f  th e  d a y . i t  may b e  t h a t  a  p e r v a s iv e  te a c h in g  

m ethodo logy  o r  a p p ro a c h  u s e d  on a  r e g u l a r  b a s i s  would hav e  an e f f e c t  

n o t  d e m o n s tra te d  by t h i s  s tu d y .

A lth o u g h  th e  l i t e r a t u r e  had su g g e s te d  t h a t  a t t i t u d e s  c o u ld  be
t

a f f e c t e d  by s e l f - p a c i n g  o r  by p r e f e r r e d  l e a r n in g  m odes, no d i f f e r e n c e s  

i n  a t t i t u d e  to w ard  i n s t r u c t i o n  w ere se e n  in  g ro u p s  o f  s tu d e n t s  i n  t h i s  

s tu d y  who had a  p r e f e r e n c e  f o r  h ig h ,  m o d e ra te , o r  low t e a c h e r - s t r u c t u r e .  

S in c e  t h i s  s tu d y  was c o n d u c te d  f o r  a  s h o r t  p e r io d  each  d a y , and u sed  

th e  same c o n te n t ,  th e  e f f e c t  o f  te a c h in g  m ethodo logy  may h av e  been 

i n s u f f i c i e n t  to  hav e  an  e f f e c t  o r  i t  may be t h a t  m ost c h i l d r e n  can  

a d a p t to  v a r i e d  te a c h in g  s t y l e s  o r  m e th o d o lo g ie s  even th o u g h  p r e f e r 

e n c e s  may d i f f e r .

Recom m endations f o r  F u tu re  R esea rch

I n  v iew  o f  t h e  r e s u l t s  o f t h i s  i n v e s t i g a t i o n ,  s e v e r a l  recom m endations 

a r e  made f o r  f u r t h e r  r e s e a r c h  w hich  w ould h e lp  t o  overcom e th e  l i m i t a t i o n s  

o f  t h i s  s tu d y  an d  in c r e a s e  in fo r m a t io n  on th e  deve lopm en t o f  c r i t i c a l  

th in k in g  s k i l l s  and m ea su res  to  e v a lu a te  t h a t  d ev e lo p m en t, a s  w e l l  a s  on 

s tu d e n t  p r e f e r r e d  l e a r n in g  s t y l e s  and  t h e i r  e f f e c t  on a c h ie v e m e n t.
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1 . A s tu d y  o f  th e  e f f e c t s  o f  te a c h in g  s p e c i f i c  c r i t i c a l  th in k in g  

s k i l l s  a t  d i f f e r e n t  g ra d e  l e v e l s  w ould  be u s e f u l  in  o r d e r  to  d e te rm in e  

w h ich  s k i l l s  ca n  be o p t im a l ly  d e v e lo p e d  a t  s p e c i f i c  ag e  r a n g e s .

2 . S p e c i f i c  m easu res  f o r  th e  a c q u i s i t i o n  o f  h ig h e r  l e v e l  th in k in g  

p r o c e s s e s  a r e  l im i t e d .  R e se a rc h  and  d eve lopm en t in  su c h  in s t r u m e n ta t io n  

w ould be u s e f u l  f o r  w ork i n  t h i s  a r e a  a t  a l l  g r a d e  l e v e l s .

3 . A s tu d y  w here th e  te a c h in g  o f  h ig h e r  l e v e l  t h in k in g  s k i l l s  was 

in c o r p o r a te d  i n t o  c o n te n t  a r e a s  su c h  a s  r e a d in g ,  s c ie n c e ,  m a th e m a tic s , 

o r  s o c i a l  s t u d i e s  would b e  b e n e f i c i a l  in  h e lp in g  to  d e te rm in e  w h e th e r  

g r e a t e r  a c h ie v e m e n t c o u ld  be  o b ta in e d  i f  s k i l l s  were n o t  ta u g h t  in  

i s o l a t i o n .  The t r a n s f e r  o f  th in k in g  s k i l l s  fro m  one a r e a  t o  a n o th e r  

m ig h t be  a s s e s s e d  th ro u g h  t h i s  a p p ro a c h .

4 . A s tu d y  on th e  r e l a t i o n s h i p  betw een  s tu d e n t  l e a r n i n g  s t y l e s  

and te a c h in g  m ethodo logy  w hich  i s  p e r v a s iv e  i n  a  c la s s ro o m  would b e  

b e n e f i c i a l  i n  d e te rm in in g  w h e th e r  o r  n o t ach iev em en t ca n  b e  im proved 

th ro u g h  m a tc h in g  t e a c h e r  and s tu d e n t  l e a r n in g  s t y l e  p r e f e r e n c e s .

5 . A s tu d y  com paring  th e  e f f e c t s  o f t e a c h in g  d i f f e r e n t  ty p e s  o f  

th in k in g  s k i l l s  would be  u s e f u l  i n  i d e n t i f y i n g  th e  s k i l l s  m ost im p o r ta n t  

in  im p ro v in g  h ig h e r  c o g n i t iv e  p r o c e s s e s .  L ik e w is e , an  i n v e s t i g a t i o n  

u s in g  d i f f e r e n t  m a t e r i a l s  f o r  p r e s e n t a t io n  ( f o r  exam ple, c o n c re te  m a te 

r i a l s ,  w o r k s h e e ts ,  com puter fo rm a t, o r  g r a p h ic  r e p r e s e n t a t i o n )  c o u ld

be  u s e f u l  i n  d e te rm in in g  th e  m ost e f f e c t i v e  s t r a t e g i e s  t o  u s e  in  t h e  

te a c h in g  o f c r i t i c a l  t h in k in g .



APPENDIX A 

M o n ito r in g  Forms and A t t i t u d e  In v e n to ry
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LET'S THINK STUDENT RECORD SHEET

Name ________________________________  S ch o o l

T e a c h e r  G rade

D ate  and 
Type o f  

A c t i v i t i e s

Number o f  
W o rk sh ee ts  
C om pleted

Number o f  
W o rk sh ee ts  

C o r re c t

How D i f f i c u l t  Were 
Very
E asy  E asy  A v erage

T hese  A c t i v i t i e s ?
Very

D i f f i c u l t  D i f f i c u l t

1 2 3 4 5

• 1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5

Comments:
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"LET'S THINK"

Name

T e a ch e r

S chool

D ate

C i r c l e  th e  num ber t h a t  b e s t  e x p r e s s e s  how you f e e l  to w ard  th e  " L e t 's  T h ink" 
c r i t i c a l  th in k in g  p rog ram  in  w h ich  you  have  b e e n  in v o lv e d  d u r in g  th e  p a s t  
s e v e r a l  w eek s.

The p ro b le m s , l e s s o n s ,  a n d /o r  a c t i v i t i e s  w ere:

1 .  I n t e r e s t i n g  and  
h e ld  my a t t e n t i o n

2 . Ones t h a t  I  had  
done b e fo r e

3 . The k in d  I  w ould  
l i k e  to  work on 
in  th e  f u tu r e

4 . Done so  t h a t  I  
worked w ith  
c la s s m a te s

5 . N ever th o u g h t a b o u t  
e x c e p t  d u r in g  th e  
tim e  g iv e n  a t  s c h o o l

6 . Too e a sy

7 . U s e fu l  i n  h e lp in g  me 
to  s o lv e  o th e r  
p rob lem s

8 . S tu d ie d  f o r  to o  lo n g  
a  tim e

9 . S hould  be  p a r t  o f  
w hat i s  l e a r n e d  in  
s c h o o l

1 0 . Taught w i th  to o  much 
te a c h e r  h e lp

S tro n g ly
A gree

5

5

S tro n g ly
A gree U ndec ided  D is a g re e  D is a g re e

4

4

4

4

3

3

2

2

1

1



"LET'S THINK" (continued)

11. N ot th e  k in d  I  
w an t to  do a g a in

1 2 . Worked m o s tly  by 
m y se lf  w ith o u t  
c la s s m a te s

13. N ot th e  k in d  t h a t  
s h o u ld  b e  worked 
on in  s c h o o l

14 . S tu d ie d  f o r  to o  
s h o r t  a  tim e

15. T aught w i th  to o  
l i t t l e  h e lp

16. Too d i f f i c u l t

17. T hought a b o u t a t  
t im e s  o th e r  th a n  in  
th e  work s e s s io n s

18. B o rin g  and 
u n i n t e r e s t i n g

19 . P ro b a b ly  n o t  u s e f u l  
i n  h e lp in g  me to  
s o lv e  o th e r  p rob lem s

20 . Ones t h a t  I  have done 
b e f o r e

90

S tro n g ly  S tro n g ly
A gree _A gree U ndecided  D is a g re e  D is a g re e

5 4 3 2 1

5 4 3 2 1

5 4 . 3  2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

Comments:
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A r a t i n g  s c a l e  o f  1 ( s t r o n g ly  d i s a g r e e )  to  5 ( s t r o n g ly  a g re e )  was 

u sed  to  a s s e s s  s tu d e n t  r e a c t i o n  to  2 0  i te m s  r e l a t e d  t o  th e  i n s t r u c t i o n a l  

p rogram  on c r i t i c a l  th in k in g .  Each o f  te n  q u e s t io n s  w ere w r i t t e n  in  

two fo rm s , p o s i t i v e  and n e g a t iv e .  A verage  r a t i n g s  w ere c a lc u la t e d  from  

re s p o n s e s  t o  i n d iv i d u a l  q u e s t io n s  and th e  t o t a l  to  th e  te n  q u e s t io n s  

s t a t e d  in  p o s i t i v e  fo rm . The a v e ra g e  r a t i n g s  w ere u sed  to  d e te rm in e  

a t t i t u d e s  o f  th e  two t r e a tm e n t  g ro u p s  r e c e iv in g  i n s t r u c t i o n  and th e  

t h r e e  ty p e s  o f  l e a r n in g  s t y l e  p r e f e r e n c e s  in  each  t r e a tm e n t  g ro u p .



APPENDIX B 

L e a rn in g  S ty le  In v e n to ry  and V a l id a t io n
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LEARNING STYLE INVENTORY

Name _________________________________  S choo l__________________________________

D ate    Grade ______

D ir e c t io n s :  The q u e s t io n s  be low  a r e  d e s ig n e d  t o  f in d  o u t how you l i k e  to
l e a r n .  Each s e n te n c e  below  h a s  two ways in  w hich  i t  can  be 
c o m p le te d . Read e ach  s e n te n c e  and b o th  c h o ic e s  c a r e f u l l y .  
Then m ark th e  c h o ic e  you p r e f e r  w ith  an  " x " .

1 . I f  I  have  to  l e a r n  so m eth in g  new, I  l i k e  to  l e a r n  a b o u t i t  by :

  (a )  h a v in g  th e  t e a c h e r  e x p la in  i t .

  (b) w ork ing  on i t  by  m y se lf .

2 . In  w ork ing  on s u b je c t  a s s ig n m e n ts , I  p r e f e r :

  (a )  w ork ing  w ith  th e  te a c h e r  d i r e c t i n g  th e  c l a s s  o r  g ro u p .

  (b ) w ork ing  by m y s e lf  a f t e r  o b ta in in g  th e  a s s ig n m e n t.

3 . I f  I  have  a  p ro b lem  to  s o lv e ,  I  p r e f e r :

  (a )  to  work on i t  on my own.

  (b) to  have th e  te a c h e r  show how to  s o lv e  i t .

4 . I n  d o in g  r e s e a r c h  i n  a  s u b je c t  to  be  p r e s e n te d  to  th e  c l a s s ,  I  p r e f e r :

  (a ) to  work in d e p e n d e n tly  on a  to p ic  I  choose  m y s e lf .

  (b) to  work w i th  a  g ro u p  o f  s tu d e n t s  on a  to p ic  s u g g e s te d  by
th e  t e a c h e r .

5 . When l e a r n in g  new m a t e r i a l ,  I  p r e f e r :

  (a ) d o in g  r e s e a r c h  in  th e  l i b r a r y  on a  p a p e r  I  w ant t o  w r i t e .

  (b) l i s t e n i n g  to  th e  te a c h e r  p r e s e n t  a  l e s s o n .

6 . I  p r e f e r :

  (a ) w ork ing  on my own to  p r e p a r e  m a t e r i a l  I  w i l l  p r e s e n t  to  th e
c l a s s .

  (b) h a v in g  th e  t e a c h e r  a s k  q u e s t io n s  on w ork t h a t  was a s s ig n e d
to  be s tu d i e d .
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LEARNING STYLE INVENTORY (continued)

7. U s u a l ly :

  (a )  I  am b e h in d  i n  my d a i l y  a s s ig n m e n ts .

  (b ) I  have tim e  t o  f i n i s h  my c la s s ro o m  w ork .

8 . I  l e a r n  b e s t  when:

  (a )  I  am e v a lu a te d  w ith  l e t t e r  g r a d e s .

  (b ) I  e v a lu a te  my own p e rfo rm a n c e .

9 . When e x p e c ta t io n s  a r e  b e in g  s e t  f o r  th e  c l a s s ,  I  p r e f e r :

  (a )  h a v in g  th e  t e a c h e r  make c l e a r  w h a t i s  e x p e c te d  o f  th e  c l a s s .

  (b) g iv in g  my id e a s  a b o u t w hat s h o u ld  b e  e x p e c te d  o f  th e  c l a s s .

10 . I  p r e f e r :

  (a )  d o in g  i n d i v i d u a l  r e s e a r c h  i n  th e  l i b r a r y  f o r  a  l e s s o n  o r  p a p e r .

  (b ) w o rk in g  w ith  a  com m ittee  to  c o m p le te  a s s ig n e d  r e s e a r c h .

11 . I n  fo l lo w in g  a  d a i l y  s c h e d u le ,  I  p r e f e r :

  (a )  a  s p e c i f i c  d a i l y  s c h e d u le  w i th  t im e s  d e f in e d  f o r  e a c h  s u b j e c t .

  (b ) b lo c k s  o f  t im e  d u r in g  th e  day  when I  p la n  my own s c h e d u le  f o r
c o m p le tin g  th e  w ork .

1 2 . Once I  know how to  do so m e th in g , I  p r e f e r  to  p r a c t i c e  i t  b y :

  (a )  w ork ing  a lo n e .

  (b ) w o rk in g  w ith  th e  c l a s s .

13 . When o r g a n iz in g  my t im e ,  I  u s u a l l y :

  (a )  co m p le te  a l l  my d a i l y  a s s ig n m e n ts .

  (b ) have  d i f f i c u l t y  c o m p le tin g  my w ork e a c h  d a y .

1 4 . I  p r e f e r  to :

  (a )  make a  p r e s e n t a t i o n  to  th e  c l a s s  on my own p r o j e c t .

  (b ) p r e s e n t  a  g roup  p r o j e c t  to  th e  c l a s s .
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LEARNING STYLE INVENTORY (continued)
15. When s o lv in g  p ro b le m s , I  p r e f e r  t o :

  (a )  w ork  w ith  t h e  te a c h e r  on e a c h  s t e p .

(b) w ork on my own, th e n  c h e ck  th e  a n s w e rs .

16. When b e in g  e v a lu a te d ,  I  p r e f e r :

  (a )  d a i l y  q u iz z e s  on a s s ig n e d  w ork.

  (b) t u r n in g  in  lo n g  te rm  p r o j e c t s  I  h a v e  d e s ig n e d  f o r  g r a d in g .
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The l e a r n in g  s t y l e  p r e f e r e n c e  in v e n to r y  was s c o re d  by a s s ig n in g  one 

p o in t  to  a  p r e f e re n c e  f o r  s e l f - s t r u c t u r e d  l e a r n in g  and z e ro  p o in t s  to  a  

p r e f e r e n c e  f o r  t e a c h e r - s t r u c tu r e d  l e a r n in g .  On th e  16 i te m  in v e n to r y ,  

th e  ran g e  o f  s c o re s  was t h r e e  to  f i f t e e n ,  th e  mean was 8 .5 ,  and th e  

s ta n d a r d  d e v ia t io n  2 .6 .  S tu d e n ts  w i th  s c o re s  in  th e  11 to  15 ra n g e  were 

c l a s s i f i e d  a s  l e a r n in g  s t y l e  p r e f e r e n c e  o n e , o r  a  low p r e f e r e n c e  f o r  

t e a c h e r - s t r u c t u r e ;  s c o re s  in  th e  7 t o  10 ran g e  a s  l e a r n in g  s t y l e  tw o, o r  

m o d era te  p r e f e r e n c e  f o r  t e a c h e r - s t r u c t u r e ;  and s c o r e s  in  th e  3 to  6 

r a n g e  a s  a  h ig h  p r e f e re n c e  f o r  t e a c h e r  s t r u c t u r e .
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TABLE B . l  

LEARNING STYLE INVENTORY VALIDATION

T e s t - R e te s t  C o r r e la t io n

S ta n d a rd
N Mean D e v ia tio n  

T e s t  24 9 .5  2 .6

R e te s t  24 9 .5  2 .5

P e a rs o n  C o r r e l a t i o n  C o e f f i c i e n t  = 0 .8 6

I n t e r n a l  C o n s is te n c y

S ta n d a rd
N Mean D e v ia tio n  

F i r s t  8  I te m s  63 3 .9  1 .5

Second 8  I te m s  63 4 .6  1 .7

T o ta l  16 I te m s  63 8 .5  2 .6

C o r r e l a t i o n  Betw een L e a rn in g  S ty le  and  Locus o f  C o n tro l

S ta n d a rd
N Mean D e v ia tio n  

L e a rn in g  S ty le  70 8 .7  2 .6

Locus o f  C o n tro l  70 2 4 .6 4  3 .8

P = 0 .2 2



APPENDIX C

Mean S c o re s  and S ta n d a rd  D e v ia tio n s  o f  S c o res  on 

P r e t e s t  and P o s t - T e s t  M easures o f  H igher L e v e l T h in k in g  S k i l l s
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ABSTRACT

THE EFFECT OF CRITICAL THINKING SKILLS INSTRUCTION ON ACHIEVEMENT AND 
ATTITUDES OF ELEMENTARY STUDENTS DIFFERING IN LEARNING STYLE PREFERENCES

J o a n  S . B y rn e , Ed.D.

The C o lle g e  o f  W illiam  and Mary i n  V i r g i n i a ,  December 1983 

C hairm an: P r o f e s s o r  Royce W. C h e sse r

The p u rp o se  o f  t h i s  s tu d y  was to  d e te rm in e  t h e  e f f e c t  o f  t e a c h e r -  
paced  v e r s u s  s e l f - p a c e d  i n s t r u c t i o n  o f c r i t i c a l  th in k in g  s k i l l s  on t h e  
a c h iev em en t o f  h ig h e r  l e v e l  t h in k in g  p r o c e s s  and s tu d e n t  a t t i t u d e s  i n  
e le m e n ta ry  s tu d e n ts  w i th  a  h ig h ,  m o d e ra te , o r  low p r e f e r e n c e  f o r  
t e a c h e r - s t r u c tu r e d  l e a r n in g .

F i f t h  g ra d e  s tu d e n t s  (n=135) w ere random ly  a s s ig n e d  t o  t h r e e  g ro u p s  
i n  two e le m e n ta ry  s c h o o ls ,  two t r e a tm e n t  an d  one c o n t r o l ,  u s in g  a  random  
b lo c k  d e s ig n  b ased  on a  h ig h , m o d e ra te , o r  low p r e f e r e n c e  o f  s tu d e n ts  
f o r  t e a c h e r - s t r u c tu r e d  l e a r n in g .  T ra in e d  t e a c h e r s ,  random ly a s s ig n e d ,  
i n s t r u c t e d  s tu d e n t s  i n  th e  t r e a tm e n t  g ro u p s  in  th e  d eve lopm en t of 
c r i t i c a l  th in k in g  s k i l l s .  A sev en -w eek  p rog ram  o f  i n s t r u c t i o n  in  
v e r b a l  a n a lo g ie s ,  f i g u r a l  a n a lo g ie s ,  d e d u c t iv e  th in k in g ,  and  in d u c t iv e  
th in k in g  w as co n d u c ted  u s in g  a  c u r r ic u lu m  g u id e  d e v e lo p ed  f o r  th e  s tu d y  
w h ich  c o n ta in e d  o b j e c t i v e s ,  i n s t r u c t i o n a l  s t r a t e g i e s ,  s c r i p t e d  le s s o n  
p l a n s ,  and i n s t r u c t i o n a l  m a t e r i a l s .  I n s t r u c t i o n  i n  one t r e a tm e n t  g ro u p  
was te a c h e r - p a c e d  w i th  th e  m a t e r i a l  p r e s e n t e d ,  p r a c t i c e d ,  a n d  c o r r e c te d  
a s  a  t o t a l  c l a s s .  I n s t r u c t i o n  i n  th e  se c o n d  t r e a tm e n t  g ro u p  was s e l f -  
p a c ed  w h ere , a f t e r  i n i t i a l  p r e s e n t a t i o n ,  s tu d e n t s  p ro ceed ed  a t  t h e i r  own 
p a c e  and c o r r e c te d  t h e i r  own w o rk . The c o n t r o l  g ro u p  d id  n o t  r e c e iv e  
i n s t r u c t i o n  i n  c r i t i c a l  th in k in g  s k i l l s .

The m a jo r  f in d in g s  o f  th e  s tu d y  w e re : (1 ) S tu d e n ts  i n  th e  g ro u p s
r e c e iv in g  i n s t r u c t i o n  i n  c r i t i c a l  th in k in g  s k i l l s ,  b o th  s e l f - p a c e d  
and te a c h e r - p a c e d ,  a c h ie v e d  s i g n i f i c a n t l y  h ig h e r  s c o r e s  (p < 0 .02 ) th a n  
t h e  c o n t r o l  g roup  on m easu res  m ost d i r e c t l y  r e l a t e d  to  I n s t r u c t i o n ,  
a b i l i t y  o r  i n t e l l i g e n c e  and v e r b a l  a n a lo g y  a c h ie v e m e n t. The d i r e c t  
t e a c h in g  o f  t h e  s k i l l s  r a t h e r  th a n  th e  m eth o d o lo g y  was th e  s i g n i f i c a n t  
f a c t o r  in  g r e a t e r  ach iev em en t o f  h ig h e r  l e v e l  t h in k in g  p r o c e s s e s .
S c o re s  on m ea su res  o f  c r i t i c a l  t h in k in g  n o t  d i r e c t l y  r e l a t e d  t o  th e  
i n s t r u c t i o n a l  program  d id  n o t show s i g n i f i c a n t  d i f f e r e n c e s  betw een  
g ro u p s ,  s u g g e s t in g  no t r a n s f e r  o c c u r re d  i n  th e  a b i l i t y  to  p e rfo rm  
th in k in g  s k i l l s  ta s k s  n o t  s p e c i f i c a l l y  i n s t r u c t e d .  (2) A lth o u g h  
t h e r e  w ere i n d i c a t i o n s  t h a t  a  p r e f e r e n c e  f o r  s e l f - p a c e d ,  s e l f -  
s t r u c t u r e d  l e a r n in g  r e s u l t e d  i n  h ig h e r  a c h ie v e m e n t on some th in k in g  
s k i l l s  m e a s u re s , th e  r e s u l t s  w ere  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  A 
m a tc h  be tw een  le a r n in g  s t y l e  p r e f e r e n c e  an d  te a c h in g  m ethodo logy  d id  
n o t  r e s u l t  i n  g r e a t e r  a c h ie v e m e n t on th in k in g  s k i l l s  m e a su re s .
(3 ) T here  w ere  no s i g n i f i c a n t  d i f f e r e n c e s  i n  th e  a t t i t u d e s  o f  
s tu d e n t s  i n  t h e  two t r e a tm e n t  g ro u p s ,  s e l f - p a c e d  o r  t e a c h e r - p a c e d ,  
to w ard  i n s t r u c t i o n  o f  c r i t i c a l  t h in k in g  s k i l l s ,  n o r  d id  any 
s i g n i f i c a n t  d i f f e r e n c e s  e x i s t  i n  th e  a t t i t u d e s  o f s tu d e n ts  w i th  
d i f f e r e n t  l e a r n in g  s t y l e  p r e f e r e n c e s .
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