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ABSTRACT 

T h i s  s t u d y  had t h r e e  p a r t s .  F i r s t ,  r e p o r t s  o f  t h e  u s e  o f  

c o m p u t e r s  and  computer  a s s i s t e d  i n s t r u c t i o n  i n  h e a l t h  c a r e  agenc ie s ,  

i n  generd l  educa t ion ,  and i n  nu r s ing  educa t ion  were  s u r v e y e d .  These  

r e p o r t s  summarize c u r r e n t  a p p l i c a t i o n s  o f  compu te r  technology and 

i d e n t i f y  v a r i a b l e s  which  h a v e  been  used  t o  measu re  i n s t r u c t i o n a l  

e f f e c t i v e n e s s .  The survey i n d i c a t e d  t h a t  d e s p i t e  t h e  r ap id  growth i n  

use of computers f o r  i n s t r u c t i o n  and t h e  i n c r e a s i n g  body of  l i t e r a t u r e  

on  t h e  t o p i c ,  few a t t e m p t s  had been  made t o  i n t e g r a t e  t h e  r e s e a r c h  

f i n d i n g s .  

Second, r e c e n t  t r e n d s  and developments i n  review methodology were 

s t u d i e d  t o  determine approaches  f o r  i n t e g r a t i n g  r e s e a r c h  f i n d i n g s .  

The advantages and d isadvantages  of both q u a l i t a t i v e  and meta-analyt ic  

techniques  were cons idered  i n  developing t h e  me thodology used  i n  p a r t  

t h r e e  of t h i s  s tudy.  

The t h i r d  p a r t  o f  t h e  t h e s i s  s y n t h e s i z - e d  r e s e a r c h  f i n d i n g s  on 

compute r  a s s i s t e d  i n s t r u c t i o n  i n  n u r s i n g  e d u c a t i o n  a n d  n u r s i n g  

p r a c t i c e  t o  compare i t s  e f f e c t i v e n e s s  t o  t r a d i t i o n a l  i n s t r u c t i o n .  

Based on p a r t  two, s e l e c t e d  q u a l i t a t i v e  and m e t a - a n a l y t i c  t e c h n i q u e s  

were used t o  i n t e g r a t e  f i n d i n g s  from 11 independent r e sea rch  s t u d i e s  

o f  compu te r  a s s i s t e d  l e a r n i n g  i n  n u r s i n g .  The f i n d i n g s  o f  t h i s  

s y n t h e s i s  p a r a l l e l  those  i d e n t i f i e d  by reviews of  r e sea rch  a t  t h e  

iii 



secondary  and post-secondary l e v e l  i n  d i s c i p l i n e s  o the r  than nursing. 

The a n a l y s i s  showed t h a t  n u r s i n g  s t u d e n t s  u s i n g  computer  a s s i s t e d  

i n s t r u c t i o n  g e n e r a l l y  l e a r n e d  more t h a n  t h o s e  g i v e n  t r a d i t i o n a l  

i n s t r u c t i o n ,  p a r t i c u l a r l y  when the  computer was used a s  a supp lement  

t o  o t h e r  methods. S t u d e n t s  who used compute r s  f o r  l e a r n i n g  a l s o  

developed p o s i t i v e  a t t i t u d e s  toward compute r s  a s  a n  i n s t r u c t i o n a l  

method. I n  add i t ion ,  computer a s s i s t e d  l e a r n i n g  genera l ly  reduced the  

amount of time s t u d e n t s  needed t o  l e a r n  the  ma te r i a l .  

The m e t a - a n a l y s i s  r e v e a l e d  few r e l a t i o n s h i p s  between s t u d i e s t  

f i n d i n g s  and design f e a t u r e s  of the  r e sea rch ,  s e t t i n g s  of the  s t u d i e s ,  

l e v e l  o f  s t u d e n t ,  s u b j e c t  m a t t e r ,  o r  t h e  type of computer a s s i s t e d  

i n s t r u c t i o n .  Based on t h e s e  r e s u l t s ,  recommendations w e r e  made 

r e g a r d i n g  a p p l i c a t i o n  of t h e  f i n d i n g s  o f  t h i s  s t u d y  t o  n u r s i n g  

education,  f u t u r e  research ,  and f u t u r e  i n t e g r a t i v e  reviews on computer , 

a s s i s t e d  i n s t r u c t i o n .  
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Chapter  1  

U t r o d u c t i o n  

The p a s t  two d e c a d e s  h a v e  been  a  per iod  of r ap id  t echno log ica l  

change and growth of  in format ion .  Today t h e r e  i s  a g r e a t e r  e m p h a s i s  

on  knowledge-based  i n d u s t r i e s  t h a n  on  t h e  p r o d u c t i o n  of  goods and 

s e r v i c e s .  A s  Molnar (1983) s t a t e s ,  " in format ion  has  become a n a t i o n a l  

commodity and a  n a t i o n a l  r e sou rce  and h a s  a l t e r e d  t h e  very  n a t u r e  of 

workn (p .  25). I n d e e d ,  i t  c a n  be  s a i d  t h a t  t h e  U n i t e d  S t a t e s  and  

Canada h a v e  s h i f t e d  from being predominant ly  I n d u s t r i a l i z e d  s o c i e t i e s  

t o  having  information-based economies ( N a i s b i t t ,  1984).  Coupled w i t h  

t h i s  economic s h i f t  has  been a r a p i d  growth i n  e l e c t r o n i c  technology,  

p a r t i c u l a r l y  t h a t  o f  c o m p u t e r s .  Because  o f  a  need t o  be  a b l e  t o  

o rgan ize ,  s t o r e ,  and a c c e s s  t h e  expanding in fo rma t iona l  ba se ,  computer 

a p p l i c a t i o n s  are  i n f l u e n c i n g  a l l  s e c t o r s  o f  s o c i e t y  -- b u s i n e s s ,  

gove rnmen t ,  e n t e r t a i n m e n t ,  s c h o o l s ,  homes. Hence,  i t  is becoming 

i n c r e a s i n g l y  impor tan t  f o r  people  t o  become f a m i l i a r  w i t h  and  a b l e  t o  

use  computers e f f e c t i v e l y .  

E d u c a t i o n a l  i n s t i t u t i o n s  h a v e  u s e d  c o m p u t e r s  f o r  b o t h  

a d m i n i s t r a t i v e  and i n s t r u c t i o n a l  purposes.  The e a r l y  a p p l i c a t i o n s  of 

c o m p u t e r i z e d  i n s t r u c t i o n  i n v o l v e d  l i t t l e  coo rd ina t ion  o r  s h a r i n g  of 

i n fo rma t ion  among i n s t i t u t i o n s .  The a p p l i c a t i o n s  were s p e c i a l i z e d  and 

t h e  compu te r  s y s t e m s ,  which were l a r g e  and expens ive ,  o f t e n  could be 

suppor ted  o n l y  w i th  t h e  h e l p  o f  e x t r a  p u b l i c  o r  p r i v a t e  f u n d s .  I n  



many c a s e s ,  i f  the  funding ceased,  t h e  educat ional  a p p l i c a t i o n  did a s  

well. The advent of microcomputers i n  the  1970s reduced  t h e  c o s t  o f  

computers s i g n i f i c a n t l y  and f o s t e r e d  growth i n  t h e i r  use a t  a l l  l e v e l s  

of education. Research r e p o r t s  (Jamison, Suppes & Wells, 1974; Kulik, 

B a n g e r t  & W i l l i a m s ,  1983;  Kul ik ,  Kulik & Cohen, 1980) i n d i c a t e  t h a t  

computer  a s s i s t e d  l e a r n i n g  c a n  b e  a s  e f f e c t i v e  as  t r a d i t i o n a l  

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

S t u d e n t  o u t c o m e s  c o m m o n l y  s t u d i e d  i n  r e s e a r c h  on  t h e  

e f f e c t i v e n e s s  of computer  a s s i s t e d  l e a r n i n g  i n  g e n e r a l  e d u c a t i o n  

i n c l u d e  s t u d e n t  achievement on examinations, s tuden t  a t t i t u d e s  toward 

computers ,  i n s t r u c t i o n a l  time t a k e n ,  and t h e  c o r r e l a t i o n  be tween 

a p t i t u d e  and achievement .  Reviews of research  have ind ica ted  t h a t ,  

f o r  elementary s tuden t s ,  normal i n s t r u c t i o n  supplemented by computer  

a s s i s t e d  l e a r n i n g  i s  o f t e n  more e f f e c t i v e  t h a n  normal i n s t r u c t i o n  

alone (Edwards, Norton, T a y l o r ,  Weiss & D u s s e l d o r p ,  1975;  Jamison ,  

Suppes & Wells, 1974; Visonhaler & Bass, 1972). A t  t he  post-secondary 

l e v e l ,  computer  a s s i s t e d  l e a r n i n g  i s  a s  e f f e c t i v e  a s  t r a d i t i o n a l  

i n s t r u c t i o n  when used a s  a replacement (Jamison e t  a l . ,  1974; Kulik, 

Kulik & Cohen, 1980). For both secondary and post-secondary s tuden t s ,  

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

a t t i t u d e s  toward i n s t r u c t i o n  and the  s u b j e c t  m a t t e r ,  and r e d u c e s  t h e  

amount o f  time t h a t  s t u d e n t s  need f o r  l e a r n i n g  ( K u l i k ,  Banger t  & 

Williams, 1983; Kulik, Kulik & Cohen, 1980). 

The u s e  o f  compute r s  i n  h e a l t h  education has followed t h e  same 



t r e n d  as t h a t  o f  g e n e r a l  e d u c a t i o n ,  b u t  on a s m a l l e r  scale.  The 

m a j o r i t y  of a p p l i c a t i o n s  of  computer a s s i s t e d  l e a r n i n g  i n  n u r s i n g  have 

b e e n  t o  t e a c h  s p e c i f i c  t o p i c s  and t o  f o s t e r  i n d e p e n d e n t  d e c i s i o n  

making w i t h  many types  of  s t uden t s .  The a p p l i c a t i o n s  have occur red  i n  

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

educa t ion ,  and r e f r e s h e r  programs. It is on ly  i n  t h e  l a s t  few y e a r s  

t h a t  compu te r  l i t e r a c y  f o r  h e a l t h  p r o f e s s i o n a l s  ha s  become an  i s s u e  

because of t h e  i n c r e a s i n g l y  v a r i e d  a p p l i c a t i o n s  o f  c o m p u t e r s  i n  t h e  

h e a l t h  c a r e  system and t o  p a t i e n t  ca re .  

Computers have been used t o  educa te  nu r se s  s i n c e  t h e  l a t e  1960s .  

F o r  a p p r o x i m a t e l y  a decade,  t h e  m a j o r i t y  of  publ i shed  a r t i c l e s  about 

a p p l i c a t i o n s  of  computer a s s i s t e d  l e a r n i n g  t o  n u r s i n g  e d u c a t i o n  were 

n a r r a t i v e  r e p o r t s  o f  expe r i ences  a t  a  p a r t i c u l a r  school  o r  h o s p i t a l .  

More r e c e n t l y ,  t h e r e  have been i n c r e a s i n g  numbers o f  r e s e a r c h  s t u d i e s  , 

i n v e s t i g a t i n g  t h e  e f f e c t i v e n e s s  o f  compu te r  a s s i s t e d  l e a r n i n g  i n  

nu r s ing  educa t ion .  These s t u d i e s  c o v e r  a v a r i e t y  o f  i n s t r u c t i o n a l  

s e t t i n g s ,  s u b j e c t  a reas ,  and t y p e s  of s t u d e n t s .  T h i s  makes i t  

d i f f i c u l t  t o  i d e n t i f y  t r e n d s  o r  form g e n e r a l i z a b l e  c o n c l u s i o n s  a b o u t  

t h e  u s e f u l n e s s  o f  compu te r  a s s i s t e d  l e a r n i n g  as a n  i n s t r u c t i o n a l  

method i n  t h i s  f i e l d .  This  s t u d y  s y n t h e s i z e s  t h e  r e s e a r c h  f i n d i n g s  on 

compu te r  a s s i s t e d  l e a r n i n g  i n  n u r s i n g  e d u c a t i o n  t o  d e t e r m i n e  its 

e f f e c t i v e n e s s  as compared t o  t r a d i t i o n a l  i n s t r u c t i o n .  



D_efinitions 

One m a j o r  p r o b l e m  i n  r e f e r r i n g  t o  compu te r  a p p l i c a t i o n s  i n  

educa t ion  i s  t h a t  many terms are used in t e r changeab ly  t o  d e s c r i b e  t h e  

same a c t i v i t y .  Computer a s s i s t e d  l e a r n i n g  h a s  been r e f e r r e d  t o  a s  

computer  a i d e d  i n s t r u c t i o n ,  compu te r  b a s e d  i n s t r u c t i o n ,  compu te r  

a s s i s t e d  i n s t r u c t i o n ,  computer managed i n s t r u c t i o n ,  computer s imula ted  

i n s t r u c t i o n ,  c o m p u t e r  b a s e d  e d u c a t i o n ,  a u t o m a t e d  e d u c a t i o n ,  

c o m p u t e r i z e d  i n s t r u c t i o n ,  and a computer c o n t r o l l e d  t each ing  dev ice  

(Conklin,  1981 1. A s  w e l l ,  any one of t h e s e  terms can be used t o  r e f e r  

t o  i n s t r u c t i o n a l  a c t i v i t i e s  which invo lve  very d i f f e r e n t  a p p l i c a t i o n s  

of  t h e  technology. A r e a d e r  must s c r u t i n i z e  each r e p o r t  c a r e f u l l y  t o  

determine e x a c t l y  how t h e  computer is be ing  used. 

The terms t h a t  a r e  f a i r l y  wide ly  accepted  i n  t h e  h e a l t h  f i e l d  and 

which w i l l  be used i n  t h i s  paper are: 

1. Computer  a s s i s t e d  l e a r n i n g  (CALI - any  e d u c a t i o n a l  

t e c h n i q u e s  t h a t  r e l y  o n  a c o m p u t e r  t o  f a c i l i t a t e  
I 

l e a r n i n g .  CAI, can  be subdivided i n t o  computer a s s i s t e d  

i n s t r u c t i o n  and computer managed i n s t r u c t i o n .  . 

2. Computer  a s s i s t e d  i n s t r u c t i o n  (CAI)  - t h e  u s e  o f  a 

computer s y s t e m  t o  p e r f o r m  t h e  t e a c h i n g  f u n c t i o n  o f  

communica t ing  in fo rma t ion  t o  t h e  l e a r n e r  independent ly  

o f  d i r e c t  i n t e r a c t i o n  b e t w e e n  t h e  s t u d e n t  a n d  a n  

i n s t r u c t o r .  Both t h e  c o n t e n t  and t h e  i n s t r u c t i o n a l  



l o g i c  are s t o r e d  i n  t h e  computer memory. 

3. Computer managed i n s t r u c t i o n  (CMI) - a n  o v e r a l l  s y s t e m  

f o r  e d u c a t i o n a l  management i n  which d e t a i l e d  s t u d e n t  

r e c o r d s ,  c u r r i c u l u m  d a t a  i n c l u d i n g  s c h e d u l e s  a n d  

t i m e t a b l e s ,  and  i n f o r m a t i o n  o n  a v a i l a b l e  l e a r n i n g  

r e s o u r c e s  are s t o r e d  i n  t h e  computer. The c o m p u t e r  i s  

t h e n  p r o g r a m m e d  t o  i n t e g r a t e  t h i s  i n f o r m a t i o n  t o  

d e v e l o p  u n i q u e  u n i t s  o f  i n s t r u c t i o n  f o r  i n d i v i d u a l  

s t u d e n t s  and t o  f a c i l i t a t e  op t imal  educa t iona l  r e sou rce  

management (Hannah, 1983a) .  - 
Chapter  2 overviews methods f o r  do ing  rev iews  a s  r e s e a r c h  s t u d i e s  

and d i s c u s s e s  problems a s s o c i a t e d  w i t h  d o i n g  them. The p u r p o s e  of 

r e v i e w i n g  o r i g i n a l  r e s e a r c h  s t u d i e s  on a  t o p i c  i s  t o  s y n t h e s i z e  t h e  

f i n d i n g s  o f  t h e  s t u d i e s  s o  t h a t  g e n e r a l i z a b l e  t r e n d s  c a n  b e  

i d e n t i f i e d .  I n  a p p r o a c h i n g  t h i s  o b j e c t i v e ,  a t t e n t i o n  i s  p a i d  t o  

p a r t i c u l a r  s e t t i n g s ,  s u b j e c t s ,  o r  c o n d i t i o n s  which i n f l u e n c e  o r  a l t e r  

r e l a t i o n s h i p s  i n v e s t i g a t e d  i n  p a r t i c u l a r  s t u d i e s .  A s  a  r e s u l t  of  t h e  

review,  recommendations may be made f o r  educa t iona l  po l i cy ,  p r a c t i c e ,  

f u r t h e r  r e s e a r c h ,  and f u t u r e  reviews. 

The p r o c e s s  i n v o l v e d  i n  c a r r y i n g  o u t  a s y s t e m a t i c  r e v i e w  o f  

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

r e s e a r c h  except  t h a t  t h e  d a t a  sampled f o r  t h e  review come from primary 



s t u d i e s  r a t h e r  t h a n  human s u b j e c t s .  However, one of  t h e  major 

problems assoc ia ted  with doing an i n t e g r a t i v e  r e v i e w  i s  t h a t  r e v i e w  

methodology is not  ou t l ined  c l e a r l y .  A s  a  r e s u l t ,  each reviewer must 

make severa l  s i g n i f i c a n t  d e c i s i o n s .  These i n c l u d e  d e c i d i n g  i f  t h e  

sample  o f  s t u d i e s  i s  adequate t o  be considered r e p r e s e n t a t i v e  of the  

p o p u l a t i o n ,  d e v e l o p i n g  c r i t e r i a  f o r  d e t e r m i n i n g  which s u b s e t  o f  

s t u d i e s  s h a l l  b e  i n c l u d e d  i n  t h e  r e v i e w ,  and  d e c i d i n g  on a n  

a p p r o p r i a t e  b a l a n c e  o f  q u a l i t a t i v e  and q u a n t i t a t i v e  m e t h o d s  f o r  

a n a l y z i n g  t h e  d a t a .  I n  o r d e r  t o  e n s u r e  t h a t  a  review is v a l i d  and 

r e p l i c a b l e ,  the  reviewer should r e p o r t  on these  p h a s e s  and d e c i s i o n s  

i n  d e t a i l ,  pay c l o s e  a t t e n t i o n  t o  d e t a i l s  o f  t h e  primary research  

s t u d i e s ,  use  appropr ia te  techniques t o  a n a l y z e  d a t a ,  and a t t e m p t  t o  

exp la in  v a r i a t i o n s  i n  t h e  f i n d i n g s  a c r o s s  t h e  s tud ies .  

Chapter 3 i s  an overview o f  t h e  u s e  o f  computers  and computer  , 

a s s i s t e d  l e a r n i n g  i n  h e a l t h  c a r e  a g e n c i e s ,  g e n e r a l  education,  and 

n u r s i n g  e d u c a t i o n .  Computers were  f irst  used i n  t h e  h e a l t h  c a r e  

sys tem f o r  a d m i n i s t r a t i v e  t a s k s  such a s  payro l l ,  inventory c o n t r o l ,  

and p a t i e n t  charges. A s  t h e s e  a p p l i c a t i o n s  became more s o p h i s t i c a t e d ,  

n u r s e s  r e a l i z e d  t h e  c o m p u t e r ' s  p o t e n t i a l  f o r  improv ing  n u r s i n g  

p r a c t i c e  and the  q u a l i t y  of p a t i e n t  care.  However, the  development of 

e f f e c t i v e  a p p l i c a t i o n s  i n  t h i s  domain progressed slowly because nurses 

had l i m i t e d  u n d e r s t a n d i n g  o f  c o m p u t e r s  a n d  f e l t  t h r e a t e n e d  by 

au tomat ion .  To d a t e ,  i t  has been demonstrated t h a t  computers can be 

used success fu l ly  f o r  p a t i e n t  monitoring, cha r t ing ,  q u a l i t y  assessment 



and a s s u r a n c e ,  i n t e r d e p a r t m e n t a l  communication, con t inu ing  educa t ion ,  

and  r e s e a r c h .  S i n c e  t h e  number and  v a r i e t y  o f  a p p l i c a t i o n s  a r e  

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

become aware o f  t h e  p o s s i b l e  f u n c t i o n s  and l i m i t a t i o n s  o f  computers s o  

t h e y  c a n  be a c t i v e  p a r t i c i p a n t s  i n  p lanning  and implementing systems 

t h a t  meet t h e i r  p r a c t i c e  and e d u c a t i o n a l  needs. 

Use of computers  as an  i n s t r u c t i o n a l  method i n  g e n e r a l  educa t ion  

h a s  b e e n  d e v e l o p i n g  s l o w l y .  T h i s  l a g  i n  deve lopmen t  compared t o  

s o c i e t y  i n  g e n e r a l  h a s  b e e n  l i n k e d  t o  l a c k  o f  knowledge  a b o u t  

computers and c o m p u t e r  a s s i s t e d  l e a r n i n g  o n  t h e  p a r t  o f  t e a c h e r s ,  

i n s u f f i c i e n t  f u n d i n g  f o r  deve loping  i n s t r u c t i o n a l  so f tware ,  and l a c k  

o f  t r a n s f e r a b i l i t y  o f  s o f t w a r e  b e  t w e e n  m i c r o c o m p u t e r  s y s  tems. 

Compu te r s  a r e  now s e e n  as a method f o r  p rovid ing  more c o s t - e f f e c t i v e  

educa t ion  because they  can  be used by l a r g e  numbers  o f  s t u d e n t s  f o r  

i n d e p e n d e n t  s t u d y  e i t h e r  w i t h i n  t h e  i n s t i t u t i o n  o r  through d i s t a n c e  

educa t ion .  Teachers  t hen  can be r e l e a s e d  from r e p e t i t i v e  t each ing  and 

can  f o c u s  on t h e  l e a r n i n g  needs o f  i n d i v i d u a l  s t u d e n t s .  

Computer a s s i s t e d  i n s t r u c t i o n  h a s  been  u s e d  t o  t e a c h  n u r s e s  a 

v a r i e t y  o f  t o p i c s ,  s u c h  a s  o b s t e t r i c s ,  pha rmaco logy ,  and p o s t -  

o p e r a t i v e  n u r s i n g  c a r e .  The p rog rams  have  b e e n  i m p l e m e n t e d  i n  

c o l l e g e s ,  u n i v e r s i t i e s ,  and h o s p i t a l s  t o  provide b a s i c ,  i n s e r v i c e ,  and 

con t inu ing  educa t ion .  While t h e s e  a p p l i c a t i o n s  are r e p o r t e d  t o  be  

e f f e c t i v e ,  no i n t e g r a t i v e  rev iews  of t h e  r e s e a r c h  f i n d i n g s  have been 

done t o  determine g e n e r a l i z a b l e  b e n e f i t s  and t r ends .  



C h a p t e r  4 i s  a n  i n t e g r a t i v e  r e v i e w  o f  r e s e a r c h  on  compu te r  

a s s i s t e d  i n s t r u c t i o n  i n  n u r s i n g  p r a c t i c e  and  n u r s i n g  e d u c a t i o n  t o  

d e t e r m i n e  i t s  e f f e c t i v e n e s s  compared t o  t r a d i t i o n a l  methods. The 

q u e s t i o n s  framing t h e  r ev i ew  were w h e t h e r  s t u d e n t s  l e a r n  more ,  are 

a b l e  t o  a p p l y  t h e  i n fo rma t ion  t o  o t h e r  s i t u a t i o n s ,  and t a k e  less time 

t o  l e a r n  when compu te r  a s s i s t e d  i n s t r u c t i o n  i s  u s e d .  S t u d e n t  

a t t i t u d e s  t oward  u s e  o f  c o m p u t e r s  f o r  l e a r n i n g  and o t h e r  v a r i a b l e s  

which m i g h t  i n f l u e n c e  t h e  e f f e c t i v e n e s s  o f  i n s t r u c t i o n  were a l s o  

s t u d i e d .  

F o l l o w i n g  o n  t h e  f i n d i n g s  c o n c e r n i n g  i n t e g r a t i v e  r e v i e w i n g  

( C h a p t e r  2 1 ,  t h e  me thodo logy  u s e d  f o r  t h i s  i n t e g r a t i v e  r e v i e w  is  

d i s c u s s e d  i n  d e t a i l .  D i f f e r e n t  s e c t i o n s  o f  t h e  c h a p t e r  o u t l i n e  t h e  

d e c i s i o n s  and  p r o c e d u r e s  f o r  i d e n t i f y i n g  t h e  c o n c e p t s  s t u d i e d ,  

l o c a t i n g  a n d  s e l e c t i n g  t h e  r e s e a r c h  s t u d i e s ,  summar i z ing  t h e  

c h a r a c t e r i s t i c s  and f i n d i n g s ,  ana lyz ing  t h e  f i n d i n g s ,  and i n t e r p r e t i n g  

t h e  r e s u l t s .  

C h a p t e r  5 d i s c u s s e s  t h e  f i n d i n g s  f rom t h e  r e v i e w  and makes 

recommendations based on them. The r e l a t i o n s h i p  of t h e  f i n d i n g s  o f  

t h i s  review t o  e x i s t i n g  e d u c a t i o n a l  theory  and t h e  cons i s t ency  between 

f i n d i n g s  i n  g e n e r a l  educa t ion  and n u r s i n g  educa t ion  are presen ted .  A s  

w e l l ,  t h e  i m p l i c a t i o n s  o f  t h e  r e s u l t s  o f  t h e  r e v i e w  f o r  n u r s i n g  

e d u c a t i o n  are o u t l i n e d  and  r ecommenda t ions  a r e  made f o r  f u r t h e r  

r e s e a r c h  a n d  f u t u r e  r e v i e w s  o f  c o m p u t e r  a s s i s t e d  l e a r n i n g  i n  

educa t ion .  



Chapter  2 

e a r c h  Review and I n t e n r a t i p n  

The i n f o r m a t i o n  e x p l o s i o n  t h a t  h a s  b e e n  a f f e c t i n g  s o c i e t y  i n  

g e n e r a l  o v e r  t h e  p a s t  few d e c a d e s  h a s  a l s o  h a d  a n  i m p a c t  o n  

e d u c a t i o n a l  r e s e a r c h e r s  and consumers o f  e d u c a t i o n a l  r e sea rch .  The 

number of publ i shed  s t u d i e s  on many t o p i c s  has  grown s o  r a p i d l y  t h a t  

i t  h a s  become d i f f i c u l t  f o r  any one person t o  r ead  and comprehend t h e  

v a s t  amount o f  i n f o r m a t i o n  a v a i l a b l e .  R e c e n t l y ,  t h e r e  h a s  b e e n  

i n c r e a s i n g  i n t e r e s t  i n  and d i s c u s s i o n  o f  t h e  u s e  o f  i n t e g r a t i v e  

rev iews  of t h e  l i t e r a t u r e  t o  s y n t h e s i z e  t h e  r e s e a r c h  f i n d i n g s  f r o m  

primary s t u d i e s  and t o  i d e n t i f y  g e n e r a l i z a b l e  t rends .  

" I n  t h e  p a s t  t e n  y e a r s ,  s c i e n t i s t s  and  m e t h o d o l o g i s t s  h a v e  

w o r r i e d  a b o u t  how t h e  f i n d i n g s  o f  r e s e a r c h  c a n  be syn thes i zed  and 

organized  i n t o  coheren t  p a t t e r n s n  (G la s s ,  McGaw & Smith, 1981 , p. 9). 

Thi s  chap te r  p rovides  an overview of i n t e g r a t i v e  reviews a s  a r e s e a r c h  

method and  o u t l i n e s  t h e  p r o b l e m s  a s s o c i a t e d  w i t h  t h i s  t y p e  o f  

r e s e a r c h .  The f i r s t  s e c t i o n  o f  t h e  c h a p t e r  focuses  on t h e  purposes  

f o r  which r ev i ews  have  b e e n  done  and  summar i ze s  r e c e n t  t r e n d s  and  

d e v e l o p m e n t s  i n  methodology f o r  reviews. Next, t h e  p roces s  involved 

i n  complet ing a rev iew is d i s c u s s e d .  Here, t h e  e m p h a s i s  i s  o n  t h e  

d e c i s i o n s  a r e v i e w e r  must make and t h e  methodological  problems which 

can  arise i n  each phase o f  conduct ing a  review. The f i n a l  s e c t i o n  of  

t h e  c h a p t e r  summar i ze s  c r i t e r i a  f o r  d e t e r m i n i n g  t h e  v a l i d i t y  and 



r e p l i c a b i l i t y  of  an i n t e g r a t i v e ,  review. - 
The main purpose f o r  s y n t h e s i z i n g  r e s e a r c h  f i n d i n g s  on a t o p i c  is 

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

knowledge and deve loping  theory.  A s  t h e  number of  o r i g i n a l  o r  primary 

r e s e a r c h  s t u d i e s  on a  t o p i c  grows, p e r i o d i c  review and i n t e g r a t i o n  of  

t h e  f i n d i n g s  is needed t o  summarize t h e  c u r r e n t  knowledge base and t o  

make g e n e r a l i z a t i o n s  about  t h e  phenomena being s tud i ed .  T h i s  p r o c e s s  

is g e n e r a l l y  r e f e r r e d  t o  as producing a n  i n t e g r a t i v e  review. Beyond 

h e l p i n g  t o  d e f i n e  approaches t o  a broad area of  i n q u i r y ,  i n t e g r a t i v e  

r e v i e w s  c a n  s e r v e  t h r e e  o t h e r  s p e c i f i c  purposes:  i d e n t i f y i n g  c r i t i c a l  

exper iments  needed f o r  t h e o r y  d e v e l o p m e n t ,  i n f l u e n c i n g  e d u c a t i o n a l  

p r a c t i c e  , and making  recommendations f o r  methodological  improvements 

i n  r e s e a r c h  s t u d i e s .  

A s  Glass ( 1976a )  h a s  noted,  e d u c a t i o n a l  s t u d i e s  tend t o  be less 

cumulat ive and e v o l u t i o n a r y  t han  r e s e a r c h  i n  l a b o r a t o r y  s c i e n c e s ,  s o  

i d e n t i f y i n g  t r e n d s  c a n  be d i f f i c u l t .  E x p e r i m e n t s  i n  e d u c a t i o n a l  

c o n t e x t s  are u s u a l l y  a p p l i e d  r e s e a r c h  s t u d i e s  wh ich  v a r y  w i d e l y  i n  

t h e i r  r e s e a r c h  d e s i g n s ,  c o n t e x t s ,  s u b j e c t s ,  v a r i a b l e s ,  and outcome 

m e a s u r e s .  S y n t h e s i z i n g  t h e  f i n d i n g s  f rom h e t e r o g e n e o u s  s t u d i e s  

assists r e s e a r c h e r s  i n  i d e n t i f y i n g  c r i t i c a l  e x p e r i m e n t s  needed t o  

c l a r i f y  p a r t i c u l a r  a s p e c t s  o r  i n c r e a s e  unders tanding  o f  a phenomenon. 

When they can  be des igned ,  c r i t i c a l  experiments  e l i m i n a t e  t h e  need f o r  



f u r t h e r  r e p l i c a t i o n s  o f  some e x p e r i m e n t s  and p r o v i d e  c l e a r e r  

gu ide l ines  f o r  f u t u r e  research.  

Another purpose f o r  completing i n t e g r a t i v e  l i t e r a t u r e  reviews is 

t o  i n f l u e n c e  e d u c a t i o n a l  p o l i c y  a n d  p r a c t i c e .  F o r  e x a m p l e ,  

recomrnenda t i  o n s  from a  research  summary can he lp  admin i s t r a to r s  make 

dec i s ions  about the  a d v i s a b i l i t y  of continuing o r  adopting p a r t i c u l a r  

c o u r s e s  o f  a c t i o n .  T e a c h e r s  and l e a r n e r s  b e n e f i t  from r e s e a r c h  

summaries when gu ide l ines  desc r ibe  cond i t ions  o r  p r a c t i c e s  t h a t  have  

been found t o  make l ea rn ing  more e f f e c t i v e .  

Many reviews of educat ional  r e sea rch  have been done t o  p o i n t  o u t  

f l a w s  i n  p r e v i o u s  r e s e a r c h  and  t o  recommend m e t h o d o l o g i c a l  

improvements. The r e s u l t s  o f  t h e s e  r e v i e w s  o f t e n  sound e x t r e m e l y  

p e s s i m i s t i c  because  s o  many c r i t i c i s m s  a r e  made of  t h e  completed 

s tud ies .  While t h i s  type o f  r e v i e w  i s  v e r y  u s e f u l  t o  r e s e a r c h e r s ,  , 

o t h e r s  f i n d  them of l i t t l e  p r a c t i c a l  value (Ladas, 1980). 

Methods f o r  conducting i n t e g r a t i v e  reviews have changed over the  

y e a r s  a s  the  volume o f  r e s e a r c h  l i t e r a t u r e  i n c r e a s e d .  During t h e  

1 9 4 0 9 ,  1 9 5 0 9 ,  and  1 9 6 0 3 ,  r e v i e w s  g e n e r a l l y  t o o k  t h e  form of  a  

n a r r a t i v e  d i s c u s s i o n  o f  t h e  f i n d i n g s  o f  a  s e t  o f  p r imary  r e s e a r c h  

s t u d i e s .  T h i s  t r a d i t i o n a l ,  o r  q u a l i t a t i v e ,  method was q u i t e  

s a t i s f a c t o r y  a s  long as the-number of s t u d i e s  reviewed was small.  

By t h e  end of t h e  19609, t h e  bodies of research  l i t e r a t u r e  were 



growing so r a p i d l y  t h a t  i t  became excep t iona l ly  d i f f i c u l t  t o  i n t e g r a t e  

s t u d i e s  n a r r a t i v e l y .  Reviewers began t o  d e v e l o p  s t r a t e g i e s  f o r  

c a t e g o r i z i n g  and c l a s s i f y i n g  r e s u l t s  o f  s t u d i e s .  Frequently,  t h e  

s t u d i e s  were grouped i n  t a b l e s  according t o  whether  outcomes r e a c h e d  

s t a t i s t i c a l  s i g n i f i c a n c e .  These t a b l e s ,  commonly r e f e r r e d  t o  a s  box 

s c o r e s ,  r e c e n t l y  have been viewed w i t h  s c e p t i c i s m  b e c a u s e  t h i s  

approach  tends t o  oversimplify t h e  i n t e r p r e t a t i o n  of p o s i t i v e  r e . su l t s  

and can cause the  reviewer t o  ignore  t h e  impl ica t ions  of s t a t i s t i c a l l y  

u n r e l i a b l e ,  negat ive ,  o r  c o n f l i c t i n g  f i n d i n g s  (Ladas, 1980). 

Trad i t iona l  reviewers have a l s o  appl ied  severa l  o t h e r  methods f o r .  
I 

summariz ing t h e  r e s e a r c h  f i n d i n g s .  Some c r e a t e d  lists of a l l  the  

f a c t o r s  t h a t  were shown t o  have  a n  e f f e c t  on t h e  phenomena b e i n g  

s t u d i e d .  O t h e r s ,  u s i n g  t h e  s t a t i s t i c s  on a  given outcome, computed 

o v e r a l l  averages a c r o s s  the  set of s tud ies .  And some rev iewers  o p t e d  

t o  do an i n  depth a n a l y s i s  of only one o r  two s t u d i e s  t h a t  they judged 

t o  be t y p i c a l  of a l l  t h e  research  on the  topic .  Each of t h e s e  methods 

h a s  been c r i t i c i z e d  because  i t  f a i l s  t o  cope a d e q u a t e l y  w i t h  the  

complexit ies  of the  r e sea rch  f i n d i n g s  (Light  & Smith, 1971). 

A s  Glass (1976b) s t a t e d  i n  h i s  1976 American Educational Research 

Associat ion p r e s i d e n t i a l  address ,  t h e r e  was a  need f o r  an  a l t e r n a t i v e  

t o  t h e  c a s u a l ,  n a r r a t i v e  i n t e g r a t i o n s  of research  s t u d i e s .  A t  t h i s  

time s e v e r a l  r e s e a r c h e r s  had a l r e a d y  begun work  o n  m e t h o d s  f o r  

i m p r o v i n g  i n t e g r a t i n g  s t u d i e s .  Although t h e y  worked somewhat 

independently, they a l l  (Cohen, 1977; Edgington, 1972;  G l a s s ,  1 976a; 



Kraemer  & Andrews ,  1982;  L i g h t  & Smi th ,  1971; R o s e n t h a l ,  1978; 

R o s e n t h a l  & R u b i n ,  1 9 7 9 )  h a v e  recommended m e t h o d s  i n v o l v i n g  

s t a t i s t i c a l  analyses of t h e  data.  

G l a s s  (1976a)  proposed a n  approach  c a l l e d  meta-analysis,  "the 

s t a t i s t i c a l  a n a l y s i s  of a  l'arge c o l l e c t i o n  o f  a n a l y s i s  r e s u l t s  from 

i n d i v i d u a l  s t u d i e s w  ( p .  3 ) .  The term meta-analysis  is now used t o  

r e f e r  t o  any review t h a t  uses  q u a n t i t a t i v e  o r  s t a t i s t i c a l  a n a l y s e s  t o  

i n t e g r a t e  f i n d i n g s .  Some of t h e  meta-analytic techniques t h a t  have 

been developed f o r  d a t a  syn thes i s  inc lude:  c l u s t e r  a n a l y s i s  ( L i g h t  & 

Smi th ,  l 9 7 l ) ,  e f f e c t  s i z e  e s t i m a t i o n  (Cohen, 1977;  Glass,  McGaw & 

Smith,  1 9 8 1 ) ,  combining p r o b a b i l i t y  v a l u e s  of  s i g n i f i c a n c e  t e s t s  

(Edgington, 19721, and t h e  blocking technique (Rosenthal,  1978). 

Dur ing t h e  p a s t  few y e a r s ,  r e v i e w e r s  h a v e  d e b a t e d  w h e t h e r  

q u a l i t a t i v e  o r  q u a n t i t a t i v e  reviews a r e  more use fu l  (Cook & Leviton, 

1980; Cooper & R o s e n t h a l ,  1980;  J a c k s o n ,  1980;  P i l l e m e r  & L i g h t ,  

1980). One p o s i t i v e  r e s u l t  of t h i s  debate has been t h a t  many problems 

assoc ia ted  with reviews have been i d e n t i f i e d .  One debate t h a t  remains 

unresolved concerns t h e  methodological s tandards  t h a t  research  s t u d i e s  

should meet i n  order  t o  be used a s  p a r t  of a  review.  Some f e e l  t h a t  

experiments with methodological f laws should not  be included (Eysenck, 

1978), while o t h e r s  a r g u e  t h a t  e x c l u s i o n  o f  s t u d i e s  may e l i m i n a t e  

va luable  d a t a  from the  review (Glass  & Smith, 1978). 

Another c r i t i c i s m  of q u a l i t a t i v e  methods i s  t h a t  t h e y  a r e  t o o  

s u b j e c t i v e .  Reviewers ' b i a s e s  c a n  i n f l u e n c e  the  i n t e r p r e t a t i o n  of 



r e s u l t s .  However, t h e  same problem can a f f e c t  q u a n t i t a t i v e  r ev i ewer s  

if they do no t  d e f i n e  t h e i r  c o n s t r u c t s  c l e a r l y .  Cooper and R o s e n t h a l  

( 1 9 8 0  ) f o u n d  t h a t  , w h i l e  q u a l i t a t i v e .  r e v i e w e r s  t e n d  t o  be  more 

c o n s e r v a t i v e  i n  e s t i m a t i n g  t h e  magnitude of  an  e f f e c t ,  b o t h  t y p e s  of 

d a t a  s y n t h e s i s  were p r o n e  t o  p r o b l e m s  t h a t  could l e a d  t o  mi s in t e r -  

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

P e r h a p s  t h e  mos t  s e r i o u s  problem a s s o c i a t e d  w i th  e i t h e r  t ype  of 

review is t h e  l a c k  of  s p e c i f i c  g u i d e l i n e s  f o r  c o n d u c t i n g  a  s y n t h e s i s  

of t h e  d a t a  p r o v i d e d  by primary s t u d i e s .  One r e s u l t  of  t h i s  l a c k  is 

t h a t  d i f f e r e n t  r e v i e w e r s  o f  t h e  same body o f  l i t e r a t u r e  may r ' each  

d i f f e r e n t  conc lus ions  because t h e  s t u d i e s  inc luded  o r  t h e  o p e r a t i o n a l  

d e f i n i t i o n s  of t h e  c o n s t r u c t s  v a r y  (Cook & Levi ton ,  1980). Another is  

t h a t  t h e r e  are  f e w  c o n s i s t e n t  s t a n d a r d s  f o r  judging t h e  q u a l i t y  of 

r e v i e w s .  A l so ,  J a c k s o n  ( 1 9 8 0 )  h a s  p o i n t e d  o u t  t h a t  t h i s  l a c k  of 

c o n s i s t e n c y  c o u l d  mean t h a t  r e v i e w e r s  a r e  n o t  u s i n g  me thods  a s  

powerfu l  as c o u l d  be  d e v e l o p e d  and  t h e r e f o r e  t h e  a c c u m u l a t i o n  o f  

knowledge  i s  h i n d e r e d .  More s t r i n g e n t  methodological  g u i d e l i n e s  f o r  

conduct ing rev iews  have now been proposed by Jackson (1980) and Cooper 

(1982) i n  o r d e r  t o  promote cons i s t ency ,  r e p l i c a b i l i t y ,  and v a l i d i t y  o f  

r e s e a r c h  i n t e g r a t i o n .  - 
The g o a l s  o f  a n  i n t e g r a t i v e  r e v i e w  a r e  t o  s u m m a r i z e  t h e  

accumula t ed  s t a t e  o f  knowledge  c o n c e r n i n g  t h e  r e l a t i o n s h i p ( s )  of 



i n t e r e s t  and t o  h i g h l i g h t  t h e  important  i s s u e s  t h a t  research  t o  d a t e  

has  l e f t  unresolved (Taveggia, 1974). Jackson ( 1980) i d e n t i f i e d  s i x  

t a s k s  involved i n  performing an  i n t e g r a t i v e  review. These t a s k s  w i l l  

be used a s  an o u t l i n e  t o  organize  the  d i scuss ion  which f o l l o w s  on how 

t h e  n a t u r e  of  r e s e a r c h  s y n t h e s i s  and t h e  problems assoc ia ted  with i t  

i n t e r f e r e  with a c h i e v i n g  t h e  - g o a l s  se t  f o r  s u c h  r e v i e w s .  The s i x  

t a s k s  a re :  

( 1 )  s e l e c t i n g  t h e  q u e s t i o n s  o r  hypotheses f o r  the  review, 
( 2 )  sampling the  r e sea rch  s t u d i e s  t h a t  are t o  be reviewed, 
( 3 )  r e p r e s e n t i n g  t h e  c h a r a c t e r i s t i c s  o f  t h e  s t u d i e s  and 

t h e i r  f ind ings ,  
( 4 )  analyzing t h e  f i n d i n g s ,  
( 5 )  i n t e r p r e t i n g  t h e  r e s u l t s ,  and 
(6) r e p o r t i n g  t h e  review.. 

(Jackson, 1980, p. 441 

S e l e c t -  t h e  a u e s t i p n s  o r  h v o o t h e s e s ,  A s  w i t h  any research , 

study,  t h e  first s t e p  i n  conducting a review is t o  formulate ques t ions  

and hypotheses, and t o  de f ine  the  v a r i a b l e s  t o  be considered. Jackson 

(1980) sugges ts  f o u r  s o u r c e s  t h a t  shou ld  be c o n s u l t e d  i n  o r d e r  t o  

accompl i sh  t h i s  t a s k :  a v a i l a b l e  t h e o r y ;  p r i o r  r e s e a r c h ,  inc luding 

previous reviews; primary resea rch  t h a t  i s  expected t o  be i n c l u d e d  i n  

the  review; and one '8 i n t u i t i o n ,  i n s i g h t ,  and ingenui ty .  

Variables used i n  the  review must be d e f i n e d  bo th  c o n c e p t u a l l y  

and o p e r a t i o n a l l y  (Cooper ,  1982 ) . The most d e f i n i t i v e  conclusions 

from reviews a r e  reached by those who use broad conceptual  d e f i n i t i o n s  

s o  t h a t  a l a r g e  number of v a r i a b l e s  can be examined a c r o s s  t h e  primary 



s t u d i e s .  A l though  many of t h e  o p e r a t i o n a l  d e f i n i t i o n s  p e r t a i n i n g  t o  

v a r i a b l e s  i n  primary s t u d i e s  are s p e c i f i e d  d u r i n g  t h i s  f i rs t  p h a s e ,  

r ev i ewer s  should be prepared t o  add o t h e r  concept - re levant  d e f i n i t i o n s  

which arise from t h e  l i t e r a t u r e  search .  When r ev i ewer s  u se  d i f f e r e n t  

o p e r a t i o n a l  d e f i n i t i o n s  f o r  t h e  same c o n c e p t s ,  t h e  conc lus ions  reached 

from rev iews  on t h e  same t o p i c  may va ry  cons ide rab ly .  

t h e  s t u d i e s  t o  be reviewea. When conduct ing a  s ea rch  of 

t h e  l i t e r a t u r e  f o r  r e l e v a n t  s t u d i e s ,  t h e  r ev i ewer  mus t  remember t h a t  

i t  is  v i r t u a l l y  i m p o s s i b l e  t o  c o l l e c t  a l l  t h e  s t u d i e s  on a t o p i c .  

And, s i n c e  t h e  p a r a m e t e r s  o f  t h e  u n i v e r s e  c o n t a i n i n g  a l l  s t u d i e s  

r e l e v a n t  t o  a t o p i c  a r e  n o t  known, r e v i e w e r s  w i l l  n o t  be a b l e  t o  

de te rmine  if  t h e  sample ob t a ined  is r e p r e s e n t a t i v e  o f  t h e  p o p u l a t i o n  

(Fe ldman ,  1 97 1 ) . However, t h e  larger t h e  sample of primary s t u d i e s  , 

and t h e  greater t h e  v a r i e t y  of sou rces  c o n s u l t e d ,  t h e  more r ep re sen t a -  

t i v e  t h e  sample of  primary s t u d i e s  i s  l i k e l y  t o  be. 

Rosentha l  ( 1979) h a s  expressed  c o n c e r n  t h a t  p u b l i s h e d  a r t i c l e s  

a r e  a  b i a s e d  s a m p l e  o f  c o m p l e t e d  r e s e a r c h  because many s t u d i e s  w i th  

n o n s i g n i f i c a n t  r e s u l t s  remain unpubl ished.  Hunt ( 1 9 7 5 ) ,  i n  c o u n t i n g  

t e s t s  o f  s i g n i f i c a n c e  i n  p u b l i s h e d  ar t ic les ,  found t h a t ,  of  t h e  110 

tests r e p o r t e d  i n  t h r e e  s t u d i e s ,  o n l y  29% were s i g n i f i c a n t  a t  t h e  .05 

l e v e l  o r  b e t t e r .  He c o n c l u d e d  t h a t  "it c a n n o t  be s a i d  t h a t  o n l y  

s i g n i f i c a n t  f i n d i n g s  are pub l i shedw (p.  592) .  P u t t i n g  t h e  problem i n  

p e r s p e c t i v e ,  Gage (1978) h a s  po in ted  o u t  t h a t :  



No m a t t e r  how c o n s i s t e n t  and s i g n i f i c a n t  t h e  published 
r e s u l t s  may be, they can never r e f u t e  the  argument t h a t  
even more n o n s i g n i f i c a n t  o r  negat ive  f ind ings  have gone 
unpublished . . . [ the  unknowabili t y  argument 1 reduces t o  
f u t i l i t y  any e f f o r t  t o  accumula te  e v i d e n c e  and draw 
conclusions i n  the  behav io ra l  sc iences .  ( P. 23 1  

D i s c r e p a n c i e s  i n  t h e  c o n c l u s i o n s  f rom d i f f e r e n t  r e v i e w s  c a n  

r e s u l t  from reviewers us ing d i f f e r e n t  sources  t o  r e t r i e v e  s t u d i e s ,  and 

t h e r e f o r e  having d i f f e r e n t  samples (Cooper, 1982). It is recommended 

t h a t  r e l e v a n t  s t u d i e s  be r e t r i e v e d  through on-line computer s e a r c h e s  ; 

t h e  u s e  of  a b s t r a c t i n g  s o u r c e s ;  t r a c k i n g  c i t a t i o n s  from a r t i c l e s ,  

b ib l iograph ies ,  and indexes ; and informal contac t .  wi th  members o f  t h e  

r e l e v a n t  " i n v i s i b l e  c o l l e g e n .  Reviewers  s h o u l d  p r o v i d e  d e t a i l e d  

documentation of the  search  s t r a t e g i e s  used, inc luding sources ,  yea r s ,  

and keywords, s o  t h a t  o t h e r s  w i l l  be a b l e  t o  judge the  adequacy of the  

search. P rec i se  r e p o r t i n g  also f a c i l i t a t e s  r e p l i c a t i o n  o r  e x t e n s i o n  

of t h e  review. 

Once  t h e  s e a r c h  i s  c o m p l e t e ,  s t a n d a r d s  m u s t  be s e t  f o r  

d e t e r m i n i n g  which of t h e  o b t a i n e d  s t u d i e s  a r e  a p p r o p r i a t e  f o r  

i n c l u s i o n  i n  t h e  r ev iew.  Eysenck (1978)  b e l i e v e s  t h a t  only those 

s t u d i e s  which meet s t r i n g e n t  r e s e a r c h  s t a n d a r d s  s h o u l d  be i n c l u d e d .  

G l a s s  ( i 9 7 6 a ) ,  o n  t h e  o t h e r  h a n d ,  f e e l s  t h a t  e x c l u s i o n  o f  

methodologically poor s t u d i e s  d i s c a r d s  a  l a r g e  amount o f  i m p o r t a n t  

d a t a .  Moreover, he remarks t h a t  "it is an empir ica l  ques t ion  whether 

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

v a r i a n c e  w i t h  t h o s e  o f  t h e  b e s t  d e s i g n e d  s t u d i e s n  ( G l a s s ,  1976a, 



p. 4 . Yin,  Bingham, and Heald ( 1976) found t h a t  on ly  25% o f  s t u d i e s  

p u b l i s h e d  i n  s o c i o l o g y  and  p s y c h o l o g y  had s o u n d  m e t h o d o l o g i c a l  

c h a r a c t e r i s t i c s  . If t h e y  had l i m i t e d  t h e i r  i n v e s t i g a t i o n  t o  t hese  

s t u d i e s ,  both t h e  i n t e n t i o n  and t h e  r e s u l t s  o f  t h e i r  review would have 

b e e n  a l t e r e d  m a r k e d l y  b e c a u s e  o f  t h e  l i m i t e d  number o f  v a r i a b l e s  

i n v e s t i g a t e d  i n  t h i s  s m a l l e r  number of primary s t u d i e s .  A s  a r e s u l t ,  

t h e y  recommend t h a t  r e v i e w e r s  s h o u l d  s e t  t h e i r  own s t a n d a r d s  f o r  

de te rmining  which s t u d i e s  should be inc luded .  

P i l l e m e r  and Light  (1980) sugges t  t h a t  a l l  s t u d i e s  inc luded  i n  a  

r e v i e w  s h o u l d  meet  b a s i c  s t a n d a r d s  f o r  r e s e a r c h  r e p o r t i n g .  The 

r e s e a r c h e r  must  p r o v i d e  summary s t a t i s t i c s ,  p e r f o r m  s t a t i s t i c a l  

a n a l y s e s  c o r r e c t l y ,  and  d e s c r i b e  o u t c o m e  m e a s u r e s  a d e q u a t e l y .  

However, t h e y  do  recommend t h a t  a  r e v i e w e r  e x e r c i s e  d i s c r e t i o n  i n  

s e l e c t i n g  s t u d i e s  f o r  ' t h e  r e v i e w .  Some s t u d i e s  which  do  n o t  meet  

b a s i c  s t anda rds  may have been designed pu rpose fu l ly  t o  e l i c i t  s p e c i f i c  

in format ion .  Since t h e r e  a r e  no s t a n d a r d  a s s e s s m e n t  t e c h n i q u e s  f o r  

r e v i e w s ,  Yin,  Bingham, and Heald (1976) recommend t h a t  a case  s tudy  

approach be used t o  determine what e f f e c t  d i s c a r d i n g  p o o r e r  q u a l i t y  

s t u d i e s  would h a v e  on  r e v i e w  outcomes .  Because rev iewers  must s e t  

t h e i r  own s t a n d a r d s  f o r  i n c l u s i o n  of s t u d i e s ,  t h e  review r e p o r t  should 

o u t l i n e  t h e . c r i t e r i a  used t o  i d e n t i f y  and s e l e c t  t h e  primary s t u d i e s ,  

and should s p e c i f y  t h e  p o t e n t i a l  shortcomings of t h e  s t r a t e g y  adopted. 



B e ~ r e s e n t i n n  cha rac te r -cs  o f  me ~ r i m a r v  s u e s ,  "The 

r e p r e s e n t a t i o n  of the  c h a r a c t e r i s t i c s  o f  t h e  pr imary  s t u d i e s  i s ,  i n  

e f f e c t ,  t h e  d a t a  c o l l e c t i o n  o f  i n t e g r a t i v e  reviews. The manner i n  

which t h i s  is done can s u b s t a n t i a l l y  a f f e c t  the  r e s u l t s  and i n t e r p r e t -  

a t i o n  of the  reviewn (Jackson, 1980, p. 445).  

I n  h i s  r e sea rch  on i n t e g r a t i v e  reviews,  Jackson (1980) found t h a t  

most r e v i e w e r s  r e p o r t e d  some of t h e  f ind ings  of the  primary s t u d i e s ,  

but they d id  not  g ive  the  d i r e c t i o n  and magni tude  o f  t h e  r e s u l t s  a s  

f r e q u e n t l y  o r  c o n s i s t e n t l y .  A s  w e l l ,  t he  use of n a r r a t i v e  reviews t o  

desc r ibe  f i n d i n g s  r e l a t e d  t o  a p a r t i c u l a r  v a r i a b l e  made i t  d i f f i c u l t  

t o  understand t h e  r e s u l t s .  He sugges t s  t h a t  the  bes t  way. to  r ep resen t  

f i n d i n g s  from primary s t u d i e s  i s  t o  c o n v e r t  a l l  r e s u l t s  t o  a common 

m e t r i c  and r e p o r t  t h i s  along wi th  t h e  d i r e c t i o n  of t h e  r e l a t i o n s h i p .  

An i n f e r i o r  method would be t o  d e s c r i b e  f i n d i n g s  i n  terms o f  t h e  

s t a t i s t i c a l  s i g n i f i c a n c e  and d i r e c t i o n  o f  t h e  r e l a t i o n s h i p .  This 

approach should be used only i f  t h e r e  is i n s u f f i c i e n t  d a t a  repor ted  i n  

the  primary s t u d i e s  t o  do anything e l s e .  

The reviewer should a l s o  a t tempt  t o  ob ta in  d a t a  missing from a n y  

r e p o r t .  These a c t i o n s  s h o u l d  be r e p o r t e d  i n  t h e  review (Jackson, 

1980). If d a t a  is incomplete, Cooper (1982) recommends p l a c i n g  w i d e r  

confidence i n t e r v a l s  around conclus ions  from reviews t h a t  a r e  based on 

est imated o r  omitted information.  



D r W v  s t u d i e s ,  For i n t e g r a t i v e  reviews, d a t a  

a n a l y s i s  involves  combining t h e  r e s u l t s  of the  primary s t u d i e s  t o  make 

i n f e r e n c e s  a b o u t  t h e  r e l a t i o n s h i p s  common t o  t h e  s e t  of s t u d i e s .  

There are few gu ide l ines  a s  t o  how t h i s  a n a l y s i s  s h o u l d  be done and 

w h e t h e r  s t a t i s t i c a l  p r o c e d u r e s  s h o u l d  be used.  T h e r e f o r e ,  each  

reviewer must make an  i n d i v i d u a l  d e c i s i o n  r e g a r d i n g  t h e  b e s t  method 

f o r  synthes iz ing  t h e  r e s u l t s .  

The t a s k  of d a t a  a n a l y s i s  i n  i n t e g r a t i v e  reviews is never easy. 

. The reviewer must consider  t h e  impl ica t ions  of how t h e  s t r e n g t h s  and 

weaknesses  of t h e  primary s t u d i e s  a f f e c t  t h e  repor ted  r e s u l t s .  There 

can be wide v a r i a t i o n  i n  s u b j e c t s ,  r e s e a r c h  methodology,  c o n t e x t s ,  

o u t c o m e  m e a s u r e s ,  and s t a t i s t i c a l  a n a l y s e s .  When a t t e m p t i n g  t o  

account f o r  the  e f f e c t  of these  v a r i a t i o n s ,  the  reviewer must consider  

t h e  d i f f e r e n c e s  i n  c o n s t r u c t s  used, t h e  impact of sampling e r r o r ,  and 

the  adequacy of the  r e sea rch  des igns  of the  primary s t u d i e s  ( J a c k s o n ,  

1980). 

The first s t e p  i n  an  a n a l y s i s  is t o  determine whether the  r e s u l t s  

of the  primary s t u d i e s  a be combined. The rev iewer  must d e c i d e  i f  

t h e  c o n c e p t u a l  and  o p e r a t i o n a l  d e f i n i t i o n s  a r e  t h e  same o r  

s u f f i c i e n t l y  s i m i l a r  a c r o s s  t h e  s t u d i e s .  I n  some c a s e s ,  t h e  

d e f i n i t i o n s  may v a r y  t o o  w i d e l y  t o  be considered of t h e  same order ,  

and the re fo re ,  d a t a  from the  outcome measures can  no t  be combined a s  

p a r t  of t h e  review. Methodological weaknesses i n  t h e  primary s t u d i e s  

may a l s o  be  a r e a s o n  f o r  n o t  i n c l u d i n g  some r e s u l t s  i n  t h e  d a t a  



a n a l y s i s  (Jackson,  1980). 

The r e v i e w e r  must  pay a t t e n t i o n  t o  t h e  hypotheses w i t h i n  each 

primary s tudy.  It is p o s s i b l e  t h a t  n o t  a l l  of  them w i l l  be s t a t e d  i n  

terms of a n u l l  h y p o t h e s i s .  When t h i s  o c c u r s ,  t h e  r e v i e w e r  must 

ensu re  t h a t  t he  d i r e c t i o n  of t h e  r e s u l t s  i s  r epor t ed  a c c u r a t e l y  i n  t h e  

review (Jackson,  1980). 

Once t h e  r e v i e w e r  h a s  d e c i d e d  which r e s u l t s  can be combined, a  

method which w i l l  f a c i l i t a t e  i n t e r p r e t a t i o n  o f  t h e  f i n d i n g s  must  be 

s e l e c t e d .  Q u a l i t a t i v e  reviews f r e q u e n t l y  use box s c o r e  counts .  Here, 

s t u d i e s  are c a t e g o r i z e d  as  t o  w h e t h e r  t h e  f i n d i n g s  r e l a t e d  t o  a 

p a r t i c u l a r  v a r i a b l e  are p o s i t i v e  and s t a t i s t i c a l l y  r e l i a b l e ,  show no 

s t a t i s t i c a l l y  r e l i a b l e  d i f f e r e n c e s ,  o r  a r e  nega t ive  and s t a t i s t i c a l l y  

r e l i a b l e .  The problem with t h i s  method o f  summarizing r e s u l t s  is t h a t  

t h e  meaning of t h e  lists is d i f f i c u l t  t o  i n t e r p r e t  (Ladas, 1980). One 

must cons ider  whether t h e  number of p o s i t i v e  r e s u l t s  should be weighed 

a g a i n s t  those  t h a t  are n o n s i g n i f i c a n t  o r  n e g a t i v e ,  o r  w h e t h e r  t h e  

p o s i t i v e  r e s u l t s  a l o n e  c a n  i n d i c a t e  a t r e n d .  A s  w e l l ,  t h e  

s t a t i s t i c a l l y  r e l i a b l e  r e s u l t s ,  whether p o s i t i v e  o r  n e g a t i v e ,  s h o u l d  

be  s t u d i e d  t o  d e t e r m i n e  i f  t h e  number of them is g r e a t e r  than  would 

occur  by chance alone.  If they  a r e  g r e a t e r ,  t hen  f u r t h e r  a n a l y s i s  of  

t h e  primary s t u d i e s  w i l l  be necessary  t o  t r y  t o  determine t h e  cause of 

t h e s e  r e s u l t s  ( Ladas, 1980). 

Meta-analytic t echn iques  have s e v e r a l  advantages over  t r a d i t i o n a l  

methods of s y n t h e s i z i n g  f i n d i n g s  f rom a s e t  o f  s t u d i e s .  I n  s u c h  



techniques,  conventional  s t a t i s t i c a l  procedures are used t o  synthes ize  

the  numerous and d i v e r s e  f i n d i n g s  o f  a set of primary s t u d i e s .  These 

p r o c e d u r e s  a r e  a d v a n t a g e o u s  f o r  s e v e r a l  reasons. F i r s t ,  they allow 

reviewers t o  i n t e g r a t e  much l a r g e r  samples of s t u d i e s  than is poss ib le  

w i t h  q u a l i t a t i v e  methods.  A s  w e l l ,  t h e  f u l l  power of s t a t i s t i c a l  

methods can be used t o  i n t e r p r e t  t h e  r e s u l t s  of the  synthes is .  Third, 

because  s t a t i s t i c a l  p r o c e d u r e s  a re  u s e d ,  t h e  methodology.  f o r  the  

i n t e g r a t i o n  and the  assumptions under ly ing t h i s  methodology a r e  known. 

F o u r t h ,  m e t a - a n a l y t i c  m e t h o d s  a l l o w  r e v i e w e r s  t o  i n v e s t i g a t e  

r e l a t i o n s h i p s  among s t u d i e s t  d e s i g n s ,  s u b j e c t s ,  c o n d i t i o n s ,  
I 

I t r e a t m e n t s ,  and outcomes.  T h i s  t y p e  of  a n a l y s i s  is very d i f f i c u l t  

wi th  q u a l i t a t i v e  methods. F i f t h ,  d a t a  from bo th  ngoodn and n p o o r n  

s t u d i e s  c a n  be i n c l u d e d  i n  t h e  a n a l y s i s  provided the  s t u d i e s  do not 

have  s e v e r e  m e t h o d o l o g i c a l  f l a w s .  F i n a l l y ,  a  r e v i e w  b a s e d  o n  

m e t a - a n a l y t i c  p r o c e d u r e s  i s  e a s i e r  t o  r e p l i c a t e  t h a n  one done by 

t r a d i t i o n a l  methods (Jackson, 1980). 

A s  w i t h  a n y  s t a t i s t i c a l  p r o c e d u r e ,  t h e r e  a r e  problems and 

l i m i t a t i o n s  t o  t h e  u s e  o f  m e t a - a n a l y t i c  t e c h n i q u e s .  One o f  t h e  

u n r e s o l v e d  problems is t h e  d e f i n i t i o n  of what c o n s t i t u t e s  an adequate 

sample  o f  s t u d i e s ,  p a r t i c u l a r l y  when mu1 t i v a r i a t e  s t a t i s t i c a l  

t e c h n i q u e s  a r e  used f o r  t h e  d a t a  ana lys i s .  Another problem is t h a t  

when t h e r e  i s  a  l a r g e  number of s t u d i e s ,  r e v i e w e r s  must e n s u r e  t h a t  

t h e  c h a r a c t e r i s t i c s  o f  t h e  s t u d i e s  a r e  coded i n  a  c o n s i s t e n t  way. 

When severa l  c o d e r s  a r e  u s e d ,  i n t e r - c o d e r  r e l i a b i l i t i e s  shou ld  be 



repor ted  . 
Reviewers  may a l s o  have d i f f i c u l t i e s  combining primary f ind ings  

when the  d i f f e r e n t  measures used i n  t h e  p r i m a r y  r e s e a r c h  s t u d i e s  do 

n o t  produce  outcome va lues  which can be considered equivalent .  This 

l a c k  of a common met r i c  is p a r t i c u l a r l y  d i f f i c u l t  t o  r e s o l v e  when t h e  

c o n s t r u c t s  have  broad d e f i n i t i o n s  and t h e  outcome measures have not  

been v a l i d a t e d .  L a s t l y ,  t h e  r e s u l t s  o f  m e t a - a n a l y t i c  methods a r e  

l i m i t e d  i n  t h e i r  i n t e r p r e t a t i o n  a s  they should not  be used t o  i n f e r  

causa l  r e l a t i o n s h i p s  between var iables .  The most t h a t  can be achieved 

with these  methods is t o  i d e n t i f y  which c h a r a c t e r i s t i c s  of the  primary 

s t u d i e s  may have inf luenced the  r e s u l t s  (Jachson,  1980). 

When a d e c i s i o n  i s  made t o  a n a l y z e  t h e  f i n d i n g s  u s i n g  

m e t a - a n a l y t i c  t e c h n i q u e s ,  t h e  r e v i e w e r  must be c a r e f u l  t o  s e l e c t  

s t a t i s t i c a l  methods t h a t  a r e  appropr ia t e  f o r  the  data.  Each of the  

methods developed have c e r t a i n  l i m i t a t i o n s  t o  t h e i r  use and i n t e r p r e t -  

a t i o n .  To overcome t h e s e  problems,  i t  h a s  been s u g g e s t e d  t h a t  a  

r e v i e w e r  u s e  s e v e r a l  d i f f e r e n t  t e c h n i q u e s  f o r  t h e  d a t a  a n a l y s i s  

(Pi l lemer  & Light ,  1980 ; Rosenthal,  1978). 

One of the  o l d e s t  meta-analytic t e c h n i q u e s  i s  c l u s t e r  a n a l y s i s  

( L i g h t  & S m i t h ,  197  1 ) .  The p r imary  f o c u s  of  t h i s  method i s  t o  

determine if, i n  f a c t ,  t he  treatment o r  program subgroups  ( c l u s t e r s )  

i n  t h e  primary research  s t u d i e s  a r e  similar enough t o  be combined i n t o  

one large group. Light and Smith s u g g e s t  t h a t  t h e s e  g r o u p s  s h o u l d  

h a v e  s i m i l a r  means, var iances ,  r e l a t i o n s h i p s  between independent and 



dependent v a r i a b l e s ,  subject-by-treatment  i n t e r a c t i o n s ,  and con tex tua l  

e f f e c t s .  If t h e s e  subgroups can  be combined, then  comparisons c a n  be 

made be tween  d i f f e r e n t  t y p e s  o f  programs u s i n g  much l a r g e r  sample 

s i z e s  t han  were i n  each s e p a r a t e  s tudy ,  t hus  i n c r e a s i n g  t h e  power o f  

t h e  f i n d i n g s  . 
One of t h e  m a j o r  b e n e f i t s  o f  d o i n g  a  c l u s t e r  a n a l y s i s  is t h a t  

d i f f e r e n c e s  be tween t r e a t m e n t s  c a l l e d  b y  t h e  s a m e  name c a n  b e  

i d e n t i f i e d .  Whi le  t h i s  technique  does no t  supply  t h e  r ea son  f o r  t h e  

d i f f e r e n c e s ,  i t  does s i g n a l  t h a t  a n  a t y p i c a l  t r e a t m e n t  e x i s t s .  The 

r e v i e w e r  c a n  t h e n  d o  f u r t h e r  a n a l y s e s  t o  t r y  t o '  l e a r n  why t h a t  

t r e a t m e n t  i s  d i f f e r e n t  f rom t h e  o t h e r s .  One l i m i t a t i o n  o f  t h i s  

t e c h n i q u e  i s  t h a t  i t  r e q u i r e s  d e t a i l e d  d a t a  a b o u t  t h e  t r e a t m e n t .  

Carrying o u t  such in- length  e x a m i n a t i o n s  may be  d i f f i c u l t  and  t i m e  

consuming i f  t h i s  d a t a  i s  n o t  r e p o r t e d  i n  t h e  primary s t u d i e s .  A s  

well, t h e  only  measure of t h e  e f f e c t i v e n e s s  of  d i f f e r e n t  t r ea tmen t s  i s  

t h a t  done a t  t h e  end o f  t h e  a n a l y s i s ,  a f t e r  t h e  s t u d i e s  have been 

combined (P i l l emer  & Ligh t ,  1980). 

Ano the r  method f o r  p o o l i n g  d a t a  of similar groups s o  t h a t  t h e  

e f f e c t i v e n e s s  o f  t r e a t m e n t s  c a n  be  a n a l y z e d  i n v o l v e s  combin ing  t h e  

s e p a r a t e  s i g n i f i c a n c e  t e s t s  from two o r  more independent  s t u d i e s  i n t o  

a n  o v e r a l l  t e s t  o f  d i f f e r e n c e s .  R o s e n t h a l  ( 1 9 7 8 )  e v a l u a t e d  n i n e  

d i f f e r e n t  p r o c e d u r e s  w h i c h  h a v e  b e e n  u s e d ,  and summarized t h e  

advantages and l i m i t a t i o n s  of  each. These t e c h n i q u e s  i n v o l v e  s i m p l e  

c o m p u t a t i o n s ,  s u c h  as a d d i n g  p r o b a b i l i t i e s ,  adding z f s ,  adding t ts ,  



and a r e  based  on r o u t i n e l y  r e p o r t e d  test s t a t i s t i c s  ( t ,  z ,  o r '  F) o r  

exac t  p r o b a b i l i t i e s .  Combining t h e s e  s e p a r a t e  s i g n i f i c a n c e  t e s t s  

i n c r e a s e s  power by i n c r e a s i n g  t h e  sample  s i z e  s o  t h a t  the  o v e r a l l  

statistical test is more l i k e l y  t o  be s t a t i s t i c a l l y  r e l i a b l e  even when 

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

t e c h n i q u e s  a r e  most  a p p r o p r i a t e  when t h e  p r imary  s t u d i e s  c a n  b e  

c o n s i d e r e d  t o  be an independent and a  random sample of t h e  populat ion 

s o  t h a t  v a r i a t i o n s  among s t u d i e s  can  be a t t r i b u t e d  t o  chance .  A s  

w e l l ,  t h e  s t u d i e s  should have t e s t e d  t h e  same d i r e c t i o n a l  hypothesis  

(Pi l lemer  & Light ,  1980). 

Rosenthal (1978) has  recommended use of the  blocking technique i n  

order  t o  s tudy i n t e r a c t i o n s  between va r i ab les .  If t h e  means, sample  

s i z e s ,  and standard d e v i a t i o n s  a r e  a v a i l a b l e  from each study,  the  d a t a  

can be combined i n t o  an  a n a l y s i s  o f  var iance  i n  which t h e  s t u d i e s  a r e  

r e g a r d e d  a s  a  b l o c k i n g  v a r i a b l e .  S t u d y i n g  t h e  main e f f e c t  of 

t rea tments  from t h e  a n a l y s i s  of  var iance  provides an  es t ima te  of t h e i r  

e f f e c t i v e n e s s .  However, the  main advantage of the  blocking technique 

is t h a t  it  can h e l p  t o  i d e n t i f y  unusual v a r i a t i o n s  i n  outcomes. When 

t h e r e  a r e  s u b s t a n t i a l  t r ea tmen t -by-s tudy  i n t e r a c t i o n  e f f e c t s ,  t he  

reviewer should look f o r  f a c t o r s  t o  exp la in  these  r e s u l t s .  R o s e n t h a l  

(1978)  s u g g e s t s  examining the  r e s i d u a l s  c l o s e l y  "for c l u e s  a s  t o  t h e  

na ture  of the  poss ib le  moderating v a r i a b l e s  a f f e c t i n g  the  opera t ion  of 

t h e  t r e a t m e n t  e f f e c t s n  (p. 190). The one major disadvantage of t h i s  

technique is t h e  amount of  work involved, e s p e c i a l l y  when t h e  number 



of s t u d i e s  is l a r g e .  

P robab ly  t h e  most widely known meta-analytic technique is Glass t  

(1976a) e s t ima te  of e f f e c t  s i z e .  This  method reduces the  f i n d i n g s  of 

e a c h  s t u d y  t o  a common m e t r i c  t h a t  can  be i n t e r p r e t e d  i n  terms of 

a r e a s  under  t h e  s t a n d a r d  normal c u r v e .  A common measure  o f  t h e  

e x p e r i m e n t a l  e f f e c t  s i z e  i s  t h e  d i f f e r e n c e  between means on  t h e  

outcome v a r i a b l e  f o r  experimental  and c o n t r o l  g r o u p s  d i v i d e d  by t h e  

w i t h i n - g r o u p  s t a n d a r d  d e v i a t i o n  o f  t h e  con t ro l  group. Glass, McGaw, 

and Smith (1981) have suggested s e v e r a l  o t h e r  methods f o r  c a l c u l a t i n g  

e f f e c t  s i z e s ,  s u c h  a s  from t h e  t - s t a t i s t i c ,  when g roup  means o r  

s tandard d e v i a t i o n s  are not  r epor ted  i n  the  primary study. 

The a c t u a l  i n t e r p r e t a t i o n  o f  t h e  e f f e c t  s i z e  can  be done i n  

s e v e r a l  ways. F i r s t ,  t h e  a v e r a g e  e f f e c t  s i z e  f o r  a p a r t i c u l a r  

v a r i a b l e  can  be computed a c r o s s  a s e t  of s t u d i e s .  Th i s  approach 

provides a s i n g l e  va lue  which can be discussed a s  a p e r c e n t i l e  o r  i n  

t e r m s  o f  s t a n d a r d  d e v i a t i o n  u n i t s  of the  con t ro l  group. Another way 

t o  i n t e r p r e t  the  magnitude o f  a n  e f f e c t  s i z e  i s  t o  compare i t  w i t h  

t y p i c a l  e f f e c t  s i z e s  found i n  o t h e r  s t u d i e s  o f  t h e  same va r i ab le .  

Glass, McGaw, and Smith (1981) s t r e s s  t h a t  t h e  p r a c t i c e  of  d e f i n i n g  

r a n g e s  o f  e f f e c t  s i z e s  s o  t h a t  t h e y  c a n  be r e f e r r e d  t o  a s  s m a l l ,  

moderate, o r  l a r g e  produces e r r o r s  i n  i n t e r p r e t a t i o n .  The r e a l  v a l u e  

of the  s t a t i s t i c  is t h a t  i t  i s  standardized and can be used t o  compare 

f i n d i n g s  ac ross  a set of s t u d i e s .  

One l i m i t a t i o n  o f  t h e  e f f e c t  s i z e  s t a t i s t i c  i s  t h a t  i t  is  based 



on  a n  a s s u m p t i o n  t h a t  e x p e r i m e n t a l  and c o n t r o l  g roup  s c o r e s  are 

normally d i s t r i b u t e d  and t h a t  both are random samples of a  population. 

K r  aemer and Andr ews ( 1982 have recommended t h a t  t h e i r  nonparame t r i c  

techniques f o r  e f f e c t  s i z e  c a l c u l a t i o n  be used when these  a s s u m p t i o n s  

a r e  v io la ted .  However, t h e  use of nonparametric methods is l i m i t e d  by 

t h e  f a c t  t h a t  t h e  c a l c u l a t i o n s  r e q u i r e  raw d a t a  from a  s t u d y .  A s  

wel l ,  G l a s s ,  McGaw and Smith  ( 1981 ) found l i t t l e  d i f fe rence  i n  t h e  

r e s u l t  when e f f e c t  s i z e s  were  c a l c u l a t e d  u s i n g  p a r a m e t r i c  a n d  

nonparametric methods . 
U l t i m a t e l y ,  t h e  d e c i s i o n  as t o  whe the r  t o  u s e  q u a l i t a t i v e  o r  

meta-analytic techniques f o r  d a t a  a n a l y s i s  rests w i t h  t h e  r e v i e w e r .  

Cooper and Ark in  ( 1981 ) feel t h a t  many of t h e  c r i t i c i s m s  d i rec ted  a t  

q u a n t i t a t i v e  methods of a n a l y s i s  are u n j u s t i f i e d  because t h e  problems 

a r e  c a u s e d  by t h e  r e v i e w  p r o c e d u r e s  i n  g e n e r a l ,  n o t  by t h e  d a t a  

a n a l y s i s  t echn iques .  They s u g g e s t  t h a t  t h e  b e s t  approach  t o  d a t a  

a n a l y s i s  may be t h o u g h t f u l  u s e  of  a  combination of q u a l i t a t i v e  and 

q u a n t i t a t i v e  methods. I n  any case ,  t h e  r e v i e w e r  s h o u l d  d e s c r i b e  i n  

d e t a i l  t h e  d e c i s i o n s  and p r o c e d u r e s  used f o r  t h i s  phase  o f  t h e  

inves t iga t ion .  

t e r ~ r e t i n ~  t h e  r e s u l t s ,  I n t e r p r e t i n g  t h e  r e s u l t s  o f  an 

i n t e g r a t i v e  review can i n v o l v e  r e l a t i n g  t h e  f i n d i n g s  from t h e  d a t a  

a n a l y s i s  t o  e x i s t i n g  theory,  and making recommendations about how the  

r e s u l t s  of t h e  review r e l a t e  t o  e x i s t i n g  p o l i c i e s  and p r a c t i c e s  o r  t o  



f u t u r e  r e s e a r c h .  The in fe rences  made i n  t h i s  phase should be s t a t e d  

i n  t h e  r e v i e w  i t s e l f  s o  t h a t  o t h e r s  may d e t e r m i n e  i f  t h e y  a r e  

appropr ia te .  

Review c o n c l u s i o n s  can  be u s e f u l  i n  i d e n t i f y i n g  genera l i zab le  

t r e n d s  t h a t  e i t h e r  support  o r  disprove e x i s t i n g  theory r e l a t e d  t o  t h e  

c o n s t r u c t s  s t u d i e d .  A l s o ,  by t r y i n g  t o  f i n d  e x p l a n a t i o n s  f o r  

c o n f l i c t i n g  r e s u l t s  i n  the  primary s t u d i e s ,  the  r e v i e w e r  may be a b l e  

t o  i d e n t i f y  p a r t i c u l a r  cases  o r  v a r i a b l e s  which in f luence  o r  a l t e r  the  

phenomena being studied.  Light  ( 1 979) sugges ts  t h a t  r ev iewers  a t  t e n d  

t o  s u b j e c t - b y - t r e a t m e n t  i n t e r a c t i o n s  and skewed d i s t r i b u t i o n s  when 

looking f o r  explanat ions  of  varying outcomes. Ladas (1980) recommends 

a  c a s e  s t u d y  approach  which invo lves  c a r e f u l  examination of  s t u d i e s  

which r e p o r t  nonsigni f icant  o r  negat ive  f ind ings  i n  order  t o  i d e n t i f y  

r e a s o n s  f o r  c o n f l i c t i n g  r e s u l t s .  If a  p a r t i c u l a r  r e l a t i o n s h i p ,  such 

a s  d i f f e r e n c e s  i n  ins t ruments ,  p a r t i c i p a n t s ,  t e s t i n g  c o n d i t i o n s ,  o r  

t r e a t m e n t s  c a n  be i d e n t i f i e d ,  t h e  r e v i e w e r  may sugges t  t h a t  i t  be 

inves t iga ted  through f u r t h e r  research.  

When appropr ia t e ,  the  reviewer should d i scuss  t h e  impl ica t ions  of 

t h e  review f i n d i n g s  f o r  pol icy  dec i s ions  and f o r  prac t ice .  How t h e s e  

conclusions a r e  s t a t e d  is p a r t i c u l a r l y  important.  Since reviews reach 

wider audiences, they tend t o  have a  g r e a t e r  e f f e c t  on knowledge bases 

and p o l i c y  d e c i s i o n s  t h a n  do p r imary  s t u d i e s  (Cooper & Rosenthal, 

1980) .  Applying t h e  f i n d i n g s  t o  a c t u a l  t e a c h i n g  a n d  l e a r n i n g  

s i t u a t i o n s  could he lp  r eaders  of the  review make p r a c t i c a l  use of t h e  



review r e s u l t s .  

Jackson (1980) found t h a t  few sugges t ions  were given by reviewers 

f o r  f u t u r e  reviews. He recommends t h a t  i d e a s  f o r  improved reviews and 

q u e s t i o n s  about t h e  method should be included i n  order  t o  he lp  o t h e r s  

who may wish t o  undertake the  task .  

f l e ~ o r t i n n  t h e  r e v i e w .  An i n t e g r a t i v e  r e v i e w  is  a form of 

research  and, a s  such, should fol low the  same s t r i n g e n t  gu ide l ines  f o r  

r e p o r t s  a s  t h o s e  o u t l i n e d  f o r  p r imary  research .  A l l  phases of t h e  

review methodolpgy should be repor ted  i n  p r e c i s e  d e t a i l  s o  t h a t  t h e  

r e a d e r  c a n  judge t h e  comprehens iveness  o f  t h e  r e v i e w  and s o  t h a t  

r e p l i c a t i o n  o r  extens ion of the  review is f a c i l i t a t e d  (Cooper, 1982). 

Jackson (1980) found t h a t  many reviews f a i l e d  t o  r e p o r t  adequate 

information about a l l  phases  o f  t h e  r ev iew.  When t h i s  o c c u r s ,  t h e  

v a l i d i t y  of  t h e  r e v i e w  c a n  be  q u e s t i o n e d  because  i t  c a n n o t  be 

r e p l i c a t e d .  A s  well, t h e  r e a d e r  h a s  no way of d e t e r m i n i n g  whe the r  

d a t a  a b o u t  v a r i a b l e s  and r e l a t i o n s h i p s  have been omitted t h a t  o t h e r s  

cons ider  important o r  t h a t  could have i n c r e a s e d  s i g n i f i c a n c e  i n  t h e  

fu ture .  An incomplete r e p o r t  of a review inc reases  t h e  chance t h a t  i t  

w i l l  become obso le te  qu ick ly  (Cooper, 1980). 

T h i s  c h a p t e r  has included a d i scuss ion  of review methodology and 

the  cons ide ra t ions  and dec i s ions  a s soc ia ted  with each phase. C u r r e n t  



l i t e r a t u r e  on review methodology sugges ts  t h a t  a  v a l i d  and r e p l i c a b l e  

i n t e g r a t i v e  r e v i e w  s h o u l d  i n c l u d e  t h e  f o l l o w i n g :  c l e a r l y  d e f i n e d  

c o n c e p t u a l  and opera t iona l  v a r i a b l e s ,  p rec i se  sampling procedures and 

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

r e p r e s e n t a t i o n  o f  t h e  c h a r a c t e r i s t i c s  and f i n d i n g s  of the  s t u d i e s ,  a  

considered combination of q u a n t i t a t i v e  and meta-analytic techniques o f  

d a t a  a n a l y s i s ,  a  d i s c u s s i o n  o f  the  review f ind ings  which a t t e n d s  t o  

v a r i a t i o n s  i n  r e s u l t s  a s  w e l l  as c o n s i s t e n c i e s ,  and recommendations 

which r e l a t e  t o  p r a c t i c e ,  f u r t h e r  r e sea rch ,  and t o  review methodology 

i tself .  The most important a spec t  of the  review, however, i s  t h a t  t h e  

r e v i e w e r  pay f a s t i d i o u s  a t t e n t i o n  t o  d e t a i l  i n  both conducting and 

r e p o r t i n g  the  review. 



Chapter 3 - 
The computer  i s  a n  agent  of change. Its uncontrol led 
a p p l i c a t i o n  may metamorphose our  i n s t i t u t i o n s  - n o t  i n  
b e n e f i c i a l  ways t h a t  c o r r e c t  e x i s t i n g  problems, but i n  
ways t h a t  we do not  intend.  

(Covvey & McAlister, 1980, p. 7)  

I n  t h e  p a s t  two d e c a d e s ,  compute r s  have  become i n c r e a s i n g l y  

a v a i l a b l e  and a c c e s s i b l e  f o r  i n s t r u c t i o n a l  purposes .  The f i r s t  

s e c t i o n  o f  t h i s  c h a p t e r  reviews changes i n  soc ie ty  t h a t  have r e l a t e d  

t o  the  p r o l i f e r a t i o n  of computers. The i m p l i c a t i o n s  o f  t h e s e  e v e n t s  

f o r  e d u c a t i o n  a r e  d i s c u s s e d .  Next,  an  overv iew of t h e  impac t  of 

computers on hea l th  c a r e  i n  genera l  and on the  n u r s i n g  p r o f e s s i o n  i n  

p a r t i c u l a r  provides a  framework f o r  d i scuss ing  the  cu r ren t  and f u t u r e  

uses  of computers i n  nurs ing .  T h i s  overv iew w i l l  make i t  a p p a r e n t  

t h a t  nursing education programs should be o f f e r i n g  i n s t r u c t i o n  i n  ways 

t h a t  w i l l  prepare nurses  t o  func t ion  i n  computerized environments. 

C u r r e n t  computer a p p l i c a t i o n s  i n  education w i l l  be considered i n  

terms of the  purposes of the  programs o f fe red ,  t h e  t y p e s  o f  computer  

a s s i s t e d  l e a r n i n g  b e i n g  implemented, and the  e f f e c t i v e n e s s  of these  

programs. The type of information t h a t  the  education system should be 

providing t o  s tuden t s  so  t h a t  they a r e  comfortable with the  technology 

w i l l  a l s o  be discussed.  

Next,  c u r r e n t  i s s u e s  o f  computers  i n  nursing education w i l l  be 



compared t o ' t h o s e  i n  more genera l  educat ional  s e t t i n g s  i n  terms of t h e  

purposes ,  t y p e s ,  and e f f e c t i v e n e s s  o f  computer  a s s i s t e d  l e a r n i n g  

programs.  A summary of t h e  c u r r e n t  r e s e a r c h  f i n d i n g s  on computer 

a s s i s t e d  i n s t r u c t i o n  i n  n u r s i n g  e d u c a t i o n  w i l l  p r o v i d e  t h e  b a s i c  

framework f o r  the  i n t e g r a t i v e  review presented i n  Chapter 4. - 
Although t h e  f irst  e l e c t r o n i c  computer  was i n t r o d u c e d  i n  t h e  

19409, the  economic s h i f t  from an  i n d u s t r i a l i z e d  t o  a n  i n f o r m a t i o n -  

based s o c i e t y  and t h e  r ap id  technologica l  developments a s soc ia ted  with 

the  changes began i n  t h e  1950s. Since t h a t  time, t h e  e n e r g y  c r i s i s ,  

t h e  c o n c e r n  o v e r  d e p l e t e d  n a t u r a l  r e s o u r c e s ,  t h e  development  o f  

microcomputers and s a t e l l i t e s  have a l l  helped t o  f o s t e r  the  growth OF 

' a  s o c i e t y  which relies heavi ly  on technology. 

T o d a y ,  t h e  a m o u n t  o f  i n f o r m a t i o n  a v a i l a b l e  i s  d o u b l i n g  

a p p r o x i m a t e l y  e v e r y  10 years  and t h e  l a r g e s t  companies i n  t h e  United 

S t a t e s  -- ATLT, IBM, banks ,  p u b l i s h e r s  -- a r e  o n e s  whose s e r v i c e s  

almost s o l e l y  a r e  t o  process  information. Manufacturing computers has 

become the  seventh l a r g e s t  indus t ry ,  and computer-related jobs a r e  the  

second f a s t e s t  growing occupation. Mass production of microcomputers 

has meant t h a t  they are a f fo rdab le  f o r  s m a l l  b u s i n e s s e s ,  homes, and 

s c h o o l s  (Merchant  & S u l l i v a n ,  1982-83 ) . I n  f a c t ,  today 's  washing 

machines and ovens o f t e n  inc lude  a  computer, i n  the  form of a  s i l i c o n  

chip ,  a s  a  fundamental component. 



The r a p i d  i n t r o d u c t i o n  o f  c o m p u t e r s  i n t o  most a s p e c t s  of 

ind iv idua l  and s o c i e t a l  l i f e  has  l e f t  u s  with l i t t l e  time t o  c o n s i d e r  

t h e  i m p a c t  of  t h e  c h a n g e s  t h a t  are t a k i n g  p l a c e  and t o  d e v e l o p  

p o l i c i e s  t o  take  maximum advantage of them ( I d e  , 1980) .  Concern i s  

now b e i n g  e x p r e s s e d  f o r  more c a u t i o u s  i m p l e m e n t a t i o n  o f  computer 

technology s o  t h a t  we can s t u d y  t h e  e f f e c t s  t h i s  i s  h a v i n g ,  and s o  

t h a t  more people can become knowledgeable and p a r t i c i p a t e  a c t i v e l y  i n  

the  developments. There is a  fear t h a t ,  without  an educated populace, 

both information and computer a p p l i c a t i o n s  w i l l  become con t ro l l ed  by a  

computer e l i t e  (Barton,  1977; Covvey & McAlister,  1980; Miller, 1983). 

M o l n a r  ( 1 9 8 3 )  s t a t e s  t h a t  computer  l i t e r a c y  h a s  become as 

important  a s  r e a d i n g  l i t e r a c y .  E d u c a t i o n a l  programs s h o u l d  t e a c h  

s t u d e n t s  how t o  make computers work f o r  them r a t h e r  than focus ing on 

programming s k i l l s  and t h e  s p e c i f i c s  o f  how compute r s  work. The 

i n f o r m a t i o n  e x p l o s i o n  a l s o  w i l l  r e s u l t  i n  a  g r e a t e r  need f o r  

c o n t i n u i n g  e d u c a t i o n ,  u p d a t i n g  o f  s k i l l s ,  a n d  j o b  r e  t r a i n i n g .  

E d u c a t i o n a l  i n s t i t u t i o n s  should be planning s t r a t e g i e s  and developing 

programs t o  meet a d u l t s '  a n t i c i p a t e d  n e e d s  f o r  f u r t h e r  e d u c a t i o n  

(Smith  & Sage,  1983 ; S t r a i n ,  1983 ) . Computer a s s i s t e d  l ea rn ing  i s  

seen a s  one s o l u t i o n  because t h i s  i n s t r u c t i o n a l  method i s  c la imed  t o  

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

numbers of s tudents .  



t e r s  Health Care 

Dur ing t h e  19509, hea l th  c a r e  agencies  used computerized systems 

pr imar i ly  f o r  admin i s t r a t ive  t a s k s  such a s  p a t i e n t  c h a r g e s ,  p a y r o l l ,  

i n v e n t o r y ,  and s t a t i s t i c s .  I n  t h e  n e x t  d e c a d e ,  more h e a l t h  c a r e  

a c t i v i t i e s  became au tomated ,  and n u r s e s  r e c o g n i z e d  t h e  computer  l s 

p o t e n t i a l  t o  improve nursing p r a c t i c e  and the  q u a l i t y  of p a t i e n t  care.  

There has been con t inua l  development  and e x p a n s i o n  o f  compute r i zed  

h o s p i t a l  s y s t e m s  s i n c e  t h a t  time. However, t h e i r  implementation has 

been slow and success fu l  a p p l i c a t i o n s  are l i m i t e d  (Ronald, 1979) .  On 

t h e  one hand, the  systems and programs are o f t e n  designed by computer 

s p e c i a l i s t s  who have l imi ted  understanding of the  needs of t h e  h e a l t h  

c a r e  agency o r  i t s  workers. On t h e  o the r  hand, hea l th  p ro fess iona l s  

know l i t t l e  of the  uses  and c a p a b i l i t i e s  of computers. 

C u r r e n t  r e p o r t s  i n d i c a t e  t h a t  computers  now are being used by 

nurses  i n  many p a t i e n t  c a r e  a c t i v i t i e s  (Edmunds, 1982a; Powell ,  1982;  

T a m a r i s k ,  1 9 8 2 ;  Yucha & R e i g e l u t h ,  1 9 8 3 ) .  One o f  t h e  first 

a p p l i c a t i o n s  i n  t h i s  v e i n  was automated p a t i e n t  m o n i t o r i n g .  The 
- 

computer  i s  connected d i r e c t l y  t o  ins t ruments  o r  o ther  da ta  ga the r ing  

devices  placed on the  p a t i e n t  and i s  used t o  c o l l e c t  and i n t e r p r e t  

i n f o r m a t i o n  on v i t a l  f h c t i o n s .  The nurse, f r eed  from the  r o l e  of a  

technic ian ,  then becomes a b l e  t o  devote  more t ime  t o  d i r e c t  p a t i e n t  

Gardner, & Clemmer , 1980). 
. > 

When compute r s  a r e  used t o  r e c o r d  observat ions  about p a t i e n t s 1  



c o n d i t i o n s ,  i t  h a s  been found t h a t  less  t ime  i s  s p e n t  i n  cha r t ing  

(Hughes, 1980). Computerized recording and i n t e g r a t i o n  of  d a t a  a l s o  

allow f o r  b e t t e r  assessment, planning, and eva lua t ion  of p a t i e n t  care .  

Q u a l i t y  a s s e s s m e n t  and a s s u r a n c e  e f f o r t s  a r e  f a c i l i t a t e d  a s  b o t h  

s t a n d a r d  and i n d i v i d u a l  c a r e  p lans  can be generated by t h e  computer, 

and the  d a t a  s to red  about the  p a t i e n t  ca re  can be accessed e a s i l y  f o r  

n u r s i n g  a u d i t s .  A s  a r e s u l t  of  t h e  more s y s t e m a t i c  p l a n n i n g  and 

recording,  p a t i e n t s  r ece ive  more c o n s i s t e n t  and h i g h e r  q u a l i t y  c a r e  

( Cook, 1 982 ; Edmunds , l982a) . 
A p a r t  o f  t h e  n u r s e ' s  r o l e  i n  h o s p i t a l s  involves  coordinat ing  

a c t i v i t i e s  and communicat ing w i t h  o t h e r  d e p a r t m e n t s .  When i n t e r -  

d e p a r t m e n t a l  communication is computerized, t h e  speed and accuracy of 

communication is inc reased ,  d u p l i c a t i o n  o f  work i s  d e c r e a s e d ,  more 

comple te  r e c o r d s  a r e  o b t a i n e d ,  and t h e  n u r s e  i s  r e l i e v e d  o f  many 

c l e r i c a l  d u t i e s  (Cook, 1982; Hannah, 1976). 

Computers have a l s o  been used a s  an informational  and educat ional  

resource  f o r  s t a f f .  C u r r e n t  i n f o r m a t i o n  on d r u g s ,  t r e a t m e n t s ,  o r  

p r o c e d u r e s  c a n  be o b t a i n e d  q u i c k l y  when i t  is s to red  a s  p a r t  of the  

system. A s  w e l l ,  i n s e r v i c e  education c a n  become more e f f e c t i v e  and 

can reach more s t a f f  members. Computer a s s i s t e d  l e a r n i n g  programs can 

be used a t  any time and ,  u n l i k e  l e c t u r e s  o r  workshops,  a r e  a lways  

a v a i l a b l e  f o r  review (Pogue, 1982; Tymchyshyn & Helper, 1981). 

Some h o s p i t a l s  have a l s o  deve loped  computer  a s s i s t e d  l e a r n i n g  

programs f o r  p a t i e n t s ,  e i t h e r  f o r  s p e c i f i c  h e a l t h  problems o r  f o r  



g e n e r a l  h e a l t h  e d u c a t i o n .  Not only are these  programs e f f e c t i v e  i n  

promoting p a t i e n t s 1  l ea rn ing ,  they a l s o  f r e e  n u r s e s  from time s p e n t  

g i v i n g  i n f o r m a t i o n  t o  p a t i e n t s .  T h i s  a l l o w s  n u r s e s  t o  a c t  a s  a  

resource  and f a c i l i t a t o r  o f  l e a r n i n g  (Gold & Duncan, 1982;  Lyons, 

Krasnowski, Greenstein,  Maloney & Tatarczuk, 1982). 

One of the  obvious uses  of computerized sys tems i s  f o r  r e s e a r c h  

i n  n u r s i n g .  Because of t h e  s to rage  c a p a b i l i t i e s  of the  computer, the  

s e l e c t i o n  o f  samples  f o r  s t u d y  a n d  a c c e s s  t o  r e l e v a n t  d a t a  i s  

f a c i l i t a t e d .  S t a f f  members c a n  g a i n  a g r e a t e r  a p p r e c i a t i o n  and 

understanding of  r e sea rch ,  e s p e c i a l l y  when t h e y  a r e  i n v o l v e d  a s  t h e  

g a t h e r e r s  of d a t a  (Edmunds, 1982a). 

One of t h e  a d m i n i s t r a t i v e  u s e s  of computers, s t a f f  scheduling, 

a l s o  has  had p o s i t i v e  e f f e c t s  on t h e  n u r s e ' s  r o l e .  H o s p i t a l s  have  

found t h e  t a s k  o f  s t a f f  r e c r u i t m e n t  e a s i e r  because they a r e  a b l e  t o  

p r e d i c t  s t a f f i n g  needs sys temat ica l ly .  A s  w e l l ,  t h e  computer  h e l p s  

p l a n  f o r  adequate ward coverage and al lows f o r  g r e a t e r  f l e x i b i l i t y  i n  

working hours. The r e s u l t  is  increased job s a t i s f a c t i o n  f o r  employees 

(Ballantyne,  1979; Duraiswamy, Welton & Reisman, 1981). 

Implementation of computerized sys tems  i n  h e a l t h  c a r e  a g e n c i e s  

h a s  p r o g r e s s e d  s l o w l y  d e s p i t e  the  many repor ted  benef i t s .  The first 

systems were o f t e n  designed by people wi th  l i t t l e  knowledge of nurs ing  

o r  of t h e  h e a l t h  c a r e  sys tem.  These a p p l i c a t i o n s  sometimes crea ted  

more work, r a t h e r  than reducing i t ,  because  o f  t h e  i n c r e a s e d  volume 

a n d  c o m p l e x i t y  o f  i n f o r m a t i o n  needed.  Many a g e n c i e s  s p e n t  time 



r e - i n v e n t i n g  systems because the re  was l i m i t e d  sha r ing  of experiences 

among i n s t i t u t i o n s  ( P o w e l l ,  1983) .  Many n u r s e s  know l i t t l e  a b o u t  

computers and have been r e s i s t a n t  t o  automation. 'They f e e l  threatened 

by t h e  unknown and t h i n k  t h a t  u s i n g  compute r s  i s  c o m p l i c a t e d  and . 
d i f f i c u l t  t o  l e a r n  (Edmunds, 1982b; Hannah, 1976; Z i e l s t o r f f ,  1980). 

O t h e r s  s u g g e s t  t h a t  a p p r o a c h e s  t o  p a t i e n t  c a r e  and t h e  v e r y  

n a t u r e  o f  n u r s i n g  a r e  i n  j e o p a r d y  because  of  automated s y s t e m s  

(Birckhead, 1978; Fa r l ee ,  1978; Z i e l s t o r f  f , 1 978) .  Computers a l l o w  

n u r s e s  t h e  p o s s i b i l i t y  of t r e a t i n g  p a t i e n t s  a s  numbers, of us ing  d a t a  

i n a c c u r a t e l y ,  o f  d e v e l o p i n g  a n  o v e r r e l i a n c e  on machines  t o  'make 

d e c i s i o n s ,  and o f  v i o l a t i n g  t h e  p a t i e n t ' s  r i g h t  t o  privacy (Levine, 

1980). n A s  the  number of  'menial1 t a s k s  is d e c r e a s e d ,  t h e  n u r s e  may 

be a s s i g n e d  l a r g e r  p a t i e n t  l o a d s ,  t o  t h e  p o i n t  where knowledge of 

p a t i e n t s  e i t h e r  a s  people o r  ' cases '  becomes i m p o s s i b l e n  ( Tamarisk ,  

1982, p. 4 8 ) .  The q u a l i t y  of p a t i e n t  c a r e  may a l s o  s u f f e r  i f  nurses 

spend less time communicating with p a t i e n t s ,  r e l y i n g  more on s t a n d a r d  

c a r e  p l a n s  i n s t e a d  of looking f o r  personalized,  innovative approaches 

t o  p a t i e n t  problems (Levine, 1980; Tamarisk, 1982). The i n t r o d u c t i o n  

of computers  may h e l p  nurses  t o  i d e n t i f y  cu r ren t  p r a c t i c e s  which a r e  

unnecessary o r  a r e  not  founded on s o l i d  r e a s o n i n g ;  b u t ,  a t  t h e  same 

t i m e ,  t h e  p r o c e s s  o f  c l a r i f y i n g  t h e  n u r s e ' s  r o l e  may r e s u l t  i n  

increased fo rmal iza t ion  and decreased independence and f l e x i b i l i t y  i n  

p r a c t i c e  (Fa r l ee ,  1978; Z i e l s t o r f f ,  1980). 

I n  r e c e n t  yea r s ,  the  number of  computer systems i n  h o s p i t a l s  h a s  



grown r a p i d l y .  T h i s  h a s  f o r c e d  t h e  n u r s i n g  profess ion  t o  focus  on 

i d e n t i f y i n g  e x a c t l y  what n u r s e s  need t o  know i n  o r d e r  t o  f u n c t i o n  

e f f e c t i v e l y  i n  an  automated environment. The first and most obvious 

t a s k  is t o  he lp  nurses  become ncomputer l i t e r a t e n ,  t o  i n c r e a s e  t h e i r  

knowledge of  t h e  f u n c t i o n s  and l i m i t a t i o n s  of  computers. Hardin and 

Skiba (Skiba, 1983) have developed a framework f o r  computer  l i t e r a c y  

f o r  n u r s e s  based on a m o d i f i c a t i o n  of  t h e  works o f  t h e  Minnesota 

E d u c a t i o n a l  Computing Consor t ium ( M E C C  ) a n d  t h e  I n t e r n a t i o n a l  

Federa t ion  f o r  Information F'rocessing. 

The MECC Computer L i t e racy  P r o j e c t  deve loped  s i x  c a t e g o r i e s  of  

o b j e c t i v e s  which t h e y  f e l t  covered  t h e  t o t a l  domain o f  computer  

l i t e r a c y .  The f irst  f i v e  c a t e g o r i e s  were r e l a t e d  t o  c o g n i t i v e  

l e a r n i n g :  ha rdware ,  programming and a l g o r i t h m s ,  so f tware  and d a t a  

p r o c e s s i n g ,  a p p l i c a t i o n s ,  and impac t  ( c a r e e r s ,  p e r s o n a l  p r i v a c y ,  

e t h i c s  o f  u s e ) .  The s i x t h  a r e a  f o c u s e d  on a f f e c t i v e  o b j e c t i v e s  

r e l a t e d  t o  a t t i t u d e s  and va lues  toward computers and motivat ion t o  use  

them (Klassen, 1983 1. 

The Fourth Technical Committee of t h e  I n t e r n a t i o n a l  Federat ion of  

Information Processing has s u g g e s t e d  t h r e e  l e v e l s  of e d u c a t i o n  f o r  

h e a l t h  p r o f e s s i o n a l s  based on t h e i r  d e g r e e  of  invo lvement  w i t h  

computers. The first l e v e l  involves  genera l  education about computer  

hardware and sof tware ,  methods of information processing,  and examples 

of computer  a p p l i c a t i o n s  and s h o u l d  be g i v e n  t o  a l l  n u r s e s  a n d  

doctors .  The second l e v e l ,  designed f o r  those more involved i n  design 



and implementation of automated systems, inc ludes  g r e a t e r  d e t a i l  about 

hardware a r c h i t e c t u r e ,  programming f u n c t i o n s  and l a n g u a g e s ,  s y s  tems 

a n a l y s i s  techniques,  and medical app l i ca t ions .  The t h i r d  l e v e l  would 

inc lude  i n t e n s i v e  t r a i n i n g  i n  b o t h  computer  and h e a l t h  s c i e n c e s  t o  

prepare  s p e c i a l i s t s  who would be involved i n  t h e  a c t u a l  a p p l i c a t i o n  of  

computers t o  h e a l t h  c a r e  s y s t e m s  ( Z i e l s t o r f f ,  1980) .  The computer  

l i t e r a c y  framework proposed by Hard in  and Skiba combines these  two 

mode l s ,  as w e l l  a s  i n c o r p o r a t i n g  b o t h  s h o r t - t e r m  a n d  l o n g - t e r m  

l e a r n i n g  needs of nurses (Skiba, 1983). 

Hannah ( 1983b ) and Ronald ( 19 83 ) have suggested t h a t  is should be 

t h e  r e s p o n s i b i l i t y  o f  n u r s i n g  e d u c a t i o n  programs t o  teach s t u d e n t s  

a b o u t  compute r s  s o  t h a t  t h e y  a r e  p r e p a r e d  t o  p a r t i c i p a t e  i n  t h e  

deve lopment ,  i m p l e m e n t a t i o n ,  and e v a l u a t i o n  of  computer  systems.  

Hardin and S k i b a t s  framework c o u l d  s e r v e  a s  a  g u i d e  f o r  d e v e l o p i n g  

these  computer l i t e r a c y  programs. 

Another e f f e c t i v e  way t o  he lp  nurses  become "computer l i t e r a t e  " 
is t o  expose them t o  the  technology. Whenever nurses have worked with 

h o s p i t a l - b a s e d  s y s t e m s  t o  p r o v i d e  p a t i e n t  c a r e  o r  used computer  

a s s i s t e d  l ea rn ing  t o  inc rease  t h e i r  knowledge, t h e  exposure a l o n e  h a s  

h.elped them t o  become f a m i l i a r  with and l e s s  threatened by computers 

(Bu t t e r s ,  Feeg, Harmon & S e t t l e ,  1982; Lee, 1983).  However, n e i t h e r  

o f  t h e s e  a p p l i c a t i o n s  promotes  p o s i t i v e  a t t i t u d e s  toward computers 

un less  they are perceived t o  be e f f e c t i v e  (Badura, 1980; P o r t e r ,  1978; 

Schleutermann, Holzemer & Ferrand, 1983). 



Many n u r s e  e d u c a t o r s  ( C o n k l i n ,  1 9 8 3 ;  P o g u e ,  1 9 8 2 )  a r e  

recommending increased use of computer a s s i s t e d  i n s t r u c t i o n  i n  b o t h  

b a s i c  a n d  c o n t i n u i n g  e d u c a t i o n  o f  n u r s e s .  To d a t e ,  most of  t h e  

a p p l i c a t i o n s  of computer a s s i s t e d  l e a r n i n g  have occurred i n  elementary 

and secondary  e d u c a t i o n  ; however, t h e r e  is inc reas ing  evidence t h a t  

t h i s  may be an e f f e c t i v e  teaching method t o  use  i n  n u r s i n g  e d u c a t i o n  

a s  w e l l .  - 
During t h e  1960s and 19709, t h e  major i ty  of computers were found 

i n  c o l l e g e s  and u n i v e r s i t i e s  where they were used f o r  a d m i n i s t r a t i v e  

p u r p o s e s ,  r e s e a r c h ,  and t o  t e a c h  computer  science.  There were few 

i n s t i t u t i o n s  using computers f o r  i n s t r u c t i o n  because of the  t e a c h e r s  ' 
l a c k  o f  k n o w l e d g e  o f  c o m p u t e r s  and  t h e  e x p e n s e  of  d e v e l o p i n g  , 

i n s t r u c t i o n a l  programs. The i n t r o d u c t i o n  of microcomputers  n o t  o n l y  

made computers  more a f f o r d a b l e  and a c c e s s i b l e ,  b u t  a l s o  c rea ted  a  

publ ic  demand t h a t  education about computers  be i n c o r p o r a t e d  a t  a l l  

l e v e l s  of i n s t r u c t i o n  (Tinker,  1983; Tucker, 1981). 

I n  Canada, computer a p p l i c a t i o n s  i n  educat ion  have  f o l l o w e d  t h e  

same t rends  a s  those i n  the  United S ta tes .  Computer a s s i s t e d  l e a r n i n g  

systems a r e  be ing implemented i n  a n  a t t e m p t  t o  p r o v i d e  more c o s t -  

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

s t y l e s  and needs. A s  we l l  a s  having courses  t o  f a m i l i a r i z e  s t u d e n t s  

w i t h  c o m p u t e r s  a n d  t o  d e v e l o p  c o m p u t e r  s k i l l s ,  e d u c a t i o n a l  



41. 

i n s t i t u t i o n s  a r e  u s i n g  computer  a s s i s t e d  l e a r n i n g  a s  an adjunct  t o  

t r a d i t i o n a l  classroom i n s t r u c t i o n .  However, because  e d u c a t i o n  i s  a  

p r o v i n c i a l  r e s p o n s i b i l i t y  and t h e r e  a r e  no n a t i o n a l  s tandards  f o r  

computers i n  schools ,  each j u r i s d i c t i o n  has been l e f t  t o  make i t s  own 

d e c i s i o n s  a b o u t  which computer  a p p l i c a t i o n s  are d e s i r a b l e .  This  

approach has l i m i t e d  t h e  i n t e r c h a n g e a b i l i t y  of  s y s t e m s  and s o f t w a r e  

between p r o v i n c e s .  It has a l s o  l e d  t o  a  l ack  of  Canadian content  i n  

computer programs because  o f  heavy r e l i a n c e  on s o f t w a r e  deve loped  

o u t s i d e  the  country (Science Council of Canada, 1981). 

I n  B r i t i s h  Columbia, the  c u r r e n t  emphasis is on t h e  i n t r o d u c t i o n  

of microcomputers.  By 1982, 89% of secondary schools  i n  t h e  province 

o f fe red  an  e l e c t i v e  course i n  computer sc ience  and l i t e r a c y ,  and t h e  

rest  had p l a n s  t o  implement t h e  c o u r s e  i n  1983-84 (Wuhrer, 1983). 

Computers were a l s o  being used t o  t e a c h  m a t h e m a t i c s ,  l a n g u a g e  a r t s ,  

bus iness  education,  and sc ience  (Jones,  Por te r  & Rubis, 1983). 

Computer a s s i s t e d  l e a r n i n g  may take  a  v a r i e t y  o f  f o r m s ,  b u t  a l l  

may be c a t e g o r i z e d  a s  e i t h e r  a d j u n c t  o r  pr imary  computer a s s i s t e d  

l e a r n i n g  (Chambers & S p r e c h e r ,  1983) .  Adjunct  CAL o c c u r s  when t h e  

computer  i s  used a s  a  supplement  t o  o the r  forms of i n s t r u c t i o n .  An 

example of adjunct  CAL is a  d r i l l  and p r a c t i c e  program. If computer  

a s s i s t e d  l e a r n i n g  r e p l a c e s  o t h e r  forms of i n s t r u c t i o n ,  i t  is c a l l e d  

primary CAL. I n  t h i s  case ,  the  program is a  self-contained u n i t  which 

p r e s e n t s  new information t o  t h e  s tudent ,  a s  i n  a  t u t o r i a l .  While the  

d i s t i n c t i o n s  between t h e s e  two t y p e s  o f  i n s t r u c t i o n  have n o t  been 



emphasized i n  t h e  l i t e r a t u r e ,  each may have d e f i n i t e  impl ica t ions  f o r  

the  e f f e c t i v e n e s s  of s t u d e n t  l e a r n i n g .  According t o  Chambers and 

S p r e c h e r  ( 1983 ) , t h e  bulk of research  s t u d i e s  t o  d a t e  have concerned 

the  use of adjunct  CAL. These s t u d i e s  i n d i c a t e  t h a t  t h i s  method o f  

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

t r a d i t i o n a l  classroom approaches f o r  improv ing  s t u d e n t  ach ievement ,  

improv ing  s t u d e n t  a t t i t u d e s  toward t h e  u s e  of  compute r s ,  and f o r  

reducing l e a r n i n g  time. Research s t u d i e s  invo lv ing  p r imary  CAL t e n d  

t o  achieve r e s u l t s  s i m i l a r  t o  those f o r  adjunct  CAL only when t h e r e  is 

s u f f i c i e n t  human i n t e r a c - t i o n  accompanying i t s  use .  Without  t h i s  

t e a c h e r  i n v o l v e m e n t ,  c o m p l e t i o n  r a t e s  f o r  courses were considerably 

less than those given t r a d i t i o n a l  i n s t r u c t i o n  and s t u d e n t  a t  t i  t u d e s  

toward t h e  computer a s s i s t e d  i n s t r u c t i o n  were not  p o s i t i v e  (Chambers & 

Sprecher,  1983). 

The most common way t o  ca tegor ize  computer a s s i s t e d  l e a r n i n g  i s  

according t o  the  purpose f o r  which the  computer i s  b e i n g  used.  Most 

f r e q u e n t l y ,  t h e  programs a r e  r e f e r r e d  t o  a s  d r i l l  and p r a c t i c e ,  

t u t o r i a l ,  s imulat ion,  o r  u t i l i t y  programs. 

D r i l l  a n d  p r a c t i c e  programs a r e  designed t o  r e i n f o r c e  previously 

learned mate r i a l s .  The computer genera tes  q u e s t i o n s  o r  problems and 

g i v e s  the  s tudent  immediate feedback on t h e  accuracy of each response. 

I n  some programs, success ive  problems a r e  s e l e c t e d  based on r e s p o n s e s  

t o  p r e v i o u s  o n e s ,  t h u s  s t r u c t u r i n g  t h e  e x p e r i e n c e  t o  match t h e  

ind iv idua l  s tuden t '  s l e a r n i n g  needs. D r i l l  and p r a c t i c e  programs a r e  



p a r  titularly e f f e c t i v e  i n  i n c r e a s i n g  r e t e n t i o n  and t r a n s f e r  of  

l ea rn ing  ( S t r a i n ,  1983). 

T u t o r i a l  p r o g r a m s  a r e  u s e d  t o  p r e s e n t  new m a t e r i a l  t o  t h e  

s tudent .  Usually, information is  presented i n  s m a l l  segments and then 

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

s t u d e n t ' s  r e sponse  i s  e v a l u a t e d  and a p p r o p r i a t e  f e e d b a c k  i s  g i v e n  

i m m e d i a t e l y .  For i n c o r r e c t  r e s p o n s e s ,  t h e  s t u d e n t  may be g i v e n  

prompts, h i n t s ,  o r  a d d i t i o n a l  i n f o r m a t i o n  t o  h e l p  u n d e r s t a n d  t h e  

concep t .  Although t h i s  form of i n s t r u c t i o n  i s  similar t o  programmed 

i n s t r u c t i o n  t e x t s ,  the  CAL program can be more f l e x i b l e  and a d a p t i v e  

t o  s t u d e n t ' s  l e a r n i n g  needs i f  t h e  s e l e c t i o n  of  content  i n  success ive  

frames is based on responses given t o  previous q u e s t i o n s  r a t h e r  t h a n  

present ing  only one means f o r  progress ing through the  mater ia l .  

S i m u l a t i o n s  a r e  programs deve loped  t o  h e l p  s t u d e n t s  l e a r n  

d e c i s i o n  making s k i l l s  o r  t o  manipulate v a r i a b l e s  i n  order  t o  achieve 

some p r e s e t  g o a l .  The s t u d e n t  i s  p r e s e n t e d  w i t h  a  " r e a l  l i f e w  

s i t u a t i o n  r e q u i r i n g  a  so lu t ion .  A s  each dec i s ion  i s  made, t h e  s tudent  

can observe the  e f f e c t  of t h e  a c t i o n  on t h e  s i t u a t i o n .  S i m u l a t i o n s  

a r e  p a r t i c u l a r l y  u s e f u l  i n  cond i t ions  where, i n  real l i f e ,  equipment 

c o s t s  a r e  high,  t h e  d a n g e r s  o r  c o s t s  o f  e r r o r s  a r e  g r e a t ,  o r  when 

o p p o r t u n i t i e s  f o r  p r a c t i c e  do not occur f r equen t ly  enough t o  develop 

necessary s k i l l s  ( S t r a i n ,  1983). Computer games a r e  an  a d a p t a t i o n  o f  

s i m u l a t i o n s ,  b u t  t h e y  may n o t  por t ray  real l i f e  s i t u a t i o n s .  Often, 

they inc lude  an  element of competing a g a i n s t  the  computer. 



U t i l i t y  programs are those used f o r  some admin i s t r a t ive  func t ion  

such a s  record keeping o r  eva lua t ion  of learning.  When these  programs 

a r e  used t o  eva lua te  l ea rn ing ,  they may be s o l e l y  a  computer-generated 

t e s t ,  o r  t h e y  may be s i m i l a r  t o  d r i l l  and p r a c t i c e  p r o g r a m s  o r  

s i m u l a t i o n s .  One advantage of us ing u t i l i t y  programs f o r  t e s t i n g  i s  

t h a t  the  s t u d e n t s  r ece ive  immediate feedback on t h e  accuracy o f  t h e i r  

r e s p o n s e s  and  a  summary o f  how w e l l  t h e y  h a v e  a c h i e v e d  t h e  

i n s t r u c t i o n a l  ob jec t ives .  Using computers f o r  t e s t i n g  and e v a l u a t i o n  

c a n  r e l i e v e  t e a c h e r s  o f  r e p e t i t i v e  marking and ,  a t  the  same time, 

provide them. with s k a r i e s  of ind iv idua l  s tuden t s1  l ea rn ing  needs. 

On t h e  whole,  computer  a s s i s t e d  l e a r n i n g  has  been found t o  have 

a d v a n t a g e s  f o r  b o t h  s t u d e n t s  and t e a c h e r s  ( S t r a i n ,  1983).  Well- 

developed programs can have f l e x i b l e  sequencing which is responsive t o  

the  l e a r n i n g  needs of ind iv idua l  s tudents .  Those who u n d e r s t a n d  t h e  

m a t e r i a l  o r  who l e a r n  i t  q u i c k l y  w i l l  spend l i t t l e  time on t h e  

m a t e r i a l ,  while those who encounter d i f f i c u l t i e s  can be provided w i t h  

a d d i t i o n a l  i n f o r m a t i o n  o r  f u r t h e r  p r a c t i c e  u n t i l  t h e y  m a s t e r  the  

content .  I n  e i t h e r  case ,  the  s tuden t  r e c e i v e s  more immediate feedback 

a n d  r e i n f o r c e m e n t  o f  l e a r n i n g  t h a n  can  u s u a l l y  be p rov ided  by a  

t eacher  i n  the  classroom. A s  w e l l ,  computer s i m u l a t i o n s  can  p r o v i d e  

s t u d e n t s  wi th  oppor tun i t i e s  t o  have experiences and p r a c t i c e  dec i s ion  

making i n  s i t u a t i o n s  t h a t  would n o t  be a v a i l a b l e  o t h e r w i s e  i n  t h e  

c l a s s r o o m  o r  l a b o r a t o r y .  I n  s i t u a t i o n s  where t h e r e  is a  shor tage  o r  

r a p i d  turnover of teachers ,  computer a s s i s t e d  l e a r n i n g  programs a l l o w  



f o r  more cons is tency and con t inu i ty  of  i n s t r u c t i o n  f o r  s tudents .  

Resea rch  s t u d i e s  on t h e  e f f e c t i v e n e s s  o f  c o m p u t e r  a s s i s t e d  

l e a r n i n g  have  r e p o r t e d  on such  s t u d e n t  outcomes a s  achievement on 

examinations, a t t i t u d e s  toward the  s u b j e c t  ma t t e r  and compute r s ,  and 

i n s t r u c t i o n a l  t ime t a k e n .  E lementa ry  s t u d e n t s  r e c e i v e d  h i g h e r  

e x a m i n a t i o n  s c o r e s  when normal i n s t r u c t i o n  was s u p p l e m e n t e d  by 

compute r i zed  d r i l l  and p r a c t i c e  programs t h a n  when only classroom 

i n s t r u c t i o n  was used (Visonhaler & Bass, 1972). A t  t he  post-secondary 

l e v e l ,  pr imary  computer  a s s i s t e d  l e a r n i n g  h a s  been found t o  be a s  

e f f e c t i v e  a s  t r a d i t i o n a l  i n s t r u c t i o n  (Jamison, Suppes & W e l l s ,  1 974 ; 

K u l i k ,  Kul ik  & Cohen, 1980 ) . For both secondary and post-secondary 

s tuden t s ,  computer a s s i s t e d  l e a r n i n g  has p o s i t i v e  e f f e c t s  on s t u d e n t  

a t t i t u d e s  toward t h e  s u b j e c t  matter and computers, and reduces t h e  

amount o f ' t i m e  t h a t  s t u d e n t s  need t o  l e a r n  t h e  m a t e r i a l  ( K u l i k ,  

Bangert & Williams, 1983; Kulik, Kulik, & Cohen, 1980). 

For teachers ,  use of computer a s s i s t e d  l ea rn ing  can h e l p  them t o  

make more  e f f e c t i v e  u s e  of t h e i r  i n s t r u c t i o n a l  time. D r i l l  and 

p r a c t i c e  programs, p a r t i c u l a r l y  those t h a t  genera te  problems randomly, 

can  f r e e  t h e  t e a c h e r  from time-consuming and tedious  t a s k s  such a s  

t e s t  cons t ruc t ion ,  g rad ing ,  and r e c o r d  keep ing .  Then, t h e y  can  be 

a v a i l a b l e  t o  h e l p  s t u d e n t s  on an ind iv idua l  b a s i s ,  a c t i n g  a s  a t u t o r  

and consul tant .  Computers can a l s o  be used t o  reach l a r g e r  numbers of 

s t u d e n t s  without inc reas ing  t h e  workload of the  teacher  appreciably.  

A p p l i c a t i o n s  of  c o m p u t e r  a s s i s t e d  l e a r n i n g  c a n  b e  f o u n d  



t h r o u g h o u t  t h e  e d u c a t i o n a l  sys tem.  Molnar (1983)  recommends t h a t  

computers be a v a i l a b l e  a t  a l l  l e v e l s  s o  t h a t  peop le  can  u n d e r s t a n d  

t h e i r  p o t e n t i a l  and l e a r n  t o  u s e  them e f f e c t i v e l y .  C o l l e g e s  and 

u n i v e r s i t i e s ,  i n  p a r t i c u l a r ,  w i l l  need t o  be responsive t o  t h e i r  a d u l t  

s t u d e n t s  who have  had l i t t l e  o p p o r t u n i t y  t o  l e a r n  about computers, 

e s p e c i a l l y  i f  the  c u r r e n t  t r e n d s  toward i n c r e a s e d  i n d e p e n d e n t  s t u d y  

a n d  d i s t a n c e  e d u c a t i o n  a r e  implemented t h r o u g h  u s e  o f  computer  

a s s i s t e d  learning.  

N u r s u  Education 

The u s e  of compute r s  i n  nurs ing  education has developed slowly, 

l a g g i n g  behind t h a t  o f  g e n e r a l  e d u c a t i o n .  The f i r s t  r e p o r t  o f  

computer  a s s i s t e d  l e a r n i n g  appeared i n  t h e  1960s ( B i t z e r ,  19661, but 

i t  was n o t  u n t i l  t h e  l a t e  1970s  t h a t  d i s c u s s i o n  o f  t h e  u s e  a n d  

a d v a n t a g e s  of these  programs began t o  appear more c o n s i s t e n t l y  i n  t h e  

l i t e r a t u r e  (Cheung, 1979; Franz, 1976; Levine & Wiener, 1975; Meadows, 

1977 ; P o r t e r  1978) . I n  t h e  same period,  nurs ing  education i n  Canada 

and t h e  U n i t e d  S t a t e s  e x p e r i e n c e d  a  major  t r a n s i t i o n .  N u r s i n g  

programs moved from a  hospital-based three-year apprent iceship  system 

t o  t h e  more a c a d e m i c a l l y - o r i e n t e d  two-year c o l l e g e  s e t t i n g .  The 

t r a n s i t i o n  i n  e d u c a t i o n a l  o r i e n t a t i o n  a n d  p r e o c c u p a t i o n  w i t h  

developing c u r r i c u l a  which were a p p r o p r i a t e  f o r  t h e  new s e t t i n g  may 

have contr ibuted  t o  l ack  of i n t e r e s t  i n  i n s t r u c t i o n a l  innovations.  

F a c u l t y  i n  n u r s i n g  e d u c a t i o n  e x p e r i e n c e d  t h e  same f e a r s  a n d  



d o u b t s  a s  t e a c h e r s  i n  t h e  g e n e r a l  e d u c a t i o n  system. Their l ack  o f  

knowledge of computers and t h e i r  f e a r  t h a t  the  t e c h n o l o g y  would t a k e  

o v e r  l e g i t i m a t e  teaching func t ions  crea ted  r e s i s t a n c e  t o  experimenta- 

t i o n  w i t h  t h i s  d e v e l o p i n g  i n s t r u c t i o n a l  method (Ackerman, 1 9 8 2 ;  

F r a n t z ,  1 9 7 6 ) .  Lack  o f  f u n d s  f o r  courseware  development and ,  

the re fo re ,  l imi ted  use of computer a s s i s t e d  l e a r n i n g  meant t h a t  t h e r e  

were few r e s e a r c h  s t u d i e s  which repor ted  on t h e  r e l a t i v e  b e n e f i t s  o f  

t h i s  i n s t r u c t i o n a l  method as compared t o  t r a d i t i o n a l  techniques. 

I n  t h e  19703, however, seve ra l  f a c t o r s  cont r ibuted  t o  t h e  search 

f o r  and implementation of a l t e r n a t e  methods o f  n u r s i n g  i n s t r u c t i o n .  

The c o n t i n u i n g  shor tage  of nurses i n  t h e  h e a l t h  c a r e  system crea ted  a 

demand f o r  i n c r e a s e d  p r o d u c t i o n  o f  q u a l i f i e d  n u r s e s .  A t  t h e  same 

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

i n s t r u c t i o n  was quest ioned a s  i t  appeared t h a t  t h e  expense was g r e a t e r  

t h a n  t h e  e d u c a t i o n a l  system could support  . A 1  though nurs ing  f a c u l t y  

were e x p e c t e d  t o  m a i n t a i n  p r o f i c i e n c y  i n  t h e  r o l e s  o f  e d u c a t o r ,  

p r a c t i t i o n e r ,  and a d m i n i s t r a t o r ,  t h e y  had l i m i t e d  t i m e  i n  which t o  

accomplish any one of these  (Ackerman, 1982). 

A s  t h e  c o s t  of implementing computer technology decreased and t h e  

demands on f a c u l t y  increased,  a l t e r n a t i v e  i n s t r u c t i o n a l  methods were 

c o n s i d e r e d .  It soon became apparent  t h a t  computer a s s i s t e d  l e a r n i n g  

could be used not  only t o  in t roduce  s tuden t s  t o  new concepts,  but  a l s o  

t o  p r o v i d e  them w i t h  p r a c t i c e  i n  dec i s ion  making and t h e  a p p l i c a t i o n  

of knowledge without  hazard t o  a c t u a l  p a t i e n t s  ( M i r i n ,  1981 1. The 



development of compute r i zed  s imula t ions  could r e l i e v e  s t r e s s  on t h e  

a l ready overcrowded a r e a s  i n  h o s p i t a l s  used  f o r  s t u d e n t  e d u c a t i o n  

( F r a n t z ,  1976) .  I n  a d d i t i o n ,  t h e  r e s e a r c h  on computer  a s s i s t e d  

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

a p p l i c a t i o n  i n  nursing. 

Computer a s s i s t e d  l e a r n i n g  has  been used a t  a l l  l e v e l s  of nursing 

educat ion  -- diploma, b a c c a l a u r e a t e ,  g r a d u a t e ,  and r e f r e s h e r  -- a s  

w e l l  a s  f o r  h o s p i t a l  o r i e n t a t i o n  and continuing education. Computers 

have been appl ied  t o  everyth ing from management of  t h e  i n s t r u c t i o n a l  

envi ronment  ( g r a d e s ,  s t o r a g e  of  d a t a ,  schedul ing  of rooms, s tuden t  
I 

placements) t o  i n i t i a l  i n s t r u c t i o n ,  p r a c t i c e  w i t h  c o n c e p t s ,  p a t i e n t  

s i m u l a t i o n s ,  and t e s t i n g  of knowledge. A t  t h e  same time, research  on 

nurs ing  and methods of nurs ing  educat ion  has been f a c i l i t a t e d  by t h e  

in t roduc t ion  of computers (Meadows, 19771. 

Ind iv idua l  a p p l i c a t i o n s  of computer a s s i s t e d  l e a r n i n g  i n  n u r s i n g  

e d u c a t i o n  have covered a  wide v a r i e t y  of t o p i c s ,  such as :  p s y c h i a t r i c  

nurs ing  (Kamp & Burnside, 19741, midwifery (Naber, 19751, epidemiology 

(Donebedian ,  19761,  pharmacology (Timpke & Janney, 19811, immobility 

(Hannah, 19781, post-operative nurs ing  care  ( C o l l a r t ,  1 97 3 ; Conkl in ,  

1983 ; Kirchhof  f & Holzemer , 1979) , decision-making (Brennan, 1981 ; 

Taylor,  1980), psychomotor s k i l l s  ( L a r s o n ,  19811, m e d i c a l - s u r g i c a l  

n u r s i n g  (Hof f e r  , Mathewson, H e r b e r t ,  Loughrey & B a r n e t t ,  1975;  

Huckabay, Anderson, Holm & Lee,  1979;  Sweeney, OtMalley & Freeman, 

1982 ; V a l i s h  & Boyd, 19751, computer l i t e r a c y  and awareness (Hannah, 



1 983b ; Ronald, 1983 ) . 
The m a j o r i t y  of  t h e  p u b l i s h e d  r e p o r t s  o f  computer  a s s i s t e d  

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

development  and i m p l e m e n t a t i o n  o f  a program. I n  most c a s e s ,  t h e  

a p p l i c a t i o n  was judged t o  be e f f e c t i v e ,  a 1  though t h e s e  c o n c l u s i o n s  

u s u a l l y  were based on s u b j e c t i v e  r e p o r t s  o f  s t u d e n t s  and t eachers  

r a t h e r  than on o b j e c t i v e l y  gathered and analyzed data .  

T h e  g r o w i n g  body o f  s y s t e m a t i c  r e s e a r c h  i n d i c a t e s  t h a t  

a p p l i c a t i o n s  of computer a s s i s t e d  l e a r n i n g  i n  n u r s i n g  have  s i m i l a r  

outcomes t o  those found a t  the  co l l ege  and u n i v e r s i t y  l e v e l  i n  genera l  

e d u c a t i o n .  ' I n  u n d e r g r a d u a t e  n u r s i n g  e d u c a t i o n ,  b o t h  p r imary  and 

a d j u n c t  computer  a s s i s t e d  l e a r n i n g  a r e  claimed t o  be a s  e f f e c t i v e  a s  

t r a d i t i o n a l  i n s t r u c t i o n  i n  t e r m s  o f  s t u d e n t  a c h i e v e m e n t  o n  

e x a m i n a t i o n s  ( B i t z e r  & Boudreaux, 1969; Conklin, 1983; Hannah, 1978; 

Kirchhoff & Holzemer , 1979; Larson, 1982). S u b s t a n t i a l  r e d u c t i o n s  i n  

t h e  amount of time s t u d e n t s  s p e n t  l e a r n i n g  t h e  m a t e r i a l  have been 

repor ted  i n  s e v e r a l  s t u d i e s  ( B i t z e r  & Boudreaux, 1 96 9 ; Hannah, 1 97 8 ; 

L a r s o n ,  1982)  . S t u d e n t s  who have been exposed t o  computer a s s i s t e d  

i n s t r u c t i o n  developed p o s i t i v e  a t t i t u d e s  toward use of computers a s  an 

i n s t r u c t i o n a l  method ( C o n k l i n ,  1983; K i r c h h o f f  & Holzemer, 1979; 

Morin, 1983; Schleutermann, Holzemer & Farrand, 1983). 

A s  t h e  number of  r e s e a r c h  s t u d i e s  grows,  however, i t  becomes 

inc reas ing ly  d i f f i c u l t  t o  i d e n t i f y  whether these  r e s u l t s  a r e  l i m i t e d  

t o  t h e  s i t u a t i o n  and s t u d e n t s  on which t h e  s t u d i e s  were conducted, o r  



i f  t h e s e  a r e  w i d e l y  g e n e r a l i z a b l e  t o  computer a s s i s t e d  l e a r n i n g  i n  

nurs ing  education. The s t u d i e s  have been conducted  i n  a  v a r i e t y  of 

s e t t i n g s ,  u s i n g  d i f f e r i n g  l e v e l s  o f  s t u d e n t s ,  and c o v e r i n g  many 

s u b j e c t  a reas .  A s  w e l l ,  many d i f f e r e n t  outcome measures  have been  

used t o  r e a c h  t h e  r e p o r t e d  conclus ions .  To d a t e ,  t h e r e  has been no 

sys temat ic  review of the  r e s e a r c h  f i n d i n g s  t o  draw c o n c l u s i o n s  and 

i d e n t i f y  g e n e r a l i z a b l e  t rends  regarding t h e  e f f e c t i v e n e s s  of computer 

a s s i s t e d  l ea rn ing  i n  nurs ing  education. The next  c h a p t e r  r e p o r t s  a n  

i n t e g r a t i v e  r e v i e w  conducted  t o  d e t e r m i n e  i f  computer  a s s i s t e d  

i n s t r u c t i o n  i n  nurs ing  is as e f f e c t i v e  as t r a d i t i o n a l  methods i n  terms 

of s tuden t  l ea rn ing ,  r e t e n t i o n  and a p p l i c a t i o n  of  l ea rn ing ,  a t t i t u d e s ,  

and time taken t o  l ea rn .  Other v a r i a b l e s  which c o u l d  i n f l u e n c e  t h e  

e f f e c t i v e n e s s  o f  i n s t r u c t i o n ,  such  a s  c o g n i t i v e  s t y l e ,  a r e  a l s o  

considered. Discussion of  t h e  r e s u l t s  of the  r ev iew and recommenda- 

t i o n s  f o r  n u r s i n g  e d u c a t i o n ,  r e s e a r c h ,  and f u t u r e  r e v i e w s  a r e  

presented i n  Chapter 5. 



Chapter 4 - 
The l i t e r a t u r e  reviewed i n  Chap te r  2 i n d i c a t e d  t h a t  s e v e r a l  

s p e c i f i c  methods f o r  r e v i e w i n g  and s y n t h e s i z i n g  r e s e a r c h  outcomes 

c o u l d  be i d e n t i f i e d .  Although t h e s e  methods d iverge ,  it  is agreed 

upon c o n s i s t e n t l y  t h a t  a l l  phases of t h e  review methodology s h o u l d  be  

r e p o r t e d  i n  d e t a i l .  T h i s  a l l o w s  t h e  r e a d e r  t o  j u d g e  t h e  

comprehensiveness and f a c i l i t a t e s  r e p l i c a t i o n  o r  e x t e n s i o n  o f  t h e  

review. 

T h i s  r e p o r t  w i l l  f o l l o w  J a c k s o n 1  s ( 1 9 8 0  ) g u i d e l i n e s  f o r  

i n t e g r a t i v e  reviews. The first s e c t i o n  of t h i s  c h a p t e r  p r e s e n t s  t h e  

q u e s t i o n s  t o  be addressed  and de f ines  t h e  v a r i a b l e s  involved. Next, 

the  p r o c e d u r e s  used i n  l o c a t i n g  s t u d i e s  and d e t e r m i n i n g  which t o  

i n c l u d e  i n  t h e  review a r e  out l ined.  A summary of t h e  c h a r a c t e r i s t i c s  

and f i n d i n g s  of the  s e l e c t e d  s t u d i e s  p r e c e d e s  t h e  a n a l y s i s  of d a t a  

from the  primary s tud ies .  F i n a l l y ,  t h e  r e s u l t s  of t h e  d a t a  syn thes i s ,  

based on both q u a l i t a t i v e  and q u a n t i t a t i v e  measures ,  a r e  p r e s e n t e d .  

C h a p t e r  5 ,  w h i c h  f o l l o w s ,  d i s c u s s e s  t h e  c o n c l u s i o n s  a n d  

recommendations r e s u l t i n g  from t h i s  i n t e g r a t i v e  review. 

Select-e Ouestions and Var- 

The l i t e r a t u r e  a b o u t  computer  a s s i s t e d  l e a r n i n g  i n  g e n e r a l ,  

reviewed i n  Chap te r  3 ,  ind ica ted  t h a t  e f f e c t i v e n e s s  could be defined 



i n  s e v e r a l  ways. Measures o f  e f f e c t i v e n e s s  which have been used by 

resea rchers  inc lude  s tuden t  achievement on e x a m i n a t i o n s  ; a b i l i t y  t o  

t r a n s f e r  knowledge t o  o the r  s i t u a t i o n s ;  s tuden t  a t t i t u d e s  toward the  

s u b j e c t  ma t t e r ,  computers, and computer a s s i s t e d  l ea rn ing ;  t h e  amount 

o f  t ime s t u d e n t s  needed t o  l e a r n ;  and c o s t  o f  p r o d u c t i o n  of  t h e  

m a t e r i a l s  (Edwards, Norton, Taylor, Weiss & Dusseldorp, 1975; Jamison, 

Suppes & Wells, 1974; Kulik, Bangert & Williams, 1983; Kulik, Kulik & 

Cohen, 1980; Visonhaler & Bass, 1972). Synthesizing these  approaches, 

t h e  p r e s e n t  i n v e s t i g a t i o n  of  computer  a s s i s t e d  l e a r n i n g  i n  nursing 

addresses  f o u r  ques t ions :  

1. 110 nursing s t u d e n t s  us ing computer a s s i s t e d  i n s t r u c t i o n  

l e a r n  more i n f o r m a t i o n  t h a n  t h o s e  g i v e n  t r a d i t i o n a l  

i n s t r u c t i o n ?  

2. Are n u r s i n g  s t u d e n t s  who l e a r n  t h r o u g h  computer  

a s s i s t e d  i n s t r u c t i o n  a b l e  t o  r e t a i n  o r  a p p l y  t h i s  

information i n  o t h e r  s i t u a t i o n s  (e.g. c l i n i c a l  p r a c t i c e  

o r  s i m u l a t i o n s )  b e t t e r  t h a n  t h o s e  g i v e n  t r a d i t i o n a l  

i n s t r u c t i o n ?  

3. Do'nursing s t u d e n t s  who l e a r n  through computer a s s i s t e d  

i n s t r u c t i o n  take  l e s s  time t o  l e a r n  t h e  same m a t e r i a l  

than those given t r a d i t i o n a l  i n s t r u c t i o n ?  

4. What o t h e r  f a c t o r s ,  such a s  l ea rn ing  s t y l e s ,  a t t i t u d e ,  

a p t i t u d e ,  a g e ,  c o s t ,  i n f l u e n c e  t h e  e f f e c t i v e n e s s  of  



computer a s s i s t e d  l ea rn ing?  

F o r  t h i s  s t u d y ,  t h e  f o l l o w i n g  o p e r a t i o n a l  d e f i n i t i o n s  were 

crea ted  : 

1. Computer a s s i s t e d  l e a r n i n g  (CAL) . Any e d u c a t i o n a l  

t e c h n i q u e s  t h a t  r e l y  on a c o m p u t e r  t o  f a c i l i t a t e  

learning.  CAL can be subdivided i n t o  computer a s s i s t e d  

i n s t r u c t i o n  and computer managed i n s t r u c t i o n  (Hannah, 

1 9 8 3 a )  . Both  o f  t h e s e  t e rms  have  been d e f i n e d  i n  

Chapter 1. 

2. T r a d i t i o n a l  i n s t r u c t i o n .  Any educat ional  techniques 

t h a t  do n o t  u s e  a computer  t o  f a c i l i t a t e  l e a r n i n g .  

T h e s e  t e c h n i q u e s  may i n c l u d e  l e c t u r e ,  d i s c u s s i o n ,  

s l i d e s ,  f i l m s ,  readings ,  p r in ted  l e a r n i n g  modules ,  o r  

any combination of these.  

3. Achievement. Acquisi t ion of new knowledge o r  c o n c e p t s  

by s t u d e n t s  measured by w r i t t e n  examinations given a t  

the  completion of i n s t r u c t i o n  ( immedia te )  o r  s e v e r a l  

weeks l a t e r  ( r e t e n t i o n ) .  

4. Application. Application of knowledge from i n s t r u c t i o n  

which is measured by simulated condi t ions  (e.g. w r i t t e n  

examinations, programs on a computer) o r  by observation 

of performance i n  c l i n i c a l  s i t u a t i o n s .  



Select- the  S tud ieg  

The first s t e p  was t o  l o c a t e  and c o l l e c t  primary research  s t u d i e s  

t h a t  inves t iga ted  the  e f f e c t i v e n e s s  of computer a s s i s t e d  l e a r n i n g  i n  

n u r s i n g  e d u c a t i o n .  Searches were made of t h e  fol lowing computerized 

d a t a  bases: ( a )  MEI)LZNE, 1966 t o  December 1983, a  m u l t i d i s c i p l i n a r y  

index of pub l i ca t ions  i n  t h e  h e a l t h  f i e l d ;  ( b )  m, 1966 t o  December 

1983,  a d a t a  base  o f  e d u c a t i o n a l  m a t e r i a l s  from t h e  E d u c a t i o n a l  

Resources  I n f o r m a t i o n  C e n t r e ,  c o n s i s t i n g  of  two fi les:  3- 

Educat ion  and Current -ex t o  J o u r & l F & c a t i o ~ ;  and ( c )  m, 
1966 t o  December 1983,  t h e  i n d e x  of r e p o r t s  on government-sponsored 

r e s e a r c h ,  development ,  and e n g i n e e r i n g  o f  t h e  N a t i o n a l  T e c h n i c a l  

I n f o r m a t i o n  S e r v i c e .  A s  we l l ,  manual searches  were conducted of t h e  

f o l l o w i n g  i n d e x e s :  -ive U e r t a t i o n  A b s t r a c t g  ( 1  975 t o  

March 1 9 8 4 ) ;  and t h e  C u m u l a t i v e  Index  t o  Nurs-ed Health 

3 , i t e r a t ~  ( 1  966 t o  A p r i l  1984) .  The keywords used f o r  t h e s e  d a t a  

s e a r c h e s  were a u t o i n s t r u c t o n a l  a i d s ,  a u t o m a t i o n ,  competency based 

education,  computer a s s i s t e d  i n s t r u c t i o n ,  computer a s s i s t e d  l e a r n i n g ,  

c o m p u t e r  o r i e n t e d  p rograms ,  compute r s ,  D i a l  Access I n f o r m a t i o n  

Systems, e d u c a t i o n a l  t e c h n o l o g y ,  h e a l t h  e d u c a t i o n ,  i n s t r u c t i o n a l  

development ,  l i f e l o n g  l e a r n i n g ,  medical education,  nursing,  nursing 

e d u c a t i o n ,  p r i n t e d  m a t e r i a l s ,  programmed i n s t r u c t i o n ,  p r o g r a m  

e v a l u a t i o n ,  research ,  and teaching methods. The a c t u a l  keywords used 

f o r  each search  were s u b s e t s  of t h i s  l i s t  matched t o  t h e  p a r t i c u l a r  

d a t a  base being accessed. 



C i t a t i o n s  i n  a r t i c l e s  l o c a t e d  t h r o u g h  t h e  computer and manual 

searches  provided a second source of r e sea rch  s t u d i e s  f o r  t h e  r ev iew.  

A s  w e l l ,  b i b l i o g r a p h i e s  t h a t  h a v e  b e e n  p r e p a r e d  o n  computer  

a p p l i c a t i o n s  i n  nurs ing  were used. These b ib l iograph ies  were obtained 

f r o m  t h e  R e g i s t e r e d  Nurses '  A s s o c i a t i o n  o f  B r i t i s h  Columbia ( a  

pamphlet f i l e  of b ib l iograph ies  on v a r i o u s  t o p i c s ,  one  o f  which was 

r e l a t e d  t o  compute r s  and computer  a s s i s t e d  i n s t r u c t i o n )  and from 

Hannah and Conklin (1983).  

A s  a  r e s u l t  of  t h e  v a r i o u s  l i t e r a t u r e  sea rches ,  27 s t u d i e s  o r  

r e p o r t s  of s t u d i e s  were obtained. A t .  t h i s  po in t ,  s t a n d a r d s  were se t  
I 

f o r  d e t e r m i n i n g  which p r imary  research  s t u d i e s  would be included i n  

the  i n t e g r a t i v e  review. F i r s t ,  t he  s t u d y  had t o  be conducted  i n  a n  

educat ional  s e t t i n g  r a t h e r  than i n  an  experimental labora tory .  It was 

decided t h a t  o n l y  s t u d i e s  from e d u c a t i o n a l  s e t t i n g s  would p r o v i d e  

i n f o r m a t i o n  on t h e  e f f e c t i v e n e s s  of  computer a s s i s t e d  i n s t r u c t i o n  a s  

i t  o c c u r s  i n  p r a c t i c a l  a p p l i c a t i o n s .  I n  t h i s  r e v i e w ,  a l l  o f  t h e  

s t u d i e s  o b t a i n e d  t o o k  p l a c e  w i t h i n  an educat ional  context .  Second, 

the  a p p l i c a t i o n  b e i n g  r e s e a r c h e d  had t o  i n v o l v e  computer  a s s i s t e d  

l e a r n i n g  by nurses o r  .nursing s tudents .  I n  t h i s  case ,  the  l i t e r a t u r e  

search  had el iminated a l l  i r r e l e v a n t  s t u d i e s .  T h i r d ,  t h e  d e s i g n  o f  

t h e  r e s e a r c h  s t u d y  had t o  inc lude  experimental and comparison groups 

and had t o  r e p o r t  some f i n d i n g s  based on o b j e c t i v e  outcome measures  

( s c o r e s  on ach ievement  t e s t s ,  numer ica l  d a t a  on t h e  r e l a t i o n s h i p  

between v a r i a b l e s  s t u d i e d ,  e s t i m a t e s  of t ime  t h e  s t u d e n t s  s p e n t  



l e a r n i n g ,  d e v e l o p m e n t  o r  o p e r a t i n g  c o s t s  o f  computer  a s s i s t e d  

i n s t r u c t i o n ) .  Seventeen of the  27 s t u d i e s  ob ta ined  d i d  n o t  meet t h e  

t h i r d  s t a n d a r d .  T h e r e f o r e ,  t h e  sample  was reduced  t o  10. The 17 

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

e f fec t iveness  of computer a s s i s t e d  i n s t r u c t i o n .  Although many of them 

ind ica ted  t h a t  t h e i r  conclusions were based on o b j e c t i v e  d a t a ,  no such 

d a t a  were presented i n  t h e  ma te r i a l s .  

I n  o r d e r  t o  i n c r e a s e  t h e  sample  s i z e ,  a t t e m p t s  were made b y  

telephone t o  contac t  t h e  senior  author of each of the  s t u d i e s  t h a t  had 

been el iminated i n  order  t o  o b t a i n  the  d a t a  needed f o r  i n c l u d i n g  t h e  

s tudy i n  t h i s  review. Only two f u r t h e r  s t u d i e s  which met the  c r i t e r i a  

were obtained. 

I n  s o m e  c a s e s ,  t h e  same s t u d y  was r e p o r t e d  i n  s e v e r a l  

independently published papers. When t h i s  occur red ,  t h e  r e p o r t  t h a t  

c o n t a i n e d  t h e  most comple te  d a t a  on t h e  study f ind ings  was s e l e c t e d  

f o r  t h e  review. This was done t o  ensure t h a t  each p r imary  s t u d y  was 

coun ted  o n l y  once i n  t h e  ana lys i s .  One study ( B i t z e r  & B i t z e r ,  1973) 

was e l i m i n a t e d  by t h i s  p r o c e s s .  T h e r e f o r e ,  t h e  s a m p l e  f o r  t h i s  

i n t e g r a t i v e  review contained 11 s t u d i e s .  

Two a r t i c l e s  (Schleutermann e t  a l .  , 1983 ; V a l i s h  & Boyd, 1 975) 

d e s c r i b e d  more t h a n  one experiment on t h e  same group of s t u d e n t s  and 

repor ted  the  r e s u l t s  from each of t h e s e  s e p a r a t e l y .  S i n c e  t h e  same 

s t u d e n t s  were used ,  t h e  s t u d i e s  could be viewed a s  having a repeated 

measures research  des ign r a t h e r  than t e s t i n g  independen t  t r e a t m e n t  s . 



U s u a l l y ,  t h e  u n i t  of  a n a l y s i s  f o r  i n t e g r a t i v e  reviews is t h e  s tudy 

r a t h e r  than the  treatment (Glass,  McGaw & Smith, 1981; Jackson, 1980). 

A s  a  r e s u l t ,  t he  f ind ings  i n  each s tudy r e l a t e d  t o  s tuden t  achievement 

were p o o l e d  by c a l c u l a t i n g  t h e  a v e r a g e  o f  t h e  means  f o r  t h e  

e x p e r i m e n t a l  and compar ison groups. If t h i s  procedure had not  been 

followed, each of these  s t u d i e s  would have been counted more than once 

i n  t h e  review. 

v  StudLeg 

Representing the  c h a r a c t e r i s t i c s  of the  primary s t u d i e s  i n v o l v e s  

d e v e l o p i n g  c a t e g o r i e s  t o  d e s c r i b e  bo th  t h e  f e a t u r e s  of the  primary 

s t u d i e s  and t h e i r  f indings .  This process of  quant i fy ing the  d a t a  from 

t h e  r e s e a r c h  s t u d i e s  a l l o w s  p a r t i c u l a r  f a c t o r s  which may have  

inf luenced the  outcomes t o  be i d e n t i f i e d .  

D e s c r i b i n g  t h e  f e a t u r e s  o f  t h e  pr imary  s t u d i e s  p r o v i d e s  t h e  

reviewer with d a t a  t h a t  can he lp  expla in  p a r t i c u l a r  r e v i e w  f i n d i n g s .  

F o r  t h e  p u r p o s e s  of t h i s  r e v i e w ,  a  c o d i n g  s h e e t  was c r e a t e d  t o  

quan t i fy  the  information about t h e  11 s t u d i e s  s e l e c t e d  ( s e e  Appendix 

A ) .  T a b l e  1  summarizes  t h e  s t u d i e s  i n  t e r m s  of  t h e  19 ca tegor ies  

deve loped  t o  d e s c r i b e  f e a t u r e s  of  p u b l i c a t i o n ,  a s p e c t s  o f  t h e  

a p p l i c a t i o n  o f  computer a s s i s t e d  l ea rn ing ,  t h e  s e t t i n g  of t h e  s tudy,  

t h e  r e s e a r c h  d e s i g n  and methods,  and t h e  outcome m e a s u r e s .  A l l  

s t u d i e s  were coded by t h e  reviewer. 



Table 1 

Ca tego r i e s  f o r  Descr ib ing  S t u d i e s  and 
Number of S t u d i e s  i n  Each Category 

Coding Category Number of S t u d i e s  

P u b l i c a t i o n  d a t e :  1966-69 
1970-74 
1975-79 
1980-84 

p u b l i c a t i o n  form : J o u r n a l  
Book 
Unpublished 

Country of o r i g i n :  Canada 
USA 

Computer use :  T u t o r i a l  
S imula t ion  

Implementation: S u b s t i t u t e  
Supplement 

Sub jec t :  Medicine 
Surgery 
P s y c h i a t r y  
O b s t e t r i c s  

Approximate time on C A I :  Less  t han  3 h r .  
3 - 6 hr .  

More than  6 hr .  
Not s t a t e d  

Software and course  development: Local 
Others  
Not s t a t e d  

Study s e t t i n g :  Hosp i t a l  l e a d i n g  t o  R N  
Col lege l e a d i n g  t o  RN 
U n i v e r s i t y  - bacca l au rea t e  - gradua te  
Hosp i t a l  i n s e r v i c e  educa t ion  



Table 1 (Continued)  

Coding Category Number of S t u d i e s  

Length of  s tudy :  0 - 4 weeks 
4 - 8 weeks 

More than 8 weeks 
Not s t a t e d  

Experimental de s ign :  P r e t e s t  - p o s t t e s t  
P o s t t e s t  o n l y  
Other 

Sample: Volunteer  
Convenience 

Sample s i z e :  1 - 25 
26 - 50 
51 - 75 
76 - 100 

More than  100 

Assignment t o  groups:  Random 
Matched 
Uncontrol led 

H i s t o r i c  e f f e c t s :  Same time per iod  
D i f f e r e n t  time period 

I n s t r u c t o r  effects: Same i n s t r u c t o r  
D i f f e r e n t  i n s t r u c t o r  
Not s t a t e d  

Pretest: Knowledge 
A b i l i t y  
Cogni t ive  s t y l e  
A t t i t u d e  
Demographic 
A p p l i c a t i o n / t r a n s f e r  

Outcome: Knowledge/learning 
R e t e n t i o n  
App l i ca t i on  
Time 
A t  ti tude  
Cos t  



Table 1 (Continued) 

Coding Category Number of Studies 

Achievement measure: Instructor developed 
Commercial 
Not measured 

: Based on l e s son  
Not based on l e s son  
Not measured 



P u b l i c a t i o n  f e a t u r e s .  The in fo rmat ion  on pub l i ca t ion  d a t e s  of  

t h e  s t u d i e s  was c o l l e c t e d  s o  t h a t  t h e  d e v e l o p m e n t a l  t r e n d s  f o r  

r e s e a r c h  conducted on computer a s s i s t e d  l e a r n i n g  i n  nursing education 

could be i d e n t i f i e d .  The form of pub l i ca t ion  and country i n  which the  

r e s e a r c h  was conducted provide d a t a  useful  i n  desc r ib ing  t h e  f i e l d  of 

research .  S ince  no t h e s e s  o r  d i s s e r t a t i o n s  were o b t a i n e d  f o r  t h e  

review, t h i s  desc r ip to r  was not  used. 

on of  c o w t e r  a s s u t e d  l e m .  S e v e r a l  v a r i a b l e s  

d e s c r i b e  t h e  a p p l i c a t i o n  of computer a s s i s t e d  i n s t r u c t i o n .  The first 

of these  covered the  type of  computer  a s s i s t e d  l e a r n i n g  u s e d ,  i . e .  

d r i l l  and p r a c t i c e ,  t u t o r i a l ,  s imula t ion ,  and u t i l i t y .  Each of these  

a p p l i c a t i o n s  was described i n  Chapter 3. None of the  11 s t u d i e s  used  

d r i l l  and p r a c t i c e  o r  u t i l i t y  programs. 

Another v a r i a b l e  considered was whether the  computer was used a s  

a  supplement  t o  o r  a  s u b s t i t u t e  f o r  t r a d i t i o n a l  i n s t r u c t i o n .  I n  

s t u d i e s  i n  which the  computer served a s  a  s u b s t i t u t e ,  i t  r e p l a c e d  a l l  

o t h e r  forms of i n s t r u c t i o n  such a s  l e c t u r e s ,  readings ,  and independent 

l e a r n i n g  modules. I n  s t u d i e s  where t h e  c o m p u t e r  was  u s e d  a s  a  

supplement, it did  not  r ep lace  o the r  forms of i n s t r u c t i o n  but was used 

t o  .provide a d d i t i o n a l  i n s t r u c t i o n  t o  s t u d e n t s  i n  t h e  e x p e r i m e n t a l  

group. 

Next,  s t u d i e s  were grouped according t o  t h e  sub jec t  a r e a  of t h e  

i n s t r u c t i o n  -- m e d i c i n e ,  s u r g e r y ,  p s y c h i a t r y ,  o b s t e t r i c s ,  o r  



p e d i a t r i c s .  None o f  t h e  s t u d i e s  u s e d  i n s t r u c t i o n  r e l a t e d  t o  

p e d i a t r i c s .  

The d a t a  on t h e  approx imate  d u r a t i o n  o f  the  computer a s s i s t e d  

l e a r n i n g  u n i t  is  based on information given i n  each study. T h i s  d a t a  

was provided e i t h e r  a s  t h e  average time t h a t  s tuden t s  took t o  complete 

the  u n i t  o r  a s  t h e  maximum l e n g t h  o f  time t h a t  i t  t o o k  t o  u s e  t h e  

computer  a s s i s t e d  i n s t r u c t i o n .  Because t h e  g r o u p i n g s  wi th in  t h i s  

c a t e g o r y  were f a i r l y  b road ,  i n t e r p r e t a t i o n  o f  r e s u l t s  r e p o r t e d  

subsequently a r e  correspondingly less prec ise .  

The l a s t  v a r i a b l e  c o n s i d e r e d  was where t h e  s o f t w a r e  f o r  t h e  

i n s t r u c t i o n a l  u n i t  had been produced.  If it was developed by the  

a u t h o r ( s ) ,  e i t h e r  alone o r  i n  con junc t ion  w i t h  o t h e r s ,  t h e  s o f t w a r e  

was c o n s i d e r e d  t o  be l o c a l l y  produced. When t h e  i n s t r u c t i o n a l  u n i t  

was obtained from another  i n s t i t u t i o n ,  the  software was ca tegor ized  a s  

being produced by o thers .  

S t u d v  se t t inn .  Another v a r i a b l e  used t o  descr ibe  the  primary 

s t u d i e s  was the  s e t t i n g  i n  which the  research  took place. Information 

was c a t e g o r i z e d  according t o  t h e  type of i n s t i t u t i o n  and t h e  l e v e l  of 

s tudent .  

P e s s a r c h  d e s i n n .  Seven v a r i a b l e s  were  used t o  d e s c r i b e  t h e  

r e sea rch  des ign  and methods.  F i r s t ,  t h e  s t u d i e s  were c a t e g o r i z e d  

a c c o r d i n g  t o  t h e  d u r a t i o n  of  t h e  treatment. While some s t u d i e s  took 



only a few weeks, o t h e r s  were conducted over seve ra l  semesters.  

Next, the  research  d e s i g n  was c o n s i d e r e d .  S t u d i e s  were coded 

a c c o r d i n g  t o  Campbell and S tan ley ' s  (1963) c l a s s i f i c a t i o n s .  Only two 

c a t e g o r i e s  were necessary a s  s t u d i e s  had e i t h e r  a  pre tes t -pos  t t e s t  o r  

a  p o s t t e s t  only design. 

Third, each study was categorized a s  t o  how the  p a r t i c i p a n t s  were 

obtained. I n  some cases ,  v o l u n t e e r s  from one o r  more c l a s s e s  were  

u s e d ;  i n  o t h e r s ,  t h e  p a r t i c i p a n t s  were a l l  members of a  p a r t i c u l a r  

c l a s s  o r  group, i.e. a  convenience sample. Each study was t h e n  coded 

according t o  t h e  t o t a l  number of p a r t i c i p a n t s  obtained. 

Data was a l s o  coded a s  t o  whether s t u d e n t s  were assigned randomly 

t o  e x p e r i m e n t a l  and compar ison g r o u p s  o r  whe the r  t h e  g r o u p s  were 

crea ted  by matching p a r t i c i p a n t s  i n  these  groups on some v a r i a b l e  such 

a s  a g e  o r  a b i l i t y .  A s  well, each r e p o r t  was c l a s s i f i e d  according t o  

whether the  two groups were involved i n  t h e  s t u d y  c o n c u r r e n t l y .  I n  

some c a s e s ,  t h e  c l a s s  forming t h e  experimental group followed i n  t h e  

semester a f t e r  the  comparison group. 

Another v a r i a b l e  r e l a t e d  t o  t h e  research  methodology was whether 

t h e  same i n s t r u c t o r  t a u g h t  bo th  t h e  e x p e r i m e n t a l  and c o m p a r i s o n  

g r o u p s .  It was c o n s i d e r e d  i m p o r t a n t  t o  code i n f o r m a t i o n  on t h i s  

v a r i a b l e ,  a  c o n t r o l  f o r  i n s t r u c t o r  e f f e c t s ,  because  two p r e v i o u s  

r e v i e w s  o f  r e s e a r c h  ( K u l i k ,  Kul ik  & Cohen, 1980;  K u l i k ,  Kul ik ,  & 

Cohen, 1979) had repor ted  t h a t  t h i s  was the  only study c h a r a c t e r i s t i c  

t h a t  had a s t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n  with s tudy outcomes. 



However, none of  t h e  1 1 s t u d i e s  r epor ted  t h a t  d i f f e r e n t  i n s t r u c t o r s  

were used f o r  each group. Thus t h i s  v a r i a b l e  could not be c o n s i d e r e d  

i n  the  d a t a  ana lys i s .  

For t h o s e  s t u d i e s  u s i n g  a  p r e t e s t - p o s t t e s t  des ign,  the  measures 

used f o r  the  p r e t e s t  were examined. P r e t e s t  ins t ruments  were coded a s  

t o  whether they were used t o  c o l l e c t  d a t a  on s tuden t s1  p r i o r  knowledge 

of the  s u b j e c t  matter, a b i l i t y  o r  a p t i t u d e ,  cogn i t ive  s t y l e ,  a t t i t u d e s  

t o  computer  a s s i s t e d  i n s t r u c t i o n ,  a b i l i t y  t o  t r a n s f e r  the  sub jec t  

matter  t o  o the r  s i t u a t i o n s ,  and demographic i n f o r m a t i o n  such  a s  a g e ,  

previous experience,  and educat ional  background. 

Outcome measures. Two v a r i a b l e s  were  r e l a t e d  t o  t h e  outcomes 

m e a s u r e d  i n  t h e  r e p o r t s .  The outcomes s t u d i e d  were  c a t e g o r i z e d  

a c c o r d i n g  t o  whe the r  t h e y  gauged s t u d e n t  l e a r n i n g ,  r e t e n t i o n  o f  

knowledge,  t r a n s f e r  o r  a p p l i c a t i o n  of knowledge t o  o the r  s i t u a t i o n s ,  

time needed f o r  s tudent  l ea rn ing ,  o r  s tuden t  a t t i t u d e s .  For bo th  t h e  

p r e t e s t  and outcome measures, the  number of e n t r i e s  i n  Table 1 exceeds 

the  number of s t u d i e s  because s e v e r a l  r e p o r t s  c o l l e c t e d  information on 

more than one va r i ab le .  

S t u d i e s  w e r e  a l s o  c o d e d  t o  d e s c r i b e  who had deve loped  t h e  

instrument used t o  measure s t u d e n t  ach ievement .  I n  a l l  c a s e s ,  t h e  

i n s t r u c t o r  of  t h e  c o u r s e  had deve loped  t h e  t e s t .  No commercial  

achievement tests were used. 

O f  t h e  s t u d i e s  t h a t  measured s tuden t  achievement a s  an outcome, 



a l l  bf them described how t h e  t e s t  was developed and what information 

was t e s t e d .  A s  a r e s u l t ,  i t  was p o s s i b l e  t o  code t h e s e  o u t c o m e  

m e a s u r e s  a c c o r d i n g  t o  w h e t h e r  t h e y  were based s p e c i f i c a l l y  on 

information i n  t h e  i n s t r u c t i o n a l  u n i t  o r  whether they t e s t e d  the  t o p i c  

i n  genera l .  

odolonv f o r  the  Data h a l v g i g  

This s e c t i o n  desc r ibes  t h e  methodology used f o r  the  meta-analytic 

and q u a l i t a t i v e  a n a l y s i s  of  the  s t u d i e s t  f i n d i n g s  on the  e f f e c t i v e n e s s  

o f  computer  a s s i s t e d  i n s t r u c t i o n  v e r s u s  t r a d i t i o n a l  i n s t r u c t i o n .  

Bas ica l ly ,  the  da ta  a n a l y s i s  was conducted us ing e s t i m a t e s  o f  e f f e c t  

s i z e  f o r  o b j e c t i v e  outcomes combined with Ladast (1980) microanalyt ic  

approach t o  exp la in ing  s t a t i s t i c a l l y  u n r e l i a b l e  o r  negat ive  f indings .  

The e f f e c t  s i z e  (ES), defined a s  t h e  d i f fe rence  between t h e  means 

of  t h e  e x p e r i m e n t a l  and c o n t r o l  g r o u p s  d i v i d e d  by t h e  s t a n d a r d  

d e v i a t i o n  of t h e  con t ro l  group (Glass,  McGaw & Smith, 1981),  was used 

t o  quan t i fy  the  outcomes o f  e a c h  s t u d y .  For s t u d i e s  t h a t  r e p o r t e d  

means and s t a n d a r d  d e v i a t i o n s  of  both groups, ES was ca lcu la ted  from 

these  measures. For less f u l l y  r e p o r t e d  s t u d i e s ,  E S  was c a l c u l a t e d  

f rom t h e  t - s t a t i s t i c  us ing procedures described by Glass, McGaw, and 

Smith (1981). The e f f e c t  s i z e s  t h e n  were examined i n  r e l a t i o n  t o  

s t u d y  c h a r a c t e r i s t i c s  t o  determine i f  t h e r e  were any f a c t o r s  t h a t  may 

have influenced the  s t u d i e s t  f indings .  

P r e v i o u s  r e v i e w s  on t h e  e f f e c t i v e n e s s  o f  computer  a s s i s t e d  



i n s t r u c t i o n  v e r s u s  o t h e r  methods ( K u l i k ,  Bangert & Williams, 1983; 

K u l i k ,  Kul ik  & Cohen, 1 9 8 0 )  h a v e  c o r r e l a t e d  e f f e c t  s i z e s  f o r  

ach ievement  w i t h  c h a r a c t e r i s t i c s  of s t u d i e s  t o  determine i f  any one 

f i n d i n g  could be explained by d i f f e r e n c e s  i n  the  s t u d i e s  themse lves .  

These rev iews  c l a s s i f i e d  outcomes on s tuden t  achievement according t o  

the  d i r e c t i o n  and s t a t i s t i c a l  r e l i a b i l i t y  of  the  d i f f e r e n c e s  between 

computer  a s s i s t e d  and o t h e r  forms o f  i n s t r u c t i o n .  The f o l l o w i n g  

4 -po in t  s c a l e  was used f o r  t h e  c l a s s i f i c a t i o n :  1 = d i f f e r e n c e  

f avo.ured t r a d i t i o n a l  i n s t r u c t i o n  and was s t a t i s t i c a l l y  r e l i a b l e ;  2 = 

d i f f e r e n c e  favoured t r a d i t i o n a l  i n s t r u c t i o n  but  was not  s t a t i s t i c a l l y  

r e l i a b l e ,  3 = d i f f e r e n c e  favoured computer a s s i s t e d  i n s t r u c t i o n  but 

was not s t a t i s t i c a l l y  r e l i a b l e ,  and 4  = d i f f e r e n c e  f a v o u r e d  computer  

a s s i s t e d  i n s t r u c t i o n  and was s t a t i s t i c a l l y  r e l i a b l e  (Kulik, Bangert & 

Williams, 1983). 

F o r  t h e  c u r r e n t  r e v i e w ,  c o r r e l a t i o n s  between e f f e c t  s i z e  

s t a t i s t i c s  o r  r a t i n g s  on t h e  4 -po in t  s c a l e  and c h a r a c t e r i s t i c s  of 

s t u d i e s  had l i m i t e d  u s e f u l n e s s .  F i r s t ,  s ince  the  number of primary 

s t u d i e s  i n  the  r e v i e w  was s m a l l ,  c o r r e l a t i o n s  between f e a t u r e s  o f  

s t u d i e s  and s tuden t  achievement would be q u i t e  tenuous. Also, it was 

recognized t h a t  one s t u d y  w i t h  a  p a r t i c u l a r l y  d e v i a n t  e f f e c t  s i z e  

c o u l d  produce  s p u r i o u s  f indings.  Second, many ca tegor ies  desc r ib ing  

the  s t u d i e s  y i e l d  only nominal data.  Measures of a s s o c i a t i o n  based on 

such  d a t a  a r e  d i f f i c u l t  t o  i n t e r p r e t ,  e s p e c i a l l y  under cond i t ions  of  

small sample s i z e .  T h e r e f o r e ,  i t  was d e c i d e d  n o t  t o  a t t e m p t  



c o r r e l a t i o n s  be tween t h e  f i n d i n g s  and t h e  study c h a r a c t e r i s t i c s  i n  

t h i s  review. The b p o i n t  s c a l e  was u s e d ,  however,  t o  d e t e r m i n e  i f  

t h e r e  was a s t a t i s t i c a l l y  r e l i a b l e  c o r r e l a t i o n  between achievement 

e f f e c t  s i z e s  and the  s t a t i s t i c a l  r e l i a b i l i t y  of the  s t u d i e s '  r e s u l t s .  

For most outcomes measured i n  t h e  s t u d i e s ,  a q u a l i t a t i v e  approach 

was t a k e n  f o r  d a t a  s y n t h e s i s .  The r e v i e w e r  f e l t  t h a t  u s i n g  

s t a t i s t i c a l  methods would be both d i f f i c u l t  and misleading because of 

the  number of s u b j e c t i v e  judgments t h a t  would be necessary t o  quan t i fy  

the  r e s u l t s .  This dec i s ion  was made because of t h e  l i m i t e d  r e p o r t s  on 

many outcomes and the  d i v e r s i t y  of methods used f o r  measur ing  them. 

A s  we l l ,  t h e  s t u d i e s  o f t e n  contained i n s u f f i c i e n t  d a t a  t o  use any of 

the  o t h e r  meta-analytic methods discussed i n  Chapter 2. 

The q u a l i t a t i v e  method s e l e c t e d  t o  examine s t u d i e s '  f ind ings  i n  

d e t a i l  was Ladas' (1980) microanalyt ic  approach. P a r t i c u l a r  emphasis  

i s  p l a c e d  on examining s t u d i e s  w i t h  s t a t i s t i c a l l y  u n r e l i a b l e  o r  

n e g a t i v e  f i n d i n g s  t o  s e e  i f  a s p e c t s  o f  t h e i r  r e s e a r c h  d e s i g n  o r  

methodology a c c o u n t  f o r  t h e s e  f i n d i n g s .  Study aspec t s  such a s  t h e  

d i f f i c u l t y  of the  treatment,  f a i l u r e  t o  a s s ign  p a r t i c i p a n t s  t o  g r o u p s  

randomly,  demographic c h a r a c t e r i s t i c s  of the  s tuden t s ,  l eng th  of the  

m a t e r i a l s  used, explanat ions  given t o  s t u d e n t s ,  and r e l i a b i l i t y  and 

v a l i d i t y  of t h e  outcome measure may a l l  c o n t r i b u t e  t o  o b t a i n i n g  

s t a t i s t i c a l l y  u n r e l i a b l e  r e s u l t s .  



Results. 

T h i s  s e c t i o n  d e s c r i b e s  t h e  resu 11 ts o f  t h e  m e t a - a n a l y t i c  and 

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

i n s t r u c t i o n  v e r s u s  t r a d i t i o n a l  i n s t r u c t i o n .  The f i n d i n g s  a r e  

d i s c u s s e d  under  t h e  f o l l o w i n g  t o p i c s :  i m m e d i a t e  a c h i e v e m e n t ,  

r e t e n t i o n  of knowledge, a p p l i c a t i o n  of knowledge, i n s t r u c t i o n a l  time, 

s tuden t  a t t i t u d e s ,  and o t h e r  v a r i a b l e s  i n f l u e n c i n g  e f f e c t i v e n e s s  o f  

i n s t r u c t i o n .  E f f e c t  s i z e s  were c a l c u l a t e d  whenever t h e r e  was 

s u f f i c i e n t  d a t a  i n  t h e  p r imary  s t u d y .  The m a j o r i t y  o f  t h e  e f f e c t  

s i z e s  were r e l a t e d  t o  immediate achievement, although i t  was poss ib le  - 
I 

t o  c a l c u l a t e  a  few r e l a t e d  t o  r e t e n t i o n ,  a p p l i c a t i o n ,  and a t t i t u d e .  

For t h e  d a t a  a n a l y s i s  of t h i s  review, f ind ings  repor ted  i n  t h e  primary 

s t u d i e s  were considered s t a t i s t i c a l l y  r e l i a b l e  a t  the  .05 l e v e l .  This 

p r o b a b i l i t y  l e v e l  was s e l e c t e d  because i t  is a  commonly accepted l e v e l  

a t  which t o  r e j e c t  the  n u l l  hypothesis.  A s  w e l l ,  many s t u d i e s  did not  

r e p o r t  d a t a  u n l e s s  i t  r e a c h e d  t h i s  l e v e l  of  s i g n i f i c a n c e .  On 

occasion,  one o r  more s t u d i e s  r e p o r t e d  s i m i l a r  r e s u l t s  t h a t  might  

i n d i c a t e  a  t r e n d  b u t  n o t  a l l  were s t a t i s t i c a l l y  r e l i a b l e  a t  the  .05 

l e v e l .  I n  these  cases ,  any r e s u l t s  which were r e p o r t e d  a t  t h e  .10 

l e v e l  o r  less were a l s o  considered i n  t h e  ana lys i s .  

Lrmnediate achievement. Ten of t h e  11 s t u d i e s  measured s t u d e n t s f  

ach ievement  on examinat ions  given immediately a f t e r  t h e  i n s t r u c t i o n .  

T a b l e  2 s u m m a r i z e s  t h e  r e s u l t s  a c c o r d i n g  t o  t h e  s t a t i s t i c a l  



Table 2 

S t a t i s t i c a l  R e l i a b i l i t y  o f  Study F ind ings  
f o r  S tudent  Achievement on Examination? 

I I 
I I I 

Favour I I I 
I I I 

CAL I 4 I 4 I 
I I 
I I I 

8 
I I I 

Favour I I I 
I I I 

t r a d i t i o n a l  I 0 I I 2 I 2 I 

I I 
I I I 

T o t a l  4 6 



r e l i a b i l i t y  o f  t h e  f i nd ings .  

F o u r  o f  t h e  t e n  s t u d i e s  r e p o r t e d  s t a t i s t i c a l l y  r e l i a b l e  

d i f f e r e n c e s  ( p  < . 0 5 )  be tween  compu te r  a s s i s t e d  i n s t r u c t i o n  a n d  

t r a d i t i o n a l  methods. A l l  of  t h e s e  s t u d i e s  favoured computer a s s i s t e d  

i n s t r u c t i o n .  A s  well, f o u r  o t h e r  s t u d i e s  r e p o r t e d  t h a t  t h e  a v e r a g e  

s c o r e  f o r  t h o s e  t a k i n g  computer a s s i s t e d  i n s t r u c t i o n  was h ighe r  t han  

t h a t  f o r  t r a d i t i o n a l  i n s t r u c t i o n  a l t h o u g h  t h e s e  r e s u l t s  were n o t  

s t a t i s t i c a l l y  r e l i a b l e .  I n  t h e  o t h e r  two s t u d i e s ,  s t u d e n t s  t a k i n g  

convent iona l  i n s t r u c t i o n  had h ighe r  s c o r e s ,  on t h e  a v e r a g e ,  t h a n  t h e  

e x p e r i m e n t a l  group but  t h e s e  r e s u l t s  were n o t  s t a t i s t i c a l l y  r e l i a b l e .  

Ove ra l l ,  t h e  box s c o r e  r e s u l t s  favour  compu te r  a s s i s t e d  i n s t r u c t i o n  

over  o t h e r  methods. 

S e v e r a l  o t h e r  f a c t o r s  r e l a t e d  t o  t h e  combined r e s u l t s  were 

examined i n  o r d e r  t o  d e s c r i b e  t h e  e f f e c t i v e n e s s  o f  compu te r  a s s i s t e d  

i n s t r u c t i o n  more p r e c i s e l y .  Means s c o r e s  f o r  t h e  exper imenta l  and 

compar i son  g r o u p  o f  e a c h  s t u d y  were c o n v e r t e d  t o  a p e r c e n t a g e  o f  

maximum s c o r e s .  One s tudy  (Hannah, 1978) conta ined  i n s u f f i c i e n t  d a t a  

f o r  t h i s  c a l c u l a t i o n  and s o  t h e  sample was r e d u c e d  t o  n i n e .  A c r o s s  

t h e  n i n e  s t u d i e s ,  t h e  average examinat ion s c o r e  f o r  t h e  exper imenta l  

(CAL) group  was 67.63% whi l e  t h a t  f o r  t h e  comparison group was 62.77%. 

F o r  e a c h  s t u d y ,  t h e  d i f f e r e n c e  between t h e  exper imenta l  g r o u p t s  mean 

( a s  a percentage  of  maximum) and  t h e  c o m p a r i s o n  g r o u p t  s mean ( a s  a 

pe rcen tage  o f  maximum) was computed. Pool ing  a c r o s s  t h e  n ine  s t u d i e s ,  

a t tes t  f o r  c o r r e l a t e d  s a m p l e s  r e v e a l e d  a s t a t i s t i c a l l y  r e l i a b l e  



d i f f e r e n c e  i n  g r o u p  means f a v o u r i n g  s t u d e n t s  e x p o s e d  t o  computeP 

a s s i s t e d  i n s t r u c t i o n  ( t = 2.65, d f  = 8, p < .05).  

T a b l e  3 summar i ze s  t h e  f i n d i n g s  and  r e p o r t s  e f f e c t  s i z e s  f o r  

i m m e d i a t e  a c h i e v e m e n t  by s t u d e n t s  a c c o r d i n g  t o  a u t h o r ,  y e a r  o f  

p u b l i c a t i o n ,  t y p e  o f  s t u d e n t ,  t h e  u s e  made o f  compu te r  a s s i s t e d  

i n s t r u c t i o n ,  t h e  t r e a t m e n t  r e c e i v e d  by t h e  c o m p a r i s o n  g r o u p ,  t h e  

s t a t i s t i c a l  r e l i a b i l i t y  o f  t h e  r e s u l t s ,  and  t h e  effect  s i z e .  The 

average  e f f e c t  s i z e  was .48 wi th  a s t a n d a r d  d e v i a t i o n  o f  .66. T h i s  

a v e r a g e  e f f ec t  s i z e  i m p l i e s  t h a t ,  i n  a t y p i c a l  c l a s s ,  performance of  

s t u d e n t s  r e c e i v i n g  computer a s s i s t e d  i n s t r u c t i o n  was r a i s e d  by .48 

s t anda rd  d e v i a t i o n s .  Re fe r r ing  t o  areas o f  t h e  s t anda rd  normal curve ,  

one can  see t h a t  a n  ave rage  s t u d e n t  e x p e r i e n c i n g  compu te r  a s s i s t e d  

i n s t r u c t i o n  performed a t  t h e  68 th  p e r c e n t i l e  on t h e i r  examina t ions  i n  

a d i s t r i b u t i o n  where  t h e  t y p i c a l  s t u d e n t  i n  t h e  c o m p a r i s o n  g r o u p  

performed a t  t h e  50 t h  p e r c e n t i l e .  

Because  o f  t h e  small number o f  s t u d i e s  i n  t h e  sample ,  i t  was 

impor tan t  t o  de te rmine  how well d i f f e r e n t  measures o f  e f f e c t s  a g r e e d .  

The c o r r e l a t i o n  be tween  t h e  e f f e c t  s i z e s  and s c o r e s  on t h e  4-point 

scale r e f l e c t i n g  d i r e c t i o n  and r e l i a b i l i t y  o f  r e s u l t s  was . 6 l .  T h i s  

c o r r e l a t i o n  i n d i c a t e s  a s t a t i s t i c a l l y  r e l i a b l e  agreement between t h e  

two measures a t  t h e  .10 p r o b a b i l i t y  l e v e l .  After c o n v e r t i n g  means t o  

p e r c e n t a g e s  o f  maximum, t h e  c o r r e l a t i o n  between effect s i z e  and t h e  

d i f f e r e n c e  between means of t h e  exper imenta l  and comparison groups  was 

.92 ( p  < .01). This  i n d i c a t e s  t h a t  t h e  d i f f e r e n c e  i n  group means i s  a 
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much b e t t e r  p red ic to r  of e f f e c t  s i z e  f o r  s tuden t  achievement than t h e  

d i r e c t i o n  and s t a t i s t i c a l  r e l i a b i l i t y  of  r e s u l t s .  

Al though t h e  a v e r a g e  e f f e c t  s i z e  f o r  t h e  10 s t u d i e s  was n o t  

large, these  measures ranged i n  s i z e  from very p o s i t i v e  ( a n  i n c r e a s e  

i n  achievement scores  of  1.95 standard dev ia t ions  f o r  the  experimental 

group) t o  s l i g h t l y  negative ( a  decrease i n  achievement s c o r e s  o f  .32 

s t a n d a r d  dev ia t ions ,  see Table 3) .  To determine i f  these  f ind ings  on 

immediate achievement could be explained by p a r t i c u l a r  s tudy f e a t u r e s ,  

average e f f e c t  s i z e s  f o r  s t u d i e s  were ca lcu la ted  f o r  each sub-category 

of the  19 study c h a r a c t e r i s t i c s  coded. These average e f f e c t  s i z e s  are 

repor ted  i n  Table 4. 

The i n i t i a l  coding of s tudy c h a r a c t e r i s t i c s  did not  inc lude  d a t a  

on the  treatment received by t h e  compar ison group.  A s  p a r t  o f  t h e  

d a t a  a n a l y s i s ,  however ,  t h e  compar ison g r o u p s  were c a t e g o r i z e d  

a c c o r d i n g  t o  t h e  t r e a t m e n t  t h e y  were g i v e n :  l e c t u r e ,  p r i n t e d  

i n s t r u c t i o n ,  and no t r e a t m e n t .  Average e f f e c t  s i z e s  f o r  immediate 

achievement  were c a l c u l a t e d  f o r  e a c h  o f  t h e s e  c a t e g o r i e s .  These 

r e s u l t s  have been summarized i n  Figure 1. 

Figure 1 i l l u s t r a t e s  the  d i f f i c u l t y  one has i n  i n t e r p r e t i n g  means 

of e f f e c t  s i z e s ,  e s p e c i a l l y  when t h e  number of s t u d i e s  i n  t h e  sample 

i s  small. For example ,  t h e  mean o f  .63 f o r  t h e  compar ison g roup  

t r e a t m e n t  of p r i n t e d  i n s t r u c t i o n  i s  in f luenced  by t h e  large e f f e c t  

s i z e  obtained i n  one study. If t h a t  one s t u d y  were e l i m i n a t e d ,  one 

would conc lude  t h a t  t h e r e  i s  v e r y  l i t t l e  d i f f e rence  i n  achievement 



Table 4 

Average Effect S i z e  f o r  S tuden t  Achievement 
According t o  Study C h a r a c t e r i s t i c s  

Coding Category 
Number of Mean 
s t u d i e s 1  ES 

P u b l i c a t i o n  d a t e  : 1966-6 9 
1970-74 
1975-79 
1980-84 

P u b l i c a t i o n  form: J o u r n a l  
Book 
Unpublished 

Country of o r i g i n :  Canada 
USA 

Computer use:  T u t o r i a l  
S imula t ion  

Implementation: S u b s t i t u t e  
Supplement 

Sub jec t  : Medicine 
Surgery 
Psych ia t ry  

Approximate time on C A I :  0 - 3 hr .  5 
3 - 6 hr .  1 

Not s t a t e d  4 

Software and course  development: Local 8 
Others  1 
Not s t a t e d  1 

Study s e t t i n g :  Hosp i t a l  l e ad ing  t o  RN 1 1.02 
, College l e a d i n g  t o  RN 0 

Un ive r s i t y  - bacca l au rea t e  4 .68 - gradua te  2 34 
Hosp i t a l  i n s e r v i c e  educa t ion  3 13 



Table 4 (Continued) 

Coding Category 
Number of Mean 
s t u d i e s 1  ES 

Length of s tudy : 0 - 4 weeks 
4 - 8 weeks 

More than 8 weeks 
Not s t a t e d  

Experimental design:  P r e t e s t  - p o s t t e s t  
P o s t t e s t  only 

Sample: Volunteer 
Convenience 

Sample s i z e :  1 - 25 
26 - 50 
51 - 75 
76 - 100 

More than 100 

Assignment t o  groups: Random 
Matched 
Uncontrolled 

H i s t o r i c  e f f e c t s :  Same time period 
Di f fe ren t  time period 

I n s t r u c t o r  e f f e c t s :  Same i n s t r u c t o r  
Not s t a t e d  

Achievement measure: I n s t r u c t o r  developed 

: Based on l e s son  
Not based on l e s son  

IThe sample s i z e  f o r  s tuden t  achievement was 10 s t u d i e s  because one 
s tudy did not  r e p o r t  on t h i s  outcome. 



between s t u d e n t s  u s i n g  computer  a s s i s t ed  and p r in ted  i n s t r u c t i o n  as 

the  mean e f f e c t  s i z e  i s  reduced  t o  -.O4. However, a s  t h e  f i g u r e  

s t a n d s  c u r r e n t l y ,  o n e  m u s t  c o n c l u d e  t h a t  t h e  compar ison g roup  

treatment had l i t t l e  in f luence  on the e f f e c t  s i z e s  obtained. 

Ef fec t  
S ize  

Lecture Pr in ted  No 
I n s t r u c t i o n  Treatment 

Number of s t u d i e s  : 5 
Ef fec t  s i z e  mean: .48 

Ef fec t  s i z e  - Mean e f f e c t  s i z e  

FIGURE 1. Effec t  s i z e s  f o r  s tuden t  achievement according t o  
comparison group treatment.  

I n  o r d e r  t o  s e e  i f  t h e r e  w e r e  o t h e r  e x p l a n a t i o n s  f o r  t h e  

v a r i a t i o n  i n  f i n d i n g s ,  t h e  s t u d y  c h a r a c t e r i s t i c s  were c o n s i d e r e d .  

S e v e r a l  of  t h e  f e a t u r e s  cou ld  not  be i n t e r p r e t e d  i n  terms of  e f f e c t  

s i z e  because of the  s m a l l  number of s t u d i e s  i n  one o r  more ca tegor ies .  



These c a t e g o r i e s  inc luded  t h e  form of pub l i ca t ion ,  t h e  l eng th  of  the  

computer a s s i s t e d  i n s t r u c t i o n  and of the  s tudy,  software development ,  

h i s t o r i c  and i n s t r u c t o r  e f f e c t s ,  and s e l e c t i o n  of p a r t i c i p a n t s .  A s  

well, mean e f f e c t  s i z e s  were influenced g r e a t l y  by a  s i n g l e  a b e r r a n t  

s t u d y  i n  t h e  c a t e g o r i e s  o f  c o u n t r y  o f  o r i g i n  o f  p u b l i c a t i o n ,  the  

s u b j e c t  a r e a  of the  computer a s s i s t e d  i n s t r u c t i o n ,  and ass ignment  t o  

groups. The f ind ings  r e l a t e d  t o  e f f e c t  s i z e  means and t h e  o the r  s tudy 

c h a r a c t e r i s t i c s  follow. 

Ef fec t  
S ize  

Number of s t u d i e s  : 1 0 5 4 
Effec t  s i z e  mean: 1.02 .28 .60 

Ef fec t  s i z e  - Mean e f f e c t  s i z e  

FIGURE 2. Ef fec t  s i z e s  f o r  s tuden t  achievement by year  of pub l i ca t ion  
of study. 

Figure 2 i n d i c a t e s  t h a t  t h e  year  of pub l i ca t ion  did no t  inf luence  



t h e  e f f e c t  s i z e s  a c h i e v e d .  I n  f a c t ,  t h e  mean e f f e c t  s i z e s  would be 

almost i d e n t i c a l  if the  s i n g l e  s tudy repor ted  i n  1966-69 and t h e  one  

ou t ly ing  study from the  1980-84 category were not  considered. 

2.0 
1.8 
1.6 
1.4 
1.2 

Effec t  1 .O 
Size  .8 

.6 

.4 

.2 
0.0 
- .2  - .4 

- p- 

Simulat ion 

Number of s t u d i e s  : 2 
Effec t  s i z e  mean: 34 

Tutor ia l  

Ef fec t  s i z e  - Mean e f f e c t  s i z e  

FIGURE 3 .  Effect  s i z e s  f o r  s tudent  achievement according t o  type of 
computer a s s i s t e d  i n s t r u c t i o n .  

F i g u r e  3 d e p i c t s  t h e  e f f e c t  s i z e s  f o r  s t u d e n t  achievement  

according t o  the  type of the  computer a s s i s t e d  i n s t r u c t i o n  -- t u t o r i a l  

o r  s i m u l a t i o n .  ' A s  c a n  b e  s e e n ,  t h e  t y p e  of computer  a s s i s t e d  

i n s t r u c t i o n  has  very l i t t l e  inf luence  on the  mean e f f e c t  s i z e s  o f  t h e  

s tud ies .  



2.0 
1.8 
1.6 
1.4 
1.2 

E f f e c t  1 .O 
Size  .8 

.6 

.4 

.2 
0.0 
-.2 - .4 
-.6 

S u b s t i t u t e  Supplement 

Number of s tud ies :  8 
Ef fec t  s i z e  mean: 27 

Ef fec t  s i z e  - Mean e f f e c t  s i z e  

FIGURE 4. Effec t  s i z e s  f o r  s tuden t  achievement according t o  use made 
of computer a s s i s t e d  i n s t r u c t i o n .  

F i g u r e  4 summarizes t h e  r e l a t i o n s h i p  o f  mean e f f e c t  s i z e s  f o r  

s t u d e n t  ach ievement  and t h e  u s e  made o f  t h e  c o m p u t e r  a s s i s t e d  

i n s t r u c t i o n .  Both t h e  means and t h e  r a n g e s  o f  t h e  e f f ec t  s i z e s  

i n d i c a t e  t h a t  s tuden t  achievement is  g r e a t e r  when computer  a s s i s t e d  

i n s t r u c t i o n  i s  used a s  a  supplement t o  r a t h e r  than a  s u b s t i t u t e  f o r  

t r a d i t i o n a l  i n s t r u c t i o n .  

One o t h e r  a s p e c t  t h a t  c o u l d  in f luence  the  e f f e c t  s i z e  means on 

s tuden t  achievement was t h e  t y p e  o f  s t u d e n t .  The r e s u l t s  f o r  t h i s  



c a t e g o r y  are shown i n  F i g u r e  5. Once a g a i n ,  the  e f f e c t  s i z e  means 

would be almost i d e n t i c a l  i f  the  s i n g l e  s tudy from the  h o s p i t a l  g roup  

and  t h e  o n e  o u t l y i n g  s t u d y  i n  ' t h e  b a c c a l a u r e a t e  g roup  were n o t  

considered. 
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E f f e c t  s i z e  - Mean e f f e c t  s i z e  

FIGURE 5. Effec t  s i z e s  f o r  s tudent  achievement according t o  type of 
s tudent .  

I n  considering t h e  research  design,  the  length  of time over which 

the  s t u d y  took  p l a c e  produced some i n t e r e s t i n g  r e s u l t s  which a r e  

summarized i n  F i g u r e  6. The mean e f f e c t  s i z e s  f o r  t h e  s t u d i e s  t h a t  

were over e i g h t  weeks long were f a i r l y  G n s i s t e n t  as compared t o  t h e  

mean e f f e c t  s i z e s  of  t h e  s t u d i e s  t h a t  were less than e i g h t  weeks long. 



These s h o r t e r  s t u d i e s  produced both t h e  largest and t h e  most negative 

e f f e c t  s i zes .  

Ef fec t  
S i z e  

Less than 5- 8 More than 
4 Weeks Weeks 8 Weeks 

Number of s t u d i e s :  1 2 
Effec t  s i z e  mean: 1.02 .82 

Effec t  s i z e  - Mean e f f e c t  s i z e  

FIGURE 6. Ef fec t  s i z e s  f o r  s tuden t  achievement according t o  length  of  
study. 

A n o t h e r  f e a t u r e  t h a t  i n f l u e n c e d  e f f e c t  s i z e s  o n  s t u d e n t  

achievement was whether the  study had a p r e t e s t - p o s t t e s t  o r  p o s t t e s t  

only design. Figure 7 summarizes these  r e s u l t s .  The mean e f f e c t  s i z e  

produced from s t u d i e s  w i t h  a p r e t e s t - p o s t t e s t  d e s i g n  i s  somewhat 

larger than t h a t  from a p o s t t e s t  only design. 
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FIGURE 7. Ef fec t  s i z e s  f o r  s tuden t  achievement according t o  research  
design. 

One aspec t  in f luenc ing  whether a s tudy w i l l  produce s t a t i s t i c a l l y  

r e l i a b l e  r e s u l t s  is the  s i z e  of the  sample. I n  cases  where the  sample 

s i z e  i s  s m a l l ,  one needs  a much l a r g e r  d i f f e r e n c e  between means t o  

o b t a i n  a s t a t i s t i c a l l y  r e l i a b l e  r e s u l t .  F i g u r e  8 summarizes t h e  

r e s u l t s  o f  t h e  e f f e c t  s i z e s  f o r  s t u d e n t  achievement  a c c o r d i n g  t o  

sample s i z e .  A s  can be seen, the  mean e f f e c t  s i z e s  do n o t  a p p e a r  t o  

be. inf luenced by t h e  number of p a r t i c i p a n t s  i n  t h e  study. 



Effec t  
S ize  

Number of s tud ies :  2 5 0 2 1 
Ef fec t  s i z e  mean: .51 .66 39 -.32 

0 Effec t  s i z e  -Mean e f f e c t  s i z e  

FIGURE 8. Effec t  s i z e s  f o r  s tuden t  achievement according t o  s i z e  of 
sample. 

The f i n a l  c h a r a c t e r i s t i c  o f  s t u d i e s  considered i n  terms of its 

r e l a t i o n s h i p  t o  e f f e c t  s i z e s  f o r  s tudent  achievement was t h e  outcome 

measure  i t s e l f .  The s t u d i e s  had been coded according t o  whether the  

ach ievement  measure was based o n l y  on m a t e r i a l  c o n t a i n e d  i n  t h e  

i n s t r u c t i o n  o r  whether  i t  was on the  genera l  sub jec t  area.  Figure 9 

summarizes the  r e l a t i o n  between the  content  of  the  t e s t  and the  effect 

s i z e s  f o r  s tudent  achievement. Mean e f f e c t  s i z e s  were l a r g e r  when t h e  

t e s t  was based only on mate r i a l  i n  the  lesson.  



Effec t  
S i z e  

Lesson General Topic 

Number of s tud ies :  5 
Effec t  s i z e  mean: -65 

Effec t  s i z e  - Mean e f f e c t  s i z e  

FIGURE 9. Effec t  s i z e s  f o r  s tudent  achievement according t o  content  
of the  test. 

O t h e r  a s p e c t s  r e l a t e d  t o  t h e  achievement  measure  t h a t  cou ld  

in f luence  e f f e c t  s i z e s  a r e  the  o b j e c t i v i t y ,  r e l i a b i l i t y ,  and v a l i d i t y  

o f  t h e  t e s t .  A l l  o f  t h e  s t u d i e s  used a n  o b j e c t i v e  t e s t  t o  measure 

s tuden t  achievement. A l l  of the  t e s t s  used mul t ip le  choice q u e s t i o n s  

and two s t u d i e s  a l s o  used t r u e / f a l s e  and matching items. A s  we l l ,  a l l  

of the  t e s t s  were deemed t o  have f a c e  v a l i d i t y  a s  they were deve loped  

e i t h e r  i n  consu l t a t ion  with the  i n s t r u c t o r  o r  by a  panel of exper ts .  

Only t h r e e  s t u d i e s  ( C o n k l i n ,  1983 ;  Huckabay  e t  a l . ,  1 9 7 9 ;  

K i r c h h o f f  & H o l z e m e r ,  1 9 7 9 )  r e p o r t e d  e s t i m a t e s  o f  t h e  t e s t  



r e l i a b i l i t y .  I n  a l l  t h r e e  c a s e s ,  t h e  a u t h o r s  f e l t  t h a t  t h e  test 

r e l i a b i l i t i e s  w e r e  a c c e p t a b l e .  The s t u d i e s  t h a t  r e p o r t e d  t e s t  

r e l i a b i l i t y  were examined i n  r e l a t i o n  t o  s t u d i e s  t h a t  d i d  n o t  r e p o r t  

t h i s  s t a t i s t i c  t o  determine if the re  were d i f f e r e n c e s  i n  e f f e c t  s i z e s  

on s t u d e n t  achievement. The f i n d i n g s  are presented  i n  F igure  10. 
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FIGURE 10. E f f e c t  s i z e s  f o r  s tuden t  achievement accord ing  t o  whether 
test r e l i a b i l i t y  was repor t ed  . 

L a r g e r  e f f e c t  s i z e s  f avour ing  t h e  s t u d e n t s  who used computer a s s i s t e d  

i n s t r u c t i o n  were obta ined  from t h e  t h r e e  s t u d i e s ,  t h a t  u sed  m e a s u r e s  

h a v i n g  demonstrated r e l i a b i l i t y .  A s  w e l l ,  two of  t h e s e  t h r e e  s t u d i e s  

(Conklin,  1983; ~ i r c h h o f f  & Holzemer , 1979)  u s e d  p s y c h o m e t r i c  t e s t  



development  p r o c e d u r e s  t o  maximize t h e  measurement of d i f f e r e n c e s  

between i n d i v i d u a l s .  These two s t u d i e s  have  some o f  t h e  l a r g e s t  

e f f e c t  s i z e s  f o r  s t u d e n t  a c h i e v e m e n t  a s  w e l l  a s  r e p o r t i n g  

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

favour s tuden t s  us ing computer a s s i s t e d  i n s t r u c t i o n .  

I n  summary, s tudy c h a r a c t e r i s t i c s  which appeared t o  be r e l a t e d  t o  

o b t a i n i n g  l a r g e r  e f f e c t  s i z e s  f o r  s tuden t  achievement were use of t h e  

computer a s  a supplement t o  i n s t r u c t i o n ,  h a v i n g  a p r e t e s t - p o s t t e s t  

research  design,  and use of r e l i a b l e  tests t o  measure outcomes. 

o r  n e w 1  

. The s t u d i e s  t h a t  had e f f e c t  s i z e s  of less than . O 1  were 

examined i n  more d e t a i l  t o  see i f  explanat ions  could be found f o r  t h e  

r e s u l t s  o b t a i n e d .  V a l i s h a n d B o y d  (1975)  e x p l a i n e d  t h a t  t h e i r  

f ind ings ,  which favoured the  comparison (no t rea tment)  group s l i g h t l y  

(ES = - . 3 2 ) ,  were o b t a i n e d  because  t h e  u n i t  of computer  a s s i s t e d  

i n s t r u c t i o n  was on i n f o r m a t i o n  which bo th  t h e  e x p e r i m e n t a l  a n d  

comparison groups a l r eady  knew. 

Schleutermann e t  a 1 . l ~  (1983) s tudy,  i n  which t h e  e f f e c t  s i z e  was 

ze ro ,  had severa l  problems. F i r s t ,  t h e y  r e p o r t e d  t h a t  t h e  u n i t  o f  

computer  a s s i s t e d  i n s t r u c t i o n  was programmed p o o r l y  and s t u d e n t s  

became f r u s t r a t e d  us ing it. Second, t h e  t o t a l  sample s i z e  ( 1  2 )  was 

small .  I n  s u c h  c a s e s ,  i t  i s  d i f f i c u l t  t o  o b t a i n  s t a t i s t i c a l l y  

r e l i a b l e  d i f fe rences  between g roups .  They r e c o g n i z e d  t h i s  problem 



and,  a c c o r d i n g l y ,  d i d  not  perform any s t a t i s t i c a l  t e s t s  on t h e  group 

means. T h i r d ,  o n e  g r o u p  o f  s t u d e n t s  a c h i e v e d  h i g h e r  s c o r e s  

c o n s i s t e n t l y  no matter which method of i n s t r u c t i o n  they received. The 

research  design had two groups of s t u d e n t s  comple te  t h r e e  d i f f e r e n t  

s i t u a t i o n s  -- one u s i n g  computer  a s s i s t e d  i n s t r u c t i o n ,  one  us ing 

p r in ted  i n s t r u c t i o n ,  and one where the  s tuden t  chose one of  t h e s e  two 

m e t h o d s .  F o r  t h e  f i r s t  s i m u l a t i o n ,  one g roup  was t a u g h t  u s i n g  

computer a s s i s t e d  i n s t r u c t i o n  w h i l e  t h e  o t h e r  group used p r i n t e d  

i n s t r u c t i o n .  The two g r o u p s  changed methods of  i n s t r u c t i o n  f o r  the  

second simulat ion.  I n  t h e  first u n i t ,  t h e  g roup  u s i n g  t h e  computer  

a s s i s t e d  i n s t r u c t i o n  had t h e  higher t e s t  scores.  I n  t h e  second, t h e  

group us ing the  p r in ted  s imula t ions  achieved more. If the  r e s u l t s  f o r  

t h i s  one g roup  a r e  pooled over these two s imula t ions  and compared t o  

the  mean scores  of the  o t h e r  group, t h e r e  is c o n s i d e r a b l e  d i f f e r e n c e  , 

between t h e  g roup  means. T h i s  f i n d i n g  could i n d i c a t e  t h a t  t h e  two 

groups were not similar i n  a b i l i t y  d e s p i t e  b e i n g  a s s i g n e d  randomly.  

Sch leu te rmann  e t  a l .  d i d  c o l l e c t  d a t a  on t h e  s tuden t s1  grade point  

average and scores  on t h e  Graduate Record Examination but d i d  n o t  u s e  

t h i s  d a t a  t o  check f o r  d i f f e r e n c e s  i n  a b i l i t y  between t h e  two groups. 

Probably the  a u t h o r s  d i d  n o t  d o  t h i s  t e s t  due t o  t h e  s m a l l  sample  

s i z e ;  however, they do not  comment on t h i s  i n  t h e  study. I n  any case ,  

t h e  v a l i d i t y  of the  s tudy ' s  r e s u l t s  should be questioned. 

Both Boettcher e t  a l .  (1981) and Schleutermann e t  a l .  (1983) used 

pr in ted  m a t e r i a l s  f o r  the  comparison g roup  t r e a t m e n t .  Boe t t c h e r  e t  



a 1 . l ~  (1981)  study was designed s p e c i f i c a l l y  t o  t e s t  whether s tuden t s  

learned more i n  the cogni t ive  c a t e g o r i e s  of knowledge and a p p l i c a t i o n  

(Bloom, 1956 1 u s i n g  computer  a s s i s t e d  o r  p r in ted  i n s t r u c t i o n .  They 

developed one l e s son  t o  teach the  knowledge base and another  l e s s o n  t o  

t e a c h  a p p l i c a t i o n .  Once developed, the  l e s s o n s  were then produced as 

computer  a s s i s t e d  and p r i n t e d  i n s t r u c t i o n .  By d e v e l o p i n g  t h e  

m a t e r i a l s  i n  t h i s  way, they ensured t h a t  t h e  i n s t r u c t i o n a l  l o g i c  was 

p a r a l l e l  i n  both methods. For example, i n  the  l e s son  which taught  the  

knowledge component,  bo th  t h e  p r i n t e d  i n s t r u c t i o n  and t h e  t u t o r i a l  

method used f o r  the  computer a s s i s t e d  i n s t r u c t i o n  first presented some 
I 

i n f o r m a t i o n  t o  t h e  s t u d e n t  and t h e n  q u e s t i o n e d  them a b o u t  t h e i r  

u n d e r s t a n d i n g .  The o n l y  d i f f e r e n c e  i n  p r o g r e s s  t h r o u g h  t h e  two 

l e s s o n s  was t h a t  the  s tuden t s  using the  computer a s s i s t e d  i n s t r u c t i o n  

had t o  answer ques t ions  c o r r e c t l y  i n  o r d e r  t o  p r o c e e d ,  w h i l e  t h o s e  

u s i n g  t h e  p r i n t e d  i n s t r u c t i o n  cou ld  c o n t i n u e  without answering t h e  

on t e x t u a l  q u e s t i o n s .  The same approach  was used t o  d e v e l o p  t h e  

s imula t ions  which taught  a p p l i c a t i o n  of knowledge. 

Schleutermann e t  a l .  (1983) used a s i m i l a r  approach t o  d e v e l o p  

t h e i r  computer  a s s i s t e d  and p r i n t e d  s i m u l a t i o n s .  The s i m u l a t i o n  

i tself  was prepared first, comple te  w i t h  a l l  d e c i s i o n  o p t i o n s ,  and 

t h e n  i t  was produced i n  bo th  computer  a s s i s t e d  and l a t e n t  image 

format. Again, the  i n s t r u c t i o n a l  l o g i c  was p a r a l l e l  i n  both methods. 

A s t u d e n t  would p r o g r e s s  through the  u n i t  i n  exac t ly  t h e  same way no 



s t u d e n t  achievement  obtained from both s t u d i e s  (- .08 i n  Boettcher e t  

a l .  and .OO i n  Schleutermann e t  a l . )  have  p r o b a b l y  been a f f e c t e d  by 

t h i s  approach  t o  p r e p a r i n g  t h e  i n s t r u c t i o n a l  mater ia ls .  Indeed, i f  

the  u n i t s  of i n s t r u c t i o n  have similar content  and p a r a l l e l  i n s t r u c t i o n  

a p p r o a c h e s ,  one would n o t  e x p e c t  t o  f i n d  d i f f e r e n c e s  i n  achievement 

between computer a s s i s t e d  and p r in ted  i n s t r u c t i o n .  

I n  l o o k i n g  a t  t h e  c h a r a c t e r i s t i c s  of  t h e  s t u d i e s  a s  coded, t h e r e  

a r e  a  few s i m i l a r i t i e s  among these  t h r e e  s t u d i e s .  A l l  o f  them used 

computer a s s i s t e d  i n s t r u c t i o n  a s  a s u b s t i t u t e  f o r  t r a d i t i o n a l  methods. 

A s  well, two of the  th ree  used p r in ted  i n s t r u c t i o n  f o r  the  compar ison 

g r o u p  t r e a t m e n t .  The o t h e r  s t u d y  ( V a l i s h  h Boyd, 1975)  had a n  

unt rea ted  comparison group. None of t h e  t h r e e  s t u d i e s  r e p o r t e d  t h e  

r e l i a b i l i t y  o f  t h e  t e s t  used  t o  measure ach ievement ,  nor did they 

mention use of psychometric methods f o r  t e s t  development .  F i n a l l y ,  

two o f  t h e  t h r e e  s t u d i e s  were  l o n g e r  t h a n  e i g h t  weeks i n  l eng th .  

Other s t u d i e s  with low e f f e c t  s i z e s  f o r  s tuden t  achievement a l s o  f e l l  

i n  these  ca tegor ies .  

ev-. On t h e  b a s i s  of 

these  f i n d i n g s  f o r  s tuden t  achievement, one can conclude t h a t  n u r s i n g  

s t u d e n t s  us ing  computer a s s i s t e d  i n s t r u c t i o n  achieve b e t t e r  scores  on 

examinations than those using o t h e r  fo rms  of  i n s t r u c t i o n .  The most 

p o s i t i v e  b e n e f i t  t o  l e a r n i n g  o c c u r s  when t h e  computer is used a s  a  

supplement t o  i n s t r u c t i o n .  



t e n t i o n  o f  k n o w l e d n e ,  Only  o n e  o f  t h e  e l e v e n  s t u d i e s  

(Boet tcher ,  Alderson & S a c c u c c i ,  1981 ) t e s t e d  s t u d e n t s t  r e t e n t i o n .  

The e x p e r i m e n t a l  ( compute r )  and compar ison ( p r i n t e d  i n s t r u c t i o n )  

groups were t e s t e d  11 weeks a f t e r  exposure  t o  t h e  l e a r n i n g  m a t e r i a l  

f o r  b o t h  t h e i r  r e t e n t i o n  of knowledge and a b i l i t y  t o  a p p l y  t h e  

knowledge t o  new s i t u a t i o n s .  Both g r o u p s  had s c o r e s  o n  t h e  two 

r e t e n t i o n  tests t h a t  were approximately f i v e  percent  lower than scores  

on the  i n i t i a l  examinations. The e f f e c t  s i z e  f o r .  t h e  r e t e n t i o n  o f  

knowledge e x a m i n a t i o n  was .06. There was no s t a t i s t i c a l l y  r e l i a b l e  

d i f fe rence  between the  two g r o u p s  on t h i s  measure ,  b u t  t h e  d r o p  i n  

s c o r e s  on t h e  delayed p o s t t e s t  was s t a t i s t i c a l l y  r e l i a b l e  ( p  < .045). 

T h i s  r e s u l t  cou ld  be  i n t e r p r e t e d  t o  mean t h a t  computer  a s s i s t e d  

i n s t r u c t i o n  i s  no more e f f e c t i v e  than pr in ted  i n s t r u c t i o n  i n  he lp ing 

s t u d e n t s  r e t a i n  information. 

wlem. lko  s t u d i e s  examined whether s t u d e n t s  

who l e a r n  t h r o u g h  computer  a s s i s t e d  i n s t r u c t i o n  c o u l d  a p p l y  t h i s  

knowledge t o  o t h e r  s i t u a t i o n s  b e t t e r  t h a n  those having t r a d i t i o n a l  

i n s t r u c t i o n .  One s tudy (Boet tcher ,  Alderson & S a c c u c c i  , 19 8  1  found 

no s t a t i s t i c a l l y  r e l i a b l e  d i f f e r e n c e s  be tween t h e  two g r o u p s  

(computer  a s s i s t e d  v e r s u s  p r i n t e d  i n s t r u c t i o n )  f o r  e i t h e r  t h e i r  

a p p l i c a t i o n  o f  knowledge immedia te ly  f o l l a r i n g  t h e  treatment (ES = 

-.03) o r  when t e s t e d  11 weeks l a t e r  (ES = .O3). Both g r o u p s  showed 

s t a t i s t i c a l l y  r e l i a b l e  g a i n s  ( p  < .0005) i n  t h e i r  a b i l i t y  t o  apply t h e  



knowledge after the  i n i t i a l  i n s t r u c t i o n ,  and a  s t a t i s t i c a l l y  r e l i a b l e  

drop ( p  < .003) i n  a p p l i c a t i o n  s c o r e s  on  a  p o s t t e s t  g i v e n  11 weeks 

l a t e r .  These r e s u l t s  i n d i c a t e  t h a t  both computer a s s i s t e d  and p r in ted  

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

i n f o r m a t i o n  t o  new s i t u a t i o n s .  A s  was d i s c u s s e d  i n  immedia te  

achievement, i t  appears t h a t  t h e  l a c k  of r e l i a b l e  d i f f e r e n c e s  between 

t h e  two g r o u p s  i n  t h i s  s t u d y  can be a t t r i b u t e d  t o  t h e  f a c t  t h a t  t h e  

two u n i t s  o f  i n s t r u c t i o n  w e r e  v e r y  s i m i l a r  i n  c o n t e n t  a n d  

i n s t r u c t i o n a l  approach. 

The second s t u d y  (Huckabay, Anderson, Holm & Lee,  1979) a l s o  

conc luded  t h a t  t h e r e  were no s t a t i s t i c a l l y  r e l i a b l e  d i f f e r e n c e s  

between t h e  experimental (computer) and comparison ( l e c t u r e )  groups i n  

t h e i r  a b i l i t y  t o  a p p l y  knowledge t o  c a s e  s t u d i e s ,  a l t h o u g h  t h e i r  

i n t e r p r e t a t i o n  o f  t h e  r e s u l t s  is debatable  (p  = .09, ES = .67). A s  

wel l ,  t h e  s t u d e n t s  i n  t h e  e x p e r i m e n t a l  g r o u p  had  s t a t i s t i c a l l y  

r e l i a b l e  i n c r e a s e s  ( p  < .01) over p r e t e s t  sco res  i n  t h e i r  a b i l i t y  t o  

t r a n s f e r  the  knowledge learned through i n s t r u c t i o n  t o  c a s e  s t u d i e s .  

I n  t h i s  c a s e ,  t h e  c o m p u t e r  a s s i s t e d  i n s t r u c t i o n  was used a s  a  

supplement t o  t r a d i t i o n a l  i n s t r u c t i o n .  Therefore, i t  can be concluded 

t h a t  computer  a s s i s t e d  i n s t r u c t i o n  was more e f f e c t i v e  i n  h e l p i n g  

s t u d e n t s  l e a r n  t o  apply knowledge than l e c t u r e s  alone. 

t r u c  tic)-. Seven s t u d i e s  repor ted  on t h e  i n s t r u c t i o n a l  

time taken by s t u d e n t s  us ing computer a s s i s t e d  i n s t r u c t i o n .  I n  two of 



t h e s e  r e p o r t s  (Conk l in ,  1983; Huckabay, Anderson, Holm C Lee, l979),  

the  computer was used t o  supplement t r a d i t i o n a l  i n s t r u c t i o n .  I n  b o t h  

s t u d i e s  t h e  r e s u l t s  were s t a t i s t i c a l l y  r e l i a b l e  ( p  < .05) ,  i n d i c a t i n g  

t h a t  s t u d e n t s  i n  the  experimental group, while t ak ing  longer  t o  l e a r n  

t h e  m a t e r i a l ,  a c h i e v e d  h i g h e r  e x a m i n a t i o n  scores  than those i n  t h e  

compar ison group.  I n  t h e s e  two s t u d i e s ,  t h e  c o m p u t e r  a s s i s t e d  

i n s t r u c t i o n  t o o k  a p p r o x i m a t e l y  2  - 2.5 h o u r s  and r e s u l t e d  i n  an  

average e f f e c t  s i z e  f o r  s tuden t  achievement of 1.31. 

Of t h e  f i v e  s t u d i e s  . t h a t  r e p o r t e d  t h e  l e n g t h  of  t h e  computer 

a s s i s t e d  i n s t r u c t i o n  when i t  was used a s  a s u b s t i t u t e  f o r  t r a d i t i o n a l  

methods, only t h r e e  gave comparative da ta  on t h e  time s t u d e n t s  took t o  

learn .  I n  two s t u d i e s  ( B i t z e r ,  1966; B i  t z e r  & Boudreaux, 1  96 9 )  t h e  

l e a r n i n g  time f o r  t h e  experimental group was reduced. B i t ze r  (1966) 

r e p o r t s  a reduct ion  i n  time of 258, while B i t ze r  and Boudreaux (1969)  

r e p o r t  t h a t  l e a r n i n g  time was reduced  by a  minimum of 40%. I n  t h e  

t h i r d  s tudy (Pogue, 1984), s t u d e n t s  s p e n t  37% l o n g e r  l e a r n i n g  w i t h  

computer a s s i s t e d  i n s t r u c t i o n .  Pogue speculated t h a t  both the  novelty 

of the  i n s t r u c t i o n  and the  f a c t  t h a t  s tuden t s  may have comple ted  t h e  

o p t i o n a l  r ev iew e x e r c i s e s  c o u l d  have cont r ibuted  t o  t h e  longer time 

taken t o  l e a r n  w i t h  computer  a s s i s t e d  i n s t r u c t i o n .  B i t z e r  ( 1966)  

found a  s t a t i s t i c a l l y  r e l i a b l e  d i f fe rence  ( p  < .09) i n d i c a t i n g  t h a t  

s t u d e n t s  learned more using computer a s s i s t e d  i n s t r u c t i o n .  The o t h e r  

two s t u d i e s  found no d i f f e r e n c e  i n  achievement between t h e  two groups. 

K i r c h h o f f  and Holzemer ( 1  979) s t u d i e d  t h e  e f f e c t i v e n e s s  o f  



computer a s s i s t e d  i n s t r u c t i o n  us ing a modified p o s t t e s t  only design i n  

which the  con t ro l  group received no treatment.  S t u d e n t s  s p e n t  1 - 2 

hours i n  computer a s s i s t e d  i n s t r u c t i o n  and achieved h igher  examination 

scores ,  on t h e  a v e r a g e ,  t h a n  d i d  t h e  compar ison g roup  (ES = .85) .  

These r e s u l t s  were s t a t i s t i c a l l y  r e l i a b l e  a t  t h e  .O1 l e v e l .  However, 

i n  a s t u d y  by V a l i s h  a n d  Boyd ( 1 9 7 5 1 ,  t h e r e  w e r e  no  r e l i a b l e  

d i f f e r e n c e s  i n  achievement between t h e  experimental and an unt rea ted  

compar ison group.  T h e i r  s t u d y  i n v o l v e d  r e g i s t e r e d  n u r s e s  i n  a 

h o s p i t a l  s e t t i n g  a n d  t h e  computer  a s s i s t e d  i n s t r u c t i o n  covered  

informat ion  t h a t  a l l  nurses could have learned e i t h e r  i n  t h e i r  b a s i c  

programs o r  from p r a c t i c a l  experience i n  the  hosp i t a l .  

I n  summary, s tuden t s  u s i n g  computer  a s s i s t e d  i n s t r u c t i o n  a s  a 

s u b s t i t u t e  f o r  t r a d i t i o n a l  methods l e a r n  a s  much o r  more than those 

given conventional i n s t r u c t i o n  and may do s o  i n  l e s s  time. When t h e  , 

computer  is used a s  a supplement t o  i n s t r u c t i o n  o r  when no o t h e r  form 

of i n s t r u c t i o n  i s  g i v e n ,  t h e  a d d i t i o n a l  i n v e s t m e n t  i n  t ime f o r  

s t u d e n t s  produces g r e a t e r  learning.  

Student Nine of  t h e  11 s t u d i e s  d i s c u s s e d  s tuden t  

a t t i t u d e s  toward computer a s s i s t e d  i n s t r u c t i o n .  O f  t h e  f i v e  s t u d i e s  

t h a t  c o l l e c t e d  o b j e c t i v e  d a t a  t h a t  c o u l d  be  u s e d  t o  measure 

d i f f e r e n c e s  be tween e x p e r i m e n t a l  and compar ison g r o u p s ,  o n l y  two 

r e p o r t e d  compar i sons  o f  p r e t e s t  and p o s t t e s t  scores.  I n  these  two 

s t u d i e s  ( C o n k l i n ,  1983;  Huckabay, Anderson, Holm 8 Lee,  1979)  no 



s t a t i s t i c a l l y  r e l i a b l e  d i f f e r e n c e s  were found between t h e  exper imenta l  

and comparison groups i n  t h e i r  o v e r a l l  a t t i t u d e  t o  compu te r  a s s i s t e d  

i n s t r u c t i o n  b e f o r e  o r  a f t e r  t h e  t r e a t m e n t .  The e f f e c t  s i z e  on t h e  

a t t i t u d e  measure i n  Conk l in t s  s t udy  was .57, whi le  t h a t  i n  H u c k a b a y l s  

e t  al . 's  was .40. Conklin found t h a t  s t u d e n t s  g iven  computer a s s i s t e d  

i n s t r u c t i o n  were more p o s i t i v e  toward t h i s  method o f  i n s t r u c t i o n  after 

having used i t  ( p  < .05).  

Two s t u d i e s  r e p o r t e d  d a t a  on whether s t u d e n t s  p r e f e r r e d  computer 

a s s i s t e d  i n s t r u c t i o n  o r  t h e  comparison g r o u p  t r e a t m e n t  . Boe t t c h e r  , 

A l d e r s o n ,  and S a c c u c c i  ( 1981 ) r e p o r t  a s t a t i s t i c a l l y  r e l i a b l e  r e s u l t  
I 

( p  < . 001 )  i n d i c a t i n g  t h a t  s t u d e n t s  who u s e d  c o m p u t e r  a s s i s t e d  

i n s t r u c t i o n  had more p o s i t i v e  a t t i t u d e s  toward t h e i r  ass igned  mode of 

i n s t r u c t i o n  than  t h e  compar i son  g r o u p  ( p r i n t e d  i n s t r u c t i o n )  d i d  t o  

t h e i r s .  Huckabay e t  a l .  ( 1979)  c o l l e c t e d  d a t a  on whether  s t u d e n t s  

p r e f e r r e d  t h e i r  a s s i g n e d  method o f  i n s t r u c t i o n ,  compu te r  a s s i s t e d  

i n s t r u c t i o n  o r  l e c t u r e s ,  over  t h e  o t h e r  method. They found a  r e l i a b l e  

d i f f e r e n c e  ( p  < .09) i n d i c a t i n g  t h a t  more s t u d e n t s  i n  t h e  exper imenta l  

g r o u p  t h a n  i n  t h e  comparison group p r e f e r r e d  t h e i r  ass igned  method of  

i n s t r u c t i o n .  Also, t hey  found t h a t  72% of  t h e  p a r t i c i p a n t s  p r e f e r r e d  

computer a s s i s t e d  i n s t r u c t i o n  t o  l e c t u r e s .  Table  5 p r e s e n t s  a summary 

of  t h e s e  f i n d i n g s  . 
K i r c h h o f f  and Holzemer (1979) had s t u d e n t s  rate t h e i r  a t t i t u d e s  

toward a u n i t  of  computer a s s i s t e d  i n s t r u c t i o n  cover ing  p o s t o p e r a t i v e  

n u r s i n g  ca re .  T h e i r  A d j e c t i v e  R a t i n g  S c a l e  had f i v e  f a c t o r s :  



Table 5 

Students1 Preference f o r  Instruction 
and Assigned Method of  Instruction 

Preferred Method 

CAL Lecture 

CAL I 12 I 
I 3 I 

I I 
I I I 
I I 

Assigned I I I I I 

Method I I I I I 
I 

I I I 
I I I 

Lecture I I 9 I I 
I 5 I 

I 1 I 
t 

(Huckabay e t  aL., 1979) 



e m o t i o n a l  a p p e a l ,  i n t e r e s t  v a l u e ,  p e r c e i v e d  d i f f i c u l t y ,  perceived 

d u l l n e s s ,  and p r a c t i c a l  value. Cor re la t ions  between s c o r e s  on t h e s e  

f i v e  f a c t o r s  and  o t h e r  v a r i a b l e s  a r e  r e p o r t e d  i n  t h e  s t u d y .  A 

c o r r e l a t i o n  o f  .17 was s t a t i s t i c a l l y  r e l i a b l e  a t  the  .05 l e v e l  and 

one  of  2 .24 a t  t h e  .O1 l eve l .  They found t h a t  the  l e s s  experience 

s t u d e n t s  had with s u r g i c a l  p a t i e n t s ,  t h e  more t h e  computer  a s s i s t e d  

i n s t r u c t i o n  was  s e e n  a s  h a v i n g  e m o t i o n a l  a p p e a l  ( r  = - .22) and 

p r a c t i c a l  value (r  = -.24). Those s t u d e n t s  who were  h a v i n g  c l i n i c a l  

e x p e r i e n c e  i n  s u r g i c a l  n u r s i n g  a t  t h e  time t h e y  were g i v e n  t h e  

computer a s s i s t e d  i n s t r u c t i o n  were more l i k e l y  t o  perceive t h e  method 

a s  having emotional appeal (r  = .29) ,  having i n t e r e s t  value (r = .24) ,  

being not  d i f f i c u l t  (r  = .40), and having p r a c t i c a l  v a l u e  ( r  = ,281. 

I n  terms of  l e a r n i n g ,  s t u d e n t s  t ended  t o  l e a r n  more the  l e s s  they 

perceived computer a s s i s t e d  i n s t r u c t i o n  a s  being d i f f i c u l t  ( r  = . I 8 1  , 

o r  d u l l  ( r  = .39). 

Most of  t h e  f i v e  a t t i t u d i n a l  f a c t o r s  had p o s i t i v e ,  s t a t i s t i c a l l y  

r e l i a b l e  c o r r e l a t i o n s  wi th  each o ther .  The more p o s i  t i v e l y  s t u d e n t s  

r a t e d  computer  a s s i s t e d  i n s t r u c t i o n  f o r  p r a c t i c a l  value,  t h e  more 

l i k e l y  they were t o  perceive i t  a s  having emotional appeal  ( r  = .6 2 ) ,  

h a v i n g  i n t e r e s t  v a l u e  ( r  = . 6 6 ) ,  and being not  d i f f i c u l t  (r = .45). 

I n  add i t ion ,  the  l e s s  d i f f i c u l t  the  s tuden t s  perceived t h e  method, t h e  

more t h a t  i t  had emotional  appeal (r  = .53) ,  had i n t e r e s t  value (r = 

.38), and was considered not  d u l l  (r = .40). S t u d e n t s  who p e r c e i v e d  

computer  a s s i s t e d  i n s t r u c t i o n  a s  having emotional appeal a l s o  saw it 



a s  having i n t e r e s t  value (r = .70). 

S i x  s t u d i e s  r e p o r t e d  i n f o r m a t i o n  on s t u d e n t  a t t i t u d e s  toward 

computer a s s i s t e d  i n s t r u c t i o n  t h a t  had been o b t a i n e d  from q u e s t i o n -  

n a i r e s .  When asked  i f  t h e y  p r e f e r r e d  computer a s s i s t e d  i n s t r u c t i o n  

over o t h e r  methods, 50% prefer red  C A I  over any o t h e r  method ( B i t z e r  & 

B o u d r e a u x ,  1 9 6 9 ) ,  77% p r e f e r r e d  i t  o v e r  l e c t u r e s  ( B i t z e r ,  1966; 

Huckabay e t  a l . ,  1979; Pogue, 1984), 93% l i k e d  i t  b e t t e r  t h a n  r e a d i n g  

( Pogue , 1984) , and t h e r e  was no preference over p r in ted  i n s t r u c t i o n  

(Schleutermann e t  a l .  , 1983). I n  no s t u d y  d i d  s t u d e n t s  a s  a  whole 

P re fe r  another method t o  computer a s s i s t e d  i n s t r u c t i o n ;  however, t h e r e  

were some s tuden t s  i n  each s t u d y  who had a p e r s o n a l  p r e f e r e n c e  f o r  

o t h e r  methods ( B i t z e r ,  1966; B i t z e r  & Boudreaux, 1969; Huckabay e t  

a l . ,  1979; Pogue, 1984). 

G e n e r a l l y ,  s t u d e n t s  l i k e d  computer a s s i s t e d  i n s t r u c t i o n  because , 

they were a c t i v e l y  involved i n  l e a r n i n g  ( B i t z e r ,  1966;  Pogue, 1984;  

V a l i s h  & Boyd,  1 9 7 5 ) ,  g o t  i m m e d i a t e  f e e d b a c k  on  t h e i r  answers  

( B i t z e r ,  1966; Schleutermann e t  a l . ,  1983), could e x p e r i m e n t  w i t h o u t  

harm t o  p a t i e n t s  ( B i t z e r ,  1966; B i t z e r  & Boudreaux, 1969), found the  

experience e n j o y a b l e  ( B i  t z e r  & Boudreaux,  196 9;  Ki rchhof f  e t  a l . ,  

1979;  Pogue, 1984;  Sch leu te rmann  e t  a l . ,  l983) ,  could work a t  t h e i r  

own pace  ( B i t z e r ,  1 9 6 6 ) ,  a n d  f o u n d  t h e  me thod  time e f f i c i e n t  

( Schleutermann e t  a l .  , 1983 ) . Students  d id  no t  f e e l  t h a t  they needed 

t y p i n g  s k i l l s  ( B i t z e r  & Boudreaux,  1 9 6 9 ;  P o g u e ,  1 9 8 4 )  o r  t h a t  

a d j u s t i n g  t o  t h e  mechanics  of working t h e  computer i n t e r f e r e d  with 



l e a r n i n g  ( B i t z e r  & Boudreaux, 1969). I n  t h e  study t h a t  repor ted  t h e  

m o s t  n e g a t i v e  r e s p o n s e s  t o  c o m p u t e r  a s s i s t e d  i n s t r u c t i o n  

( S c h l e u t e r m a n n  e t  a l . ,  1983) ,  t h e  s t u d e n t s  e x p e r i e n c e d  problems 

access ing the  computer and there  were e r r o r s  i n  the  program i t s e l f .  

I n  summary, i t  a p p e a r s  t h a t  s t u d e n t s  genera l ly  have favourable 

a t t i t u d e s  toward computer  a s s i s t e d  i n s t r u c t i o n  and p r e f e r  i t  o v e r  

o t h e r  methods of  i n s t r u c t i o n  once they have had experience with it. 

A s  w e l l ,  s t u d e n t s  a r e  more l i k e l y  t o  have  p o s i t i v e  a t t i t u d e s  toward 

computer  a s s i s t e d  i n s t r u c t i o n  when t h e  information is new and is seen 

t o  have p r a c t i c a l  v a l u e ,  when t h e y  a r e  h a v i n g  c o n c u r r e n t  c l i n i c a l  

e x p e r i e n c e  r e l a t e d  t o  t h e  t o p i c  o f  i n s t r u c t i o n ,  and when t h e  

informat ion  is not perceived a s  d i f f i c u l t  o r  d u l l .  

Other v a r i a b l e s .  Other v a r i a b l e s  i n v e s t i g a t e d  i n  t h e  s t u d i e s  , 

were c o g n i t i v e  s t y l e ,  a b i l i t y ,  t y p e  o f  c l i n i c a l  e x p e r i e n c e ,  

d e m o g r a p h i c  i n f o r m a t i o n ,  t ime t a k e n  f o r  d e v e l o p m e n t  o f  t h e -  

i n s t r u c t i o n ,  and c o s t  of development. The f i n d i n g s  r e l a t e d  t o  each of 

these  v a r i a b l e s  are presented i n  t h i s  sec t ion .  

'ho s t u d i e s  ( B i t z e r ,  1966; Kirchhoff & Holzemer, 1979)  r e p o r t e d  

f i n d i n g s  on t h e -  r e l a t i o n s h i p  o f  cogn i t ive  s t y l e  t o  s tuden t  l ea rn ing  

with computer a s s i s t e d  ins t ruc t ion .  B i  t z e r  ( 1  966 ) used Kaganl s ( no 

c i t a t i o n  i n  B i t z e r ,  1966) t e s t  f o r  c o g n i t i v e  s t y l e  t o  c a t e g o r i z e  

s t u d e n t s  according t o  whether they used a s s o c i a t i v e ,  a n a l y t i c a l ,  o r  

i n f e r e n t i a l  methods f o r  l e a r n i n g .  Dur ing t h e  computer  a s s i s t e d  



i n s t r u c t i o n ,  s tuden t s  who had an  i n f e r e n t i a l  s t y l e  were more l i k e l y  t o  

so lve  problems by conducting experiments ( r  = -721,  c h e c k i n g  r e s u l t s  

w i t h  s e l e c t e d  c o n d i t i o n s  ( r  = .92, p  < . 0 5 ) ,  and then answering t h e  

q u e s t i o n .  Of t h e  t h r e e  c o g n i t i v e  s t y l e s ,  s t u d e n t s  f a v o u r i n g  

i n f e r e n t i a l  methods had t h e  h ighes t  c o r r e l a t i o n  with p o s t t e s t  scores ,  

al though t h i s  r e l a t i o n s h i p  was not  s t a t i s t i c a l l y  r e l i a b l e .  

K i r c h h o f f  and Holzemer ( 1979) used Kolb, Rubin, and McIntyrets  

( c i t e d  i n  Kirchhoff  & Holzemer,  1979) l e a r n i n g  s t y l e  i n v e n t o r y  t o  

c l a s s i f y  s t u d e n t s  i n t o  o n e  o f  f o u r  l e a r n i n g  modes -- c o n c r e t e  

experience,  r e f l e c t i v e  observat ion ,  a b s t r a c t  c o n c e p t u a l i z a t i o n ,  and 

a c t i v e  e x p e r i m e n t a t i o n .  They found t h a t  s t u d e n t s  e x p e r i e n c i n g  

computer a s s i s t e d  i n s t r u c t i o n  who used a c t i v e  e x p e r i m e n t a t i o n  t ended  

t o  g e t  h i g h e r  p o s t t e s t  s c o r e s ,  a l t h o u g h  t h i s  r e l a t i o n s h i p  was not  

s t a t i s t i c a l l y  r e l i a b l e .  One could conclude t h a t  1 e a r n i n g  s t y l e  does  

not  a f f e c t  the  amount of l ea rn ing  accomplished us ing computer a s s i s t e d  

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

Four s t u d i e s  (B i t ze r ,  1966; Boettcher e t  a l . ,  1981; Kirchhoff et 

a l . ,  1979;  Sch leu te rmann  e t  a l .  , 1983)  c o l l e c t e d  p r e t e s t  d a t a  on 

s t u d e n t  a b i l i t y .  Grade p o i n t  a v e r a g e s  and s c o r e s  on the  Graduate 

Record Examination were used t o  measure t h i s  v a r i a b l e .  None o f  t h e  

s t u d i e s  r e p o r t e d  any s t a t i s t i c a l l y  r e l i a b l e  r e l a t i o n s h i p  between 

a b i l i t y  and p o s t t e s t  s c o r e s  f o r  e i t h e r  e x p e r i m e n t a l  o r  compar ison 

groups. 

Two s t u d i e s  (Conklin, 1983; Kirchhoff & Holzemer, 1979) mentioned 



t h a t  s t u d e n t s  were h a v i n g  c o n c u r r e n t  c l i n i c a l  exper ience  i n  a reas  

r e l e v a n t  t o  the  computer a s s i s t e d  i n s t r u c t i o n .  Only Ki rchhof f  and 

Holzemer ( 1979) r e p o r t e d  f i n d i n g s  a s  t o  whether c l i n i c a l  experience 

had an  e f f e c t  on outcomes. They found t h a t  s t u d e n t s  who were  h a v i n g  

c l i n i c a l  experience i n  an a r e a  where they could apply the  information 

learned i n  the  computer a s s i s t e d  i n s t r u c t i o n  t ended  t o  have  h i g h e r  

p o s t t e s t  s c o r e s  ( r  = .25 ,  p < .01)  t h a n  those placed i n  nonrelated 

c l i n i c a l  a reas .  

Four s t u d i e s  ( B o e t t c h e r  e t  a l . ,  1981;  Huckabay e t  a l . ,  1979; 

Schleutermann e t  a l . ,  1983; Valish & Boyd, 1975) co l l ec ted  demographic 

i n f o r m a t i o n  on t h e  pa r t i c ipan t s .  Depending on t h e  study,  information 

was c o l l e c t e d  on age, sex,  educat ional  background, previous experience 

i n  nursing,  mar i t a l  s t a t u s ,  c u r r e n t  work a r e a ,  and previous experience 

with computer a s s i s t e d  i n s t r u c t i o n .  I n  a l l  but one, Huckabay e t  a l . ' s  

( 197 9 )  s t u d y  , none of  t h e s e  v a r i a b l e s  co r re la t ed  s i g n i f i c a n t l y  with 

any o ther .  Huckabay e t  a l .  found t h a t  age had an inver se  c o r r e l a t i o n  

t o  pretes t  scores  of knowledge of the  sub jec t  (r = - . 3 3 ,  p < .05) and 

t o  p o s t t e s t  s c o r e s  on a b i l i t y  t o  t r a n s f e r  i n f o r m a t i o n  t o  o t h e r  

s i t u a t i o n s  ( r  = - .41 ,  p < . 01 ) .  These c o r r e l a t i o n s  were based on 

information from a l l  p a r t i c i p a n t s  a n d ,  t h e r e f o r e ,  a r e  n o t  r e l a t e d  

d i r e c t l y  t o  t h e  use of computer a s s i s t e d  i n s t r u c t i o n .  

Four s t u d i e s  ( B i t z e r ,  1966; Hannah, 1978; Ki rchhof f  & Holzemer , 

1979; Sch leu te rmann  e t  a l . ,  1983) repor ted  information on t h e  amount 
> 

of time t o  prepare the  i n s t r u c t i o n a l  ma te r i a l s .  However, each chose a 



d i f f e r e n t  method f o r  r e p o r t i n g  t h i s  i n f o r m a t i o n .  K i r c h h o f f  and 

Holzemer (1979) s t a t e d  t h a t  i t  took two months t o  convert  a n  e x i s t i n g  

ass ignment  i n t o  a 1 - 2 hour u n i t  of computer a s s i s t e d  i n s t r u c t i o n .  

B i t ze r  (1966) took approximately f i v e  weeks t o  p r e p a r e  two h o u r s  of 

m a t e r i a l  s u i t a b l e  f o r  computer  a s s i s t e d  i n s t r u c t i o n .  Hannah (1978) 

s t a t e d  t h a t  i t  took approximate ly  11 weeks t o  p r e p a r e  t h e  computer  

a s s i s t e d  i n s t r u c t i o n  used i n  h e r  s t u d y ,  but she does not  s t a t e  how 

long i t  took s t u d e n t s  t o  comple te  t h e  u n i t .  Sch leu te rmann  e t  a l .  

( 1983) r e p o r t e d  t h a t  i t  took them 170 hours t o  prepare t h e  computer 

a s s i s t e d  i n s t r u c t i o n  versus  188 hours f o r  p r i n t e d  i n s t r u c t i o n .  They 

a l s o  s t a t e d  t h a t  t h e i r  prepara t ion  time reduced with each success ive  

u n i t  a s  they became more e f f i c i e n t .  

Two s t u d i e s  ( B i t z e r  & Boudreaux,  1969; Sch leu te rmann  e t  a l . ,  

1983)  r e p o r t e d  c o s t s  r e l a t e d  t o  computer  a s s i s t e d  i n s t r u c t i o n .  

Sch leu te rmann  e t  a l .  (1983) found t h a t  i t  c o s t  $11,277.83 t o  develop 

and r u n  t h r e e  u n i t s  of  computer  a s s i s t e d  i n s t r u c t i o n  f o r  t w e l v e  

s t u d e n t s  o v e r  n i n e  months. The c o n t r o l  group treatment -- pr in ted  

i n s t r u c t i o n  us ing a l a t e n t  image format -- c o s t  $8,609.18 t o  d e v e l o p  

and use. No conclusions were made about whether they f e l t  these  c o s t s  

were reasonable o r  whether the  add i t iona l  $2,668.65 spent  on computer  

a s s i s t e d  i n s t r u c t i o n  was j u s t i f i e d .  They do mention, however, t h a t  

the  development c o s t  of t h e s e  m a t e r i a l s  r e d u c e s  s u b s  t a n t i a l l y  w i t h  

e a c h  s u c c e s s i v e  u s e ,  whereas  o t h e r  fo rms  o f  i n s t r u c t i o n ,  such  as 

l e c t u r e ,  have f a i r l y  cons i s t en t  cos ts .  



B i t z e r  and Boudreaux (1969) d id  no t  r e p o r t  development c o s t s  but 

focused on the  expense of t h e  hardware needed f o r  computer  a s s i s t e d  

i n s t r u c t i o n .  They e x p r e s s e d  t h i s  a s  a  c o s t  p e r  s t u d e n t  hour a t  a  

te rminal  and amortized the  c o s t s  over f i v e  years .  I n  comparing c o s t s  

f o r  PLATO I11 and PLATO I V ,  they repor ted  t h a t  the  former system c o s t  

between $1.90 and $2.90 per s tuden t  hour while the  l a t t e r  s h o u l d  c o s t  

between 31 and 68 c e n t s  per s tuden t  hour. Much of t h i s  reduced c o s t  

seems t o  be  r e l a t e d  t o  t h e  c o s t  o f  t e r m i n a l s  f o r  t h e  d i f f e r e n t  

computer  s y s  tems . The PLATO I11 s tuden t  console c o s t  approximately 

$5000.00 while the  PLATO IV one was a n t i c i p a t e d  t o  c o s t  $1500.00. 

One f i n a l  observation r e l a t e d  t o  v a r i a b l e s  which might a f f e c t  the  

s t u d y  outcomes was t h a t  a l l  11  s t u d i e s  u s e d  c o m p u t e r  a s s i s t e d  

i n s t r u c t i o n  a s  opposed t o  computer managed i n s t r u c t i o n .  Therefore, 

the  type of computer a s s i s t e d  l e a r n i n g ,  C A I  v e r s u s  C M I ,  was n o t  a . . 
r e l e v a n t  va r i ab le .  

T h i s  c o n c l u d e s  t h e  d e s c r i p t i o n  of t h e  syn thes i s  of  the  f ind ings  

o f  t h e  11 r e s e a r c h  s t u d i e s  i n c l u d e d  i n  t h e  i n t e g r a t i v e  r e v i e w .  

C h a p t e r  5 d i scusses  t h e  impl ica t ions  of these  f ind ings  i n  r e l a t i o n  t o  

t h e o r y ,  n u r s i n g  e d u c a t i o n ,  a n d  p r e v i o u s  r e s e a r c h .  A s  w e l l ,  

recommendations a r e  made f o r  f u t u r e  research  and i n t e g r a t i v e  reviews. 



Chapter 5 

" . . . in  look ing  t o  what has gone before,  one can o f t e n  
ga in  i n s i g h t  on poss ib le  roads  t o  take  t o  t h e  fu tu re . "  

(Townsend, 1983, p. 341) 

The p u r p o s e  of t h i s  s t u d y  was t o  i n t e g r a t e  t h e  f i n d i n g s  of  

r e sea rch  s t u d i e s  on computer a s s i s t e d  l e a r n i n g  i n  nurs ing  education t o  

determine its e f fec t iveness  as compared t o  t r a d i t i o n a l  methods. h i o r  

t o  conducting the  review, the  l i t e r a t u r e  on methods f o r  doing r e v i e w s  

and t h e  problems a s s o c i a t e d  w i t h  them was summarized. A s  w e l l ,  t h e  

use of computers  i n  h e a l t h  c a r e  a g e n c i e s ,  g e n e r a l  e d u c a t i o n ,  and 

n u r s i n g  e d u c a t i o n  was examined t o  d e t e r m i n e  c u r r e n t  t r e n d s  and 

a p p l i c a t i o n s  of  computer t e c h n o l o g y  i n  e d u c a t i o n .  T h i s  c h a p t e r  

d i s c u s s e s  t h e  f i n d i n g s  from t h e  i n t e g r a t i v e  review i n  terms of t h e  

i m p l i c a t i o n s  f o r  t h e o r y ,  p r a c t i c e ,  a n d  r e s e a r c h ,  a n d  m a k e s  

recommendations f o r  f u t u r e  a p p l i c a t i o n s  and reviews. 

The first s e c t i o n  of t h i s  chapter  summarizes t h e  f i n d i n g s  on t h e  

e f f e c t i v e n e s s  of  computer a s s i s t e d  l e a r n i n g  i n  n u r s i n g  e d u c a t i o n  

according t o  t h e  fol lowing top ics :  immediate ach ievement ,  r e t e n t i o n  

of  knowledge,  a p p l i c a t i o n  o f  knowledge, i n s t r u c t i o n a l  time, s tudent  

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

i n s t r u c t i o n .  Each t o p i c  is discussed i n  terms of the  cons is tency of 

t h e  f i n d i n g s  from the  c u r r e n t  review w i t h  t h o s e  o f  p r e v i o u s  r e v i e w s  

and r e s e a r c h .  Next,  t h e  f ind ings  a r e  r e l a t e d  t o  c u r r e n t  t h e o r i e s  of 



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

e d u c a t i o n  a n d  f u r t h e r  r e s e a r c h  a r e  c o n s i d e r e d .  F i n a l l y ,  

recommendations a r e  made f o r  f u r t h e r  i n t e g r a t i v e  reviews on computer 

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

on of  t h e  

s a t e  a c h i e v w  The r e s u l t s  o f  t h i s  meta-analytic and 

q u a l i t a t i v e  r e v i e w  showed t h a t  n u r s i n g  s t u d e n t s  u s i n g  c o m p u t e r  

a s s i s t e d  i n s t r u c t i o n  l e a r n e d  more  i n i  t i a l l y  t h a n  t h o s e  g i v e n  

t r a d i t i o n a l  i n s t r u c t i o n ,  p a r t i c u l a r l y  when the  computer was used a s  a  

supplement  t o  o the r  methods. In  t h e  t y p i c a l  implementation, computer 

a s s i s t e d  l e a r n i n g  r a i s e d  e x a m i n a t i o n  s c o r e s  by a p p r o x i m a t e l y  f i v e  

p e r c e n t a g e  p o i n t s ,  o r  about .48 standard '  devia t ions .  Thus, when t h e  

d i s t r i b u t i o n  of scores  on examinations t e s t i n g  immedia te  ach ievement  

i s  based on t h e  average s tuden t  who was given t r a d i t i o n a l  i n s t r u c t i o n  

r e c e i v i n g  a score  a t  t h e  50th p e r c e n t i l e ,  t he  t y p i c a l  nurs ing  s t u d e n t  

us ing computer a s s i s t e d  i n s t r u c t i o n  scored a t  t h e  68th pe rcen t i l e .  

These r e s u l t s  a r e  c o n s i s t e n t  wi th  p r e v i o u s  r e v i e w s  on computer  

a s s i s t e d  i n s t r u c t i o n  i n  genera l  education. E a r l i e r  meta-analytic and 

box-score reviews (Edwards e t  a l . ,  1975;  H a r t l e y ,  1977; Jamison e t  

a l . ,  1974; Visonhaler & Bass, 1972) were unanimous i n  s t a t i n g  t h a t ,  i n  

e l e m e n t a r y  e d u c a t i o n ,  computer  a s s i s t e d  i n s t r u c t i o n  u s e d  a s  a  

supplement  was more e f f e c t  t h a n  t r a d i t i o n a l  methods alone. A t  t h e  



s e c o n d a r y  (Kulik, Bangert & Williams, 1983) and post-secondary l e v e l s  

(Kulik, Kulik, & Cohen, 1980), sma l l e r  e f f e c t  s i z e s  f o r  achievement  

have  been obtained than those i n  elementary education;  however, these  

reviewers have still supported the  e f fec t iveness  of computer a s s i s t e d  

i n s t r u c t i o n  over o the r  methods. 

I n  t h i s  r e v i e w ,  s e v e r a l  of  t h e  c h a r a c t e r i s t i c s  of  t h e  primary 

s t u d i e s  were found t o  be as soc ia ted  w i t h  t h e  e f f e c t  s i z e s  a c h i e v e d .  

The most obv ious  d i f f e r e n c e  r e l a t e d  t o  how t h e  computer  a s s i s t e d  

i n s t r u c t i o n  was used. When used a s  a supp lement  t o .  o t h e r  methods,  

computer  a s s i s t e d  i n s t r u c t i o n  had an average e f f e c t  s i z e  of 1.31 f o r  

immediate achievement. This means t h a t  t h e  average  s t u d e n t  who used 

computer  a s s i s t e d  i n s t r u c t i o n  as a n  a d j u n c t  t o  o t h e r  i n s t r u c t i o n  

scored a t  t h e  90th p e r c e n t i l e  on examinations. When computer a s s i s t e d  

i n s t r u c t i o n  was used as a r e p l a c e m e n t  f o r  o t h e r  methods, the  mean 

e f f e c t  s i z e  was .27. These f i n d i n g s  p a r a l l e l  t h o s e  r e p o r t e d  by 

Edwards e t  a l .  ( 1975) f o r  e lementary  s t u d e n t s  and by Jamison e t  a l .  

(1974)  f o r  s e c o n d a r y  and pos t - secondary  s t u d e n t s .  I n  f a c t ,  b o t h  

Thomas (1979) and Hallworth and Brebner ( c i t e d  i n  Foreman, 1983) found 

t h a t  when computer a s s i s t e d  i n s t r u c t i o n  was used a s  a  supp lement ,  i t  

g e n e r a l l y  produced g r e a t e r  achievement  r e g a r d l e s s  of t h e  teaching 

s t r a t e g y ,  computer system, t e s t i n g  method, o r  l e v e l  of  education. 

One q u e s t i o n  r a i s e d  i n  t h e  r e s e a r c h  on computer  a s s i s t e d  

i n s t r u c t i o n  is whether i t  is more e f f e c t i v e  than o t h e r ,  less expensive 

m e t h o d s  u s e d  t o  a u g m e n t  t r a d i t i o n a l  i n s t r u c t i o n .  Suppes and 



Morningstar ( c i t e d  i n  Jamison e t  a l . ,  1974) found t h a t  classroom d r i l l  

and p r a c t i c e  can accompl i sh  t h e  same r e s u l t s  a s  computer  a s s i s t e d  

i n s t r u c t i o n  e x c e p t  t h a t  t h e  classroom approach takes  twice a s  long. 

Dick and L a t t a  ( c i t e d  i n  Visonhaler & B a s s ,  1972)  found t h a t  e i g h t h  

g r a d e  s t u d e n t s  had g r e a t e r  ach ievement  wi th  programmed i n s t r u c t i o n  

than they d id  with computer a s s i s t e d  i n s t r u c t i o n .  On the  o t h e r  hand,  

H a r t l e y l s  (1977) review r e p o r t s  t h a t  al though e f f e c t  s i z e s  produced by 

computer a s s i s t e d  i n s t r u c t i o n  were not  a s  large a s  t h o s e  produced by 

t u t o r i n g ,  t h e y  w e r e  l a r g e r  t h a n  e f f e c t s  produced by programmed 

i n s t r u c t i o n  o r  the  use of i n d i v i d u a l  l e a r n i n g  packets.  

I n  t h e  c u r r e n t  review, t h e  e f f e c t s  f o r  s tudent  achievement always 

favoured computer a s s i s t e d  i n s t r u c t i o n  over l e c t u r e  ; however,  i f  t h e  

o u t l y i n g  s t u d y  i s  e l i m i n a t e d ,  t h e r e  were v i r t u a l l y  no measurable  

a d v a n t a g e s  when c o m p u t e r  a s s i s t e d  i n s t r u c t i o n  was  u s e d  a s  a  

r e p l a c e m e n t  f o r  pr in ted  i n s t r u c t i o n .  One explanat ion  f o r  t h i s  l a t t e r  

f i n d i n g  r e l a t e s  t o  the  s i m i l a r i t y  i n  f o r m a t t i n g  t h a t  c a n  e x i s t  w i t h  

bo th  computer  a s s i s t e d  and p r in ted  i n s t r u c t i o n .  In  t h i s  review, the  . 
two s t u d i e s  t h a t  used p r i n t e d  i n s t r u c t i o n  a s  t h e  compar ison g roup  

t r e a t m e n t  ( B o e t t c h e r  e t  a l .  , 1981 ; Schleutermann e t  a l . ,  1983) used 

s i m i l a r  approaches t o  prepare  t h e  i n s t r u c t i o n a l  ma te r i a l s .  The a c t u a l  

l e s son  o r  s imula t ion  was developed first and then produced a s  computer 

a s s i s t e d  and p r in ted  i n s t r u c t i o n .  By preparing the  m a t e r i a l s  i n  t h i s  

way, t h e  a u t h o r s  e n s u r e d  t h a t  bo th  t h e  c o n t e n t  and t h e  format f o r  

d e l i v e r y  i n  t h e  two f o r m s  o f  i n s t r u c t i o n  w e r e  a s  c o m p a r a b l e  a s  



poss ib le .  A s  a  r e s u l t ,  i t  i s  not  s u r p r i s i n g  t h a t  t h e  e f f e c t .  s i z e s  f o r  

s t u d e n t  a c h i e v e m e n t  c o m p a r i n g  c o m p u t e r  a s s i s t e d  a n d  p r i n t e d  

i n s t r u c t i o n  a r e  c l o s e  t o  z e r o  a s  t h e  u n i t s  o f  i n s t r u c t i o n  were so 

similar i n  content  and i n  i n s t r u c t i o n a l  approach. 

I n  t h i s  review, t h e  mean e f f e c t  s i z e  obtained favour ing computer 

a s s i s t e d  i n s t r u c t i o n  over l e c t u r e s  may have  been a f f e c t e d  by o t h e r  

f a c t o r s .  A l l  of the  t e s t s  used t o  measure the  d i f f e r e n c e s  i n  s tuden t  

ach ievement  between t h e s e  two methods were based on t h e  g e n e r a l  

s u b j e c t  a r e a  r a t h e r  than on t h e  s p e c i f i c  information contained wi th in  

the  u n i t  of i n s t r u c t i o n .  If tests of genera l  knowledge do not  measure 

t r u e  e f f e c t  s i z e s  a s  w e l l  a s  achievement tests based s p e c i f i c a l l y  on 

t h e  u n i t  o f  i n s t r u c t i o n ,  t h e n  t h e  e f f e c t  s i z e s  o b t a i n e d  f o r  

d i f f e r e n c e s  i n  s t u d e n t  a c h i e v e m e n t  b e  t w e e n  computer  a s s i s t e d  

i n s t r u c t i o n  and l e c t u r e s  may be u n d e r e s t i m a t e d .  F u r t h e r  r e s e a r c h  

would be necessary t o  determine i f  t h i s  hypothesis  i s  t r u e .  

One trend t h a t  was noted  b u t  c o u l d  n o t  be c o n s i d e r e d  r e l i a b l e  

g i v e n  t h e  s m a l l  number of  s t u d i e s  was t h a t  e f f e c t  s i z e s  tended t o  

decrease  with the  amount of nursing e d u c a t i o n  and p r a c t i c e  s t u d e n t s  

h a d  r e c e i v e d .  Computer  a s s i s t e d  i n s t r u c t i o n  t ended  t o  b e  more 

e f f e c t i v e  f o r  b a s i c  e d u c a t i o n  of  n u r s e s  ( h o s p i t a l  t r a i n i n g  a n d  

b a c c a l a u r e a t e  l e v e l s )  t h a n  i t  was f o r  g radua te  nurses using i t  f o r  

c o n t i n u e d  e d u c a t i o n .  T h i s  f i n d i n g  would n e e d  f u r t h e r  s t u d y  t o  

determine i f  it  could be considered r e l i a b l e .  

Three c h a r a c t e r i s t i c s  r e l a t e d  t o  the  s t u d i e s '  research  des ign and 



methodology were a s s o c i a t e d  w i t h  t h e  e f f e c t  s i z e s  obtained. One of 

these  c h a r a c t e r i s t i c s  was the  l eng th  of t h e  study. S tud ies  of s h o r t e r  

d u r a t i o n  t e n d e d  t o  p r o d u c e  l a r g e r  e f f e c t  s i z e s  f o r  s t u d e n t  

ach ievement .  S i m i l a r  f i n d i n g s  have been r e p o r t e d  i n  r e v i e w s  o f  

computer  a s s i s t e d  i n s t r u c t i o n  ( K u l i k  e t  a l . ,  1983) and of t u t o r i n g  

methods (Cohen e t  a l . ,  1982). One i n t e r p r e t a t i o n  f o r  t h i s  f i n d i n g  i s  

t h a t  s t u d i e s  which t a k e  p l a c e  o v e r  a  s h o r t e r  time span a r e  b e t t e r  

con t ro l l ed  than those t h a t  t ake  longer .  Theref  o r e ,  s h o r t e r  s t u d i e s  

a r e  more l i k e l y  t o  measure  t h e  t r u e  e f f e c t s  of i n s t r u c t i o n  because 

t h e r e  i s  l e s s  time f o r  o t h e r  v a r i a b l e s ,  s u c h  as  e x p e r i e n c e ,  t o  

i n f l u e n c e  s t u d e n t  ach ievement .  If s t u d i ' e s  o c c u r  o v e r  a  period of 

weeks and use one o r  two c l a s s e s  from t h e  same i n s t i t u t i o n  f o r  t h e  

p a r t i c i p a n t s ,  i t  would be poss ib le  f o r  them t o  sha re  t h e i r  experiences 

o c c u r r e d ,  t h e r e  would  b e  v e r y  l i t t l e  o b s e r v e d  d i f f e r e n c e  i n  

achievement between the  experimental and compar ison g r o u p s ,  and t h e  

t r u e  e f f e c t  of computer a s s i s t e d  i n s t r u c t i o n  would be underestimated. 

This i n t e r p r e t a t i o n  must be considered specu la t ive  a s  the  s t u d i e s  d i d  

n o t  p r o v i d e  d a t a  on whether shar ing  of information occurred among the  

p a r t i c i p a n t s .  However, i t  i s  i n t e r e s t i n g  t o  n o t e  t h a t ,  i n  t h i s  

r e v i e w ,  t h e  most ex t reme  e f f e c t  s i z e s ,  both p o s i t i v e  and negative,  

were assoc ia ted  with s t u d i e s  t h a t  were less than e i g h t  weeks long. 

Another s tudy  c h a r a c t e r i s t i c  t h a t  was as soc ia ted  with the  e f f e c t  

s i z e s  o b t a i n e d  f o r  s t u d e n t  ach ievement  was t h e  r e s e a r c h  d e s i g n .  



Stud ies  with a p re tes t -pos t t e s t  des ign produced larger e f f e c t  s i z e s  i n  

favour of computer a s s i s t e d  i n s t r u c t i o n  t h a n  t h o s e  w i t h  a p o s t t e s t  

o n l y  d e s i g n .  One p o s s i b l e  e x p l a n a t i o n  f o r  t h i s  f i n d i n g  is  t h a t  

p r e t e s t i n g  the  p a r t i c i p a n t s  increased t h e i r  awareness of being p a r t  of 

a  r e s e a r c h  s t u d y  and,  a s  a  r e s u l t ,  t h e y  p u t  more e f f o r t  than they 

normally would have i n t o  the  task. Again, t h i s  i n t e r p r e t a t i o n  must be 

c o n s i d e r e d  specu la t ive  a s  t h e  s t u d i e s  did no t  provide d a t a  t o  support  

t h i s  explanation.  

One s t u d y  c h a r a c t e r i s t i c  t h a t  has not  been mentioned before a s  

in f luenc ing  e f f e c t  s i z e s  was t h e  repor ted  r e l i a b i l i t y  o f  t h e  outcome 

measure.  I n  t h e  c u r r e n t  review, those s t u d i e s  t h a t  repor ted  t e s t i n g  

the  outcome measure f o r  r e l i a b i l i t y  achieved a  h i g h e r  a v e r a g e  e f f e c t  

s i z e  (ES = 1 .16 )  t h a n  those t h a t  d id  no t  r e p o r t  t h i s  s t a t i s t i c  (ES = 

.19) .  One c o u l d  i n t e r p r e t  t h i s  f i n d i n g  a s  i n d i c a t i n g  t h a t  t h o s e  . 
s t u d i e s  t h a t  developed r e l i a b l e  measures and reported t h i s  were more 

l i k e l y  t o  be measuring t r u e  e f f e c t s  of computer a s s i s t e d  i n s t r u c t i o n  

on s t u d e n t  achievement. I n  t h e  absence of d a t a  from t h e  s t u d i e s  t h a t  

d id  n o t  r e p o r t  t e s t  development p r o c e d u r e s ,  t h i s  f i n d i n g  must be 

regarded a s  specula t ive .  

Othe r  r e v i e w s  of  computer  a s s i s t e d  i n s t r u c t i o n  have noted t h a t  

p u b l i c a t i o n  f e a t u r e s  ( y e a r  of  p u b l i c a t i o n ,  form of p u b l i c a t i o n )  

( H a r t l e y ,  1977; Kul ik  e t  a l . ,  1983; Smith, 1980) and controSl ing  f o r  

i n s t r u c t o r  e f f e c t s  (Cohen e t  a l . ,  1982; Kulik, e t  a l . ,  1983; Kulik, e t  

al., 1980) a r e  r e l a t e d  t o  e f f e c t  s i z e s  f o r  achievement. None of these 



c h a r a c t e r i s t i c s  was found t o  be r e l a t e d  t o  e f f e c t  s i z e s  i n  t h i s  

review. The small  sample s i z e  prevented any meaningful i n v e s t i g a t i o n  

of these  var iables .  

R e t e n t i o n o f k n o w l e d n e .  Only one s tudy (Boettcher e t  al. , 1981 ) 

repor ted  measuring r e t e n t i o n  of knowledge. I n  t h i s  c a s e ,  t h e r e  were 

no  d i f f e r e n c e s  i n  achievement  on r e t e n t i o n  e x a m i n a t i o n s  between 

nurs ing  s t u d e n t s  who had used computer a s s i s t e d  i n s t r u c t i o n  o r  p r in ted  

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

reviews (Edwards e t  a l . ,  1974;  Kul ik  e t  a l .  , 1983) .  A s  w e l l ,  bo th  

Edwards  e t  a l .  (1974) '  and S p l i t t g e r b e r  ( c i t e d  i n  Foreman, 1983) 

s u g g e s t  t h a t  r e t e n t i o n  r a t e s  may a c t u a l l y  be l o w e r  f o r  c o m p u t e r  

a s s i s t e d  i n s t r u c t i o n  t h a n  f o r  o t h e r  methods. F u r t h e r  research  is 

needed t o  determine the e f f e c t  of  computer  a s s i s t e d  i n s t r u c t i o n  on 

r e t e n t i o n  of  knowledge. 

c a t i o n  o f  k n o w l e m .  Two s t u d i e s  examined whether nursing 

s t u d e n t s  who learned through computer a s s i s t e d  i n s t r u c t i o n  could apply 

t h i s  knowledge t o  new s i t u a t i o n s  b e t t e r  than those given t r a d i t i o n a l  

i n s t r u c t i o n .  I n  one s t u d y  ( B o e t t c h e r  e t  a l . ,  19811, t h e r e  was no 

r e l i a b l e  d i f fe rence  i n  a b i l i t y  t o  apply information between t h e  groups 

us ing computer a s s i s t e d  i n s t r u c t i o n  and p r in ted  i n s t r u c t i o n .  However, 

both groups had s t a t i s t i c a l l y  r e l i a b l e  ga ins  i n  t h e i r  a b i l i t y  t o  apply 

informat ion  t o  new s i t u a t i o n s .  This f i n d i n g  i n d i c a t e s  t h a t  computer  



a s s i s t e d  i n s t r u c t i o n  and p r i n t e d  i n s t r u c t i o n  are e q u a l l y  e f f e c t i v e  f o r  

h e l p i n g  n u r s i n g  s t u d e n t s  l e a r n  t o  a p p l y  knowledge .  A s  h a s  b e e n  

d i s c u s s e d ,  t h e  l a c k  o f  d i f f e r e n c e  be tween  t h e  g r o u p s  i s  p r o b a b l y  

r e l a t e d  t o  t h e  f a c t  t h a t  b o t h  u n i t s  o f  i n s t r u c t i o n  were e x t r e m e l y  

s i m i l a r  i n  c o n t e n t  and i n s t r u c t i o n a l  approach. The a u t h o r s  s t a t e  t h a t  

they  may n o t  have made good use of t h e  c a p a b i l i t i e s  o f  t h e  computer as 

t h e y  wan ted  t h e i r  materials t o  be a s  p a r a l l e l  a s  p o s s i b l e  f o r  t h e  

purposes  of  t h e  r e sea rch .  

Huckabay e t  a l .  ( 1 9 7 9 )  found  t h a t  n u r s i n g  s t u d e n t s  who u s e d  

compu te r  a s s i s t e d  i n s t r u c t i o n  a s  a  s u p p l e m e n t  t o  l e c t u r e s  h a d  a  

s t a t i s t i c a l l y  r e l i a b l e  i n c r e a s e  i n  t h e i r  p o s t t e s t  s c o r e s  f o r  

a p p l i c a t i o n  over  p r e t e s t  s c o r e s ,  whi le  those  g iven  l e c t u r e s  a l o n e  d i d  

not.  While t h e  d i f f e r e n c e s  i n  achievement between t h e  two &oups were 

n o t  s t a t i s t i c a l l y  r e l i a b l e ,  t h e  r e s u l t s  from t h i s  s t udy  i n d i c a t e  t h a t  

n u r s i n g  s t u d e n t s  d o  b e n e f i t  from u s i n g  computer a s s i s t e d  i n s t r u c t i o n  

t o  l e a r n  how t o  apply  i n f o r m a t i o n  t o  new s i t u a t i o n s .  The f i n d i n g s  

f r o m  b o t h  o f  t h e s e  s t u d i e s  mus t  be cons idered  t e n t a t i v e  a s  no o t h e r  

rev iews  o r  r e s e a r c h  s t u d i e s  r epo r t ed  on a b i l i t y  t o  a p p l y  o r  t r a n s f e r  

knowledge. 

a s t r u c t i o n a l  t a .  I n  c a s e s  where computer a s s i s t e d  i n s t r u c t i o n  

was used a s  a supplement t o  o t h e r  methods ( ~ o n k l i n ,  1983; Huckabay e t  

a l .  , 197 9)  , n u r s i n g  s t u d e n t s  s p e n t  l onge r  l e a r n i n g  t h e  m a t e r i a l  bu t  

ach ieved  h ighe r  examinat ion s c o r e s  ( p  < .05) t h a n  d i d  t h e  c o m p a r i s o n  



group. 

The r e v i e w  f i n d i n g s  a r e  l e ss  c o n c l u s i v e  f o r  the  t h r e e  s t u d i e s  

where c o m p u t e r  a s s i s t e d  i n s t r u c t i o n  r e p l a c e d  o t h e r  f o r m s  o f  

i n s t r u c t i o n .  I n  two of  t h e  t h r e e  s t u d i e s ,  i n s t r u c t i o n a l  time was 

reduced f o r  the  s tuden t s  using computer a s s i s t e d  i n s t r u c t i o n .  One o f  

t h e s e  s t u d i e s  ( B i t z e r ,  1966) r e p o r t e d  t h a t  t h i s  was accompanied by 

s t a t i s t i c a l l y  r e l i a b l e  d i f f e r e n c e s  i n  examination scores  t h a t  favoured 

t h e  g roup  u s i n g  computer a s s i s t e d  i n s t r u c t i o n ,  while the  o the r  s tudy 

( B i t z e r  & Boudreaux, 1969) found no d i f f e r e n c e s  i n  ach ievement .  I n  

t h e  t h i r d  s t u d y  ( P o g u e ,  l 9 8 4 ) ,  n u r s e s  u s i n g  computer  a s s i s t e d  

i n s t r u c t i o n  t o o k  l o n g e r  t o  l e a r n  t h e  m a t e r i a l  and t h e r e  w e r e  no 

repor ted  d i f fe rences  i n  achievement. These t h r e e  s t u d i e s  suggest  t h a t  

nurs ing  s tuden t s  using computer a s s i s t e d  i n s t r u c t i o n  as a  s u b s t i t u t e  

f o r  o t h e r  methods l e a r n  a s  much o r  more than those given conventional 

i n s t r u c t i o n  and may do s o  i n  less time. 

Although t h e  number of  p r imary  s t u d i e s  which repor ted  on t h i s  

a spec t  was small ,  t h i s  f ind ing  p a r a l l e l s  previous reviews. Edwards e t  

a l .  (1975)  and Jamison e t  a l .  (1974) r e p o r t  t h a t ,  on t h e  average, i t  

took s t u d e n t s  l e s s  i n s t r u c t i o n a l  time t o  l e a r n  with computer a s s i s t e d  

i n s t r u c t i o n  t h a n  w i t h  o the r  methods. Also, both Kulik e t  a l .  (1983) 

and Kulik e t  a l .  (1980) found s u b s t a n t i a l  reduct ions  i n  i n s t r u c t i o n a l  

time f o r  s t u d e n t s  u s i n g  computer  a s s i s t e d  i n s t r u c t i o n  b u t  t h e i r  

r e s u l t s  are based on r e p o r t s  from only two o r  th ree  primary s tud ies .  



S t u d e n t  a t u t u d e s .  G e n e r a l l y ,  t h e  f i n d i n g s  from t h i s  review 

i n d i c a t e  t h a t  a l l  nursing s t u d e n t s  have f a v o u r a b l  e  a t  t i  t u d e s  toward 

computer  a s s i s t e d  i n s t r u c t i o n ,  a1 though no s t a t i s t i c a l l y  r e l i a b l e  

d i f fe rences  i n  a t t i t u d e  were found between experimental and comparison 

g r o u p s  i n  t h e  two s t u d i e s  t h a t  measured t h i s .  However, n u r s i n g  

s tuden t s  given computer a s s i s t e d  i n s t r u c t i o n  were more p o s i t i v e  toward 

t h i s  me thod  o n c e  t h e y  h a d  u s e d  i t .  S e v e r a l  p r e v i o u s  r e v i e w s  

(Hallworth & Brebner ,  c i t e d  i n  Foreman, 1983;  Kul ik  e t  a l . ,  1983; 

Kul ik  e t  a l .  , 1980) a l s o  r e p o r t  t h a t  t h e  genera l  r e a c t i o n  of  s tuden t s  

t o  computer  a s s i s t e d  i n s t r u c t i o n  i s  p o s i t i v e  a t  a l l  l e v e l s  o f  

education. 

Kirchhof  f & Holzemer ( 197 9 )  c o r r e l a t e d  t h e i r  a t t i t u d e  measure 

wi th  o t h e r  v a r i a b l e s .  They found t h a t  n u r s i n g  s t u d e n t s  were more 

l i k e l y  t o  have p o s i t i v e  a t t i t u d e s  toward computer a s s i s t e d  i n s t r u c t i o n  

when the  information they were l e a r n i n g  was new and was s e e n  t o  have 

p r a c t i c a l  va lue ,  when they were having concurrent  c l i n i c a l  experience 

r e l a t e d  t o  the  t o p i c  of i n s t r u c t i o n ,  and when the  i n s t r u c t i o n  was n o t  

perceived a s  d i f f i c u l t  o r  d u l l .  No o t h e r  s t u d i e s  o r  reviews a r e  known 

t h a t  have repor ted  on these  aspects .  It would be valuable  f o r  f u t u r e  

r e s e a r c h  t o  d e t e r m i n e  i f  t h e s e  c o n d i t i o n s ,  when met ,  r e s u l t  i n  

increased achievement. 

Othervari,& The o t h e r  v a r i a b l e s  c o n s i d e r e d  which could 
i 

i n f l u e n c e  t h e  e f f e c t i v e n e s s  o f  computer  a s s i s t e d  i n s t r u c t i o n  i n  



n u r s i n g  e d u c a t i o n  were c o g n i t i v e  s t y l e ,  a b i l i t y ,  type of c l i n i c a l  

experience,  demographic information, time taken f o r  development of the  

i n s t r u c t i o n ,  and c o s t s .  No s t a t i s t i c a l l y  r e l i a b l e  d i f f e r e n c e s  i n  

achievement between the  experimental and comparison groups were  found 

t h a t  c o u l d  be a t t r i b u t e d  t o  c o g n i t i v e  s t y l e  o r  a b i l i t y .  One study 

(Kirchhoff & Holzemer, 1979)  r e p o r t e d  on t h e  e f f e c t  o f  c o n c u r r e n t  

c l i n i c a l  experience i n  a  r e l a t e d  area. I n  t h i s  case ,  nursing s tuden t s  

us ing computer a s s i s t e d  i n s t r u c t i o n  who were p laced i n  a n  a r e a  where 

t h e y  c o u l d  a p p l y  t h e  i n f o r m a t i o n  learned had higher p o s t t e s t  sco res  

than those i n  an unre la ted  area .  
I 

None of  t h e  f o u r  s t u d i e s  t h a t  c o l l e c t e d  demographic information 

on t h e  p a r t i c i p a n t s  found any s t a t i s t i c a l l y  r e l i a b l e  d i f f e r e n c e s  

between groups t h a t  could be re l a t ed  t o  t h e  e f f e c t i v e n e s s  of computer 

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

The l as t  two v a r i a b l e s  c o n s i d e r  t h e  e f f e c t i v e n e s s  of computer 

a s s i s t e d  i n s t r u c t i o n  i n  r e l a t i o n  t o  f a c u l t y  and a d m i n i s t r a t i o n .  On 

t h e  a v e r a g e ,  i t  took approximately two months t o  prepare two hours of 

computer a s s i s t e d  i n s t r u c t i o n .  A l l  f o u r  s t u d i e s  r e c o g n i z e d  t h a t  

i n i t i a l  development of i n s t r u c t i o n a l  ma te r i a l s  is expe.nsive , but t h a t  

the  c o s t s  a r e  reduced wi th  successive use and should be c o n s i d e r e d  i n  

r e l a t i o n  t o  t h e  number o f  s t u d e n t s  t a u g h t .  A s  w e l l ,  t h e  c o s t -  

e f fec t iveness  of computer  a s s i s t e d  i n s t r u c t i o n ,  which can  be used 

r e p e a t e d l y  o v e r  l o n g  p e r i o d s  o f  t i m e ,  s h o u l d  be  compared t o  

i n s t r u c t i o n a l  c o s t s  f o r  o t h e r  methods, such a s  l e c t u r e s .  The a c t u a l  



C o s t s  r e p o r t e d  f o r  development  and maintenance of computer a s s i s t e d  

i n s t r u c t i o n  were meaningless a s  no comparative d a t a  was provided which 

encompassed both aspects .  

I n  t h e i r  r e v i e w ,  Chambers and S p r e c h e r  (1983)  s t a t e  t h a t  the  

average time f o r  courseware development is 100 h o u r s  f o r  one  hour  o f  

computer  a s s i s t e d  i n s t r u c t i o n .  Reports of  c o s t s  f o r  development and 

m a i n t e n a n c e  v a r y  w i d e l y  b e c a u s e  o f  t h e  v a r i a t i o n  i n  f a c t o r s  

c o n s i d e r e d .  N o r r i s  ( c i t e d  i n  Foreman, 1983) h a s  pointed  out  t h a t  

c o s t s  f o r  t r a d i t i o n a l  i n s t r u c t i o n  have been inc reas ing  a t  t h e  r a t e  of  

13% a  y e a r  ( 197 5-78) w h i l e  t h o s e  f o r  computer a s s i s t e d  i n s t r u c t i o n  

were decreas ing a t  5% a year. Braun ( c i t e d  i n  Foreman, 1983) found 

t h a t  s t u d e n t  a t t e n d a n c e  increased when computer a s s i s t e d  i n s t r u c t i o n  

was used and t h i s  r e s u l t e d  i n  a  t a x  cos t  saving t o  t h e  public .  

I f  t h e  c o s t  e s t i m a t e s  o f  computer  a s s i s t e d  i n s t r u c t i o n  a r e  

a d j u s t e d  t o  i n c l u d e  t h e  h i d d e n  c o s t s  o f  h a r d w a r e ,  s o f t w a r e ,  

m a i n t e n a n c e ,  and  s u p p o r t ,  t h e n  i t  may b e  more e x p e n s i v e  t h a n  

t r a d i t i o n a l  i n s t r u c t i o n  (Foreman, 1983). On the  o t h e r  hand, K e a r s l e y  

( c i t e d  i n  Foreman, 1983) has s t a t e d  t h a t  c o s t  e s t ima tes  a r e  based on 

the  assumption t h a t  computer a s s i s t e d  i n s t r u c t i o n  i s  a s  e f f e c t i v e  a s  

t r a d i t i o n a l  methods. C o n s i d e r i n g  t h a t  s t u d e n t s  achieve a s  much o r  

more with computer a s s i s t e d  i n s t r u c t i o n  and i n  less  t i m e ;  t h a t  some 

t y p e s  of computer  a s s i s t e d  i n s t r u c t i o n ,  e.g. s imula t ions ,  can not  be 

presented by t r a d i t i o n a l  methods;  and t h a t  s t u d e n t s  have p o s i t i v e  

a t t i t u d e s  toward t h i s  form of i n s t r u c t i o n ;  c o s t  e s t ima tes  f o r  computer 



a s s i s t e d  i n s t r u c t i o n  v e r s u s  t r a d i t i o n a l  methods should a c t u a l l y  be 

i n t e r p r e t e d  as g iv ing  computer a s s i s t e d  i n s t r u c t i o n  the  edge. 

ons f o r  Theorv D e v e l o m  

It was n o t  a purpose  of  t h i s  i n t e g r a t i v e  review t o  be a b l e  t o  

r e l a t e  t h e  r e s u l t s  t o  t h e o r i e s  o f  l e a r n i n g .  The m a j o r i t y  of t h e  

r e s u l t s  i n  t h i s  review were obtained from d a t a  i n  t h e  primary s t u d i e s  

based on o b j e c t i v e  measures  of s t u d e n t  ach ievement ,  i n s t r u c t i o n a l  

time, and a t t i t u d e s .  Since the  a c t u a l  process involved i n  achieving 

t h e s e  outcomes was n o t  c o n s i d e r e d  i n  t h e  p r i m a r y  - s t u d i e s ,  a n y  

s t a t e m e n t s  r e l a t i n g  these  r e s u l t s  t o  t h e o r i e s  of l e a r n i n g  would have 

t o  be based on in fe rence  alone. 

One t h e o r y  which s h o u l d  be cons idered ,  however, r e l a t e s  t o  t h e  

e f f e c t s  of i n s t r u c t i o n a l  technology on school  learning.  Kulik ( 19 8 1 ) 

developed a model which s u g g e s t s  t h a t  computer a s s i s t e d  i n s t r u c t i o n  

would be more e f f e c t i v e  a t  lower l e v e l s  of e d u c a t i o n  because  younger 

s t u d e n t s  need t h e  s t i m u l a t i o n  and g u i d a n c e  of  a h i g h l y  r e a c t i v e  

teaching medium. Post-secondary s t u d e n t s  p r o f i t  more from s o l v i n g  

problems themse lves .  Hence, a h i g h l y  i n t e r a c t i v e  medium, such a s  

computer a s s i s t e d  i n s t r u c t i o n ,  may a c t u a l l y  i n t e r f e r e  w i t h  l e a r n i n g .  

For example , d r i l l  and p r a c t i c e  and t u t o r i a l  programs usua l ly  r equ i re  

the  s tudent  t o  progress through the  l e s son  fol lowing a sequence set by 

t h e  programmer. The q u e s t i o n  and answer f o r m a t  pre-supposes t h a t  

ques t ions  have one r i g h t  answer. While t h i s  approach may be e f f e c t i v e  



f o r  t e a c h i n g  younge r  s t u d e n t s  and  f o r  l o w e r  l e v e l s  o f  c o g n i t i v e  

l e a r n i n g  (knowledge  and c o m p r e h e n s i o n ) ,  i t  l i t t l e  o r  no  

p r a c t i c e  i n  c h a l l e n g i n g  wha t  o t h e r s  t a k e  t o  be t h e  ' f a c t s 1 ,  of 

a s s e m b l i n g  d a t a  i n t o  t h e o r i e s  and  t e s t i n g  them, o r  s o l v i n g  n o v e l  

p rob lems  i n  n o v e l  waysn (Garson, 1983, p. 123). Kulik,  Bangert,  and 

Williams ( 1983) state t h a t  f i n d i n g s  f rom r e c e n t  r e v i e w s  o f  computer  

a s s i s t e d  i n s t r u c t i o n  s u p p o r t  K u l i k l s  (1981) model. The e f f e c t  s i z e  

f o r  achievement by e lementary  s t u d e n t s  was .41 ( H a r t l e y ,  19771,  by 

secondary s t u d e n t s  was .32 (Kulik e t  al . ,  1983),  and by post-secondary 

s t u d e n t s  was .25 (Kulik e t  a l . ,  1980). 

The f i n d i n g s  f rom t h e  c u r r e n t  review do not  suppor t  t h i s  t rend .  

Two exp lana t ions  are poss ib le .  F i r s t ,  H a r t l e y l s  (1977) s tudy  involved 

o n l y  computer  a s s i s t e d  i n s t r u c t i o n  when used as a supplement, whereas 

t h e  o t h e r  two r e v i e w s  ( K u l i k  e t  a l . ,  1983 ;  K u l i k '  e t  a l e ,  1 9 8 0 )  , 

i n c l u d e d  s t u d i e s  where  t h e  i n s t r u c t i o n  had been a supplement t o  o r  a  

s u b s t i t u t e  f o r  t r a d i t i o n a l  methods .  I n  r e v i e w s  t h a t  i n c l u d e  bo th  

a p p l i c a t i o n s  o r  computer  a s s i s t e d  i n s t r u c t i o n ,  one could a n t i c i p a t e  

r e v i e w  i n c l u d e d  b o t h  t y p e s  o f  compu te r  a s s i s t e d  i n s t r u c t i o n ,  t h e  

f i n d i n g s  could be used as evidence a g a i n s t  K u l i k  ls ( 1981 ) s t a t e m e n t  

t h a t  t h e  e f f e c t i v e n e s s  is a f u n c t i o n  of  i n s t r u c t i o n a l  l e v e l .  

Curren t  e v i d e n c e  s u g g e s t s  t h a t  t h e  e f f e c t i v e n e s s  o f  compu te r  

a s s i s t e d  i n s t r u c t i o n  is more l i k e l y  t o  be a f u n c t i o n  of  t h e  way it is 

used.  For  example ,  mos t  r e v i e w  f i n d i n g s  a r e  q u i t e  c o n s i s t e n t  i n  



r epor t ing  t h a t  computer a s s i s t ed  i n s t r u c t i o n  i s  most e f f e c t i v e  when i t  

is used a s  a  supplement t o  t r a d i t i o n a l  methods. The one problem t h a t  

h a s  n o t  b e e n  a d d r e s s e d  w i t h  any c o n s i s t e n c y  i s  d e t e r m i n i n g  why 

computer a s s i s t e d  i n s t r u c t i o n  is more e f f e c t i v e  f o r  s tuden t  l e a r n i n g .  

I n  n u r s i n g  e d u c a t i o n ,  v e r y  l i t t l e  r e s e a r c h  h a s  been done t o  s tudy 

whether some types  of computer a s s i s t e d  i n s t r u c t i o n  are more e f f e c t i v e  

t h a n  o t h e r s  o r  whe the r  such t h i n g s  a s  t h e  d e g r e e  of  c o n t r o l  t h e  

s tuden t  has over the  l e a r n i n g  experience a c t u a l l y  make a  d i f f e r e n c e  i n  

terms o f  achievement .  It would seem t h a t  f a c t o r s  such a s  these  a r e  

more l i k e l y  t o  be r e l a t e d  t o  the  e f f e c t i v e n e s s  o f  computer  a s s i s t e d  

i n s t r u c t i o n  than t h e  l e v e l  of i n s t r u c t i o n .  

The second explanat ion  of why t h e  f i n d i n g s  from t h i s  r e v i e w  do 

n o t  s u p p o r t  K u l i k f s  ( 1 9 8 1  ) model i s  t h a t  o t h e r  v a r i a b l e s  have  

influenced the  r e s u l t s .  I n  p a r t i c u l a r ,  t he  sample s i z e  i s  s m a l l  and 

may n o t  be r e p r e s e n t a t i v e  of t h e  population. Also, t h e  major i ty  of 

s t u d i e s  had been p u b l i s h e d  i n  j o u r n a l s  and,  i n  p r e v i o u s  r e v i e w s  

( K u l i k ,  1981; Kul ik  e t  a l . ,  1983; Smith, 19801, t h i s  f a c t o r  has been 

shown t o  be r e l a t e d  t o  p o s i t i v e  e f f e c t  s i z e s  f o r  s tuden t  achievement .  

These e f f e c t  s i z e s  may overest imate the  t r u e  e f f e c t s  of  i n s t r u c t i o n  if 

i t  i s  t r u e  t h a t  j o u r n a l s  a r e  more l i k e l y  t o  a c c e p t  s t u d i e s  w i t h  

s t a t i s t i c a l l y  r e l i a b l e  r e s u l t s  f o r  publ ica t ion .  

Another v a r i a b l e  which may have i n f l u e n c e d  t h e  r e s u l t s  of t h i s  

r e v i e w  i s  t h e  p a r t i c i p a n t s  themselves. The review was r e s t r i c t e d  t o  

primary s t u d i e s  i n  nurs ing  e d u c a t i o n .  It i s  p o s s i b l e  t h a t  n u r s i n g  



s t u d e n t s  d i f f e r  i n  t h e i r  approaches t o  o r  motivat ion f o r  l ea rn ing  i n  

compar ison t o  o t h e r  pos t -se 'condary  s t u d e n t  s . However ,  f u r t h e r  

research  would be needed t o  determine i f  t h i s  is t h e  case. 

s 
The major f a c t o r  l i m i t i n g  the  g e n e r a l i z a b i l i t y  of t h e  f ind ings  of 

t h i s  i n t e g r a t i v e  review is the  small number of s t u d i e s  included i n  t h e  

sample.  While t h e  body of research on computer a s s i s t e d  i n s t r u c t i o n  

i n  nurs ing  education is known t o  be l i m i t e d ,  i t  i s  highly l i k e l y  t h a t  

t h e  sample  o b t a i n e d  f o r  t h i s  r e v i e w  is n o t  . r e p r e s e n t a t i v e  of t h e  

population. F i r s t ,  most of the  r e p o r t s  were o b t a i n e d  from p u b l i s h e d  

s o u r c e s .  The l a r g e  number of n a r r a t i v e  r e p o r t s  t h a t  were el iminated 

by the  sampling procedures sugges ts  t h a t  t h e  a c t u a l  number of pr imary  

s t u d i e s  which c o u l d  have  been included i n  t h e  review is much l a r g e r  

t h a n  t h a t  a c h i e v e d .  These s t u d i e s  c o u l d  n o t  be o b t a i n e d  d u e  t o  

l i m i t a t i o n s  of time. 

Second,  t h e  e f f e c t  s i z e s  f o r  s t u d e n t  achievement had a  skewed 

d i s t r i b u t i o n .  With a  sample of s t u d i e s  t h a t  is r e p r e s e n t a t i v e  of t h e  

p o p u l a t i o n ,  t h e  d i s t r i b u t i o n  of the  e f f e c t  s i z e s  might approximate a  

normal d i s t r i b u t i o n .  However, the  c o n s i s t e n c y  o f  t h e  f i n d i n g s  w i t h  

t h o s e  from p r e v i o u s  r e v i e w s  of computer  a s s i s t e d  i n s t r u c t i o n  does 

i n d i c a t e  t h a t  the  f i n d i n g s  from t h i s  s tudy a r e  s i m i l a r  t o  what  might  

be a n t i c i p a t e d  with a  l a r g e r  sample of s tud ies .  

One f u r t h e r  l i m i t a t i o n  t o  t h i s  i n t e g r a t i v e  r e v i e w  i s  t h a t  a l l  



s t u d i e s  were  coded by one pe r son .  The r e s u l t s  of t h e  coding could 

inc lude  b i a s e s  of t h e  reviewer. This would reduce  t h e  r e p l i c a b i l i t y  

Of t h e  r e v i e w  and make t h e  r e s u l t s  q u e s t i o n a b l e .  Having s e v e r a l  

p e o p l e  code t h e  same s t u d i e s  and t h e n  c h e c k i n g  f o r  i n t e r - c o d e r  

r e l i a b i l i t y  would increase  t h e  v a l i d i t y  of  t h e  coding. 

I n  l i g h t  of these  i s sues ,  the  r e s u l t s  of t h i s  review on computer  

a s s i s t e d  i n s t r u c t i o n  i n  n u r s i n g  e d u c a t i o n  s h o u l d  be considered a s  

p r e l i m i n a r y .  F u r t h e r  r e v i e w s  o f  t h e  same t o p i c  a r e  n e e d e d  t o  

e s t a b l i s h  whether t h e  f indings  of t h i s  review a r e  genera l izable .  

ons f o r  Nur- 

The r e s u l t s  of previous reviews on t h e  e f f e c t i v e n e s s  of  computer 

a s s i s t e d  i n s t r u c t i o n  versus  o t h e r  methods,  i n  combina t ion  w i t h  t h e  

f i n d i n g s  from t h e  c u r r e n t  r e v i e w ,  i n d i c a t e  t h a t  computer a s s i s t e d  

i n s t r u c t i o n  is an e f f e c t i v e  method f o r  teaching nursing s tudents .  For 

c o g n i t i v e  l e a r n i n g ,  computer  a s s i s t e d  i n s t r u c t i o n  is most e f f e c t i v e  

f o r  s tuden t  achievement when i t  used a s  a  supplement t o  o t h e r  forms of 

i n s t r u c t i o n .  Moreover, s tuden t s  may l e a r n  t h e  ma te r i a l  i n  less time. 

The technology has  the  p o t e n t i a l  t o  a d a p t  i n s t r u c t i o n  t o  i n d i v i d u a l  

l e a r n i n g  needs and t o  allow s t u d e n t s  t o  l e a r n  a t  t h e i r  own pace and a t  

a  time c o n v e n i e n t  t o  them. The p o s i t i v e  a t t i t u d e s  t h a t  s t u d e n t s  

d e v e l o p  toward t h i s  form of i n s t r u c t i o n  a f t e r  h a v i n g  used  i t  may 

inc rease  motivat ion t o  l e a r n  and, a s  a r e s u l t ,  t h e  amount o f  l e a r n i n g  

t h a t  a c t u a l l y  t akes  place. This review only considered outcomes t h a t  



have been used f requen t ly  t o  measure e f f e c t i v e n e s s  of i n s t r u c t i o n .  No 

a t t e m p t  was made t o  i d e n t i f y  s u b t l e  o r  u n i q u e  outcomes,  s u c h  a s  

c o n f i d e n c e  w i t h  compute r s ,  which may a l s o  r e s u l t  from t h e  u s e  of 

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

B o e t t c h e r  e t  a l .  (1981)  s u g g e s t e d  t h e  i m p o r t a n c e  of  computer 

a s s i s t e d  i n s t r u c t i o n  f o r  n u r s i n g  e d u c a t i o n  i s  r e l a t e d  t o  how t h e  

technology is used r a t h e r  than t h e  f a c t  t h a t  i t  is used. For example, 

t h e  r e s u l t s  o b t a i n e d  by B o e t t c h e r  e t  a l .  (1981)  and Sch leu te rmann  

( 1 9 8 3 )  s u g g e s t  t h a t  p r i n t e d  i n s t r u c t i o n  can be a s  e f f e c t i v e  a s  

computer a s s i s t e d  i n s t r u c t i o n  when t h e  u n i t s  c o v e r  t h e  same c o n t e n t  

and u s e  comparable  approaches t o  i n s t r u c t i o n .  However, i n  these  two 

s t u d i e s ,  the  c a p a b i l i t i e s  of t h e  computer  beyond t h o s e  o f  p r i n t e d  

i n s t r u c t i o n  were ignored f o r  the  purposes of t h e  research .  One might 

a n t i c i p a t e  t h a t  computer a s s i s t e d  i n s t r u c t i o n  would be more e f f e c t i v e  

t h a n  p r i n t e d  i n s t r u c t i o n  i f  u s e  w e r e  made o f  t h e  c o m p u t e r ' s  

c a p a b i l i t i e s  f o r  complex branching wi th in  sequences of i n s t r u c t i o n  s o  

t h a t  t h e  u n i t  i s  a d a p t e d  t o  t h e  ind iv idua l  s t u d e n t ' s  l e a r n i n g  needs 

r a t h e r  than fol lowing a  set format f o r  al l  s tudents .  A s  well ,  once  a 

program i s  e s t a b l i s h e d  f o r  a  s imula t ion ,  t h e  computer is capable of 

providing s t u d e n t s  with a  g r e a t  v a r i e t y  of experiences a s  the  d a t a  f o r  

c a s e  s t u d i e s  can  be  changed e a c h  time t h e  program is  run .  With 

p r in ted  i n s t r u c t i o n ,  the  s t u d e n t  is c o n f i n e d  t o  r e v i e w i n g  t h e  same 

c a s e  s t u d y  o v e r  and over again. The v a r i e t y  of experiences poss ib le  

with computer  a s s i s t e d  i n s t r u c t i o n  may h e l p  s t u d e n t s  become more 



e f f e c t i v e  problem s o l v e r s  and may r e s u l t  i n  improved a b i l i t y  t o  apply  

knowledge t o  new s i t u a t i o n s .  C e r t a i n l y ,  more r e s e a r c h  would be needed 

t o  e s t a b l i s h  w h e t h e r  t h e  q u a l i t y  and v a r i e t y  o f  i n s t r u c t i o n  p o s s i b l e  

wi th  computer a s s i s t e d  i n s t r u c t i o n  i s  more e f f e c t i v e  t han  o t h e r  f o r m s  

such as pr in ted  i n s t r u c t i o n .  

A s  w e l l ,  t h e r e  i s  a n  i n d i c a t i o n  t h a t  c o m p u t e r  a s s i s t e d  

i n s t r u c t i o n  is more e f f e c t i v e  when t h e  computer i s  used i n  combination 

wi th  o t h e r  media, such as aud io  o r  v i s u a l  a i d s .  The two s t u d i e s  which 

o b t a i n e d  t h e  l a rges t  e f f e c t  s i z e s  i n  f a v o u r  o f  a c h i e v e m e n t  w i t h  

c o m p u t e r  a s s i s t e d  i n s t r u c t i o n  ( B i t z e r ,  1966;  C o n k l i n ,  1 9 8 3 )  had 

augmented t h e i r  l e a r n i n g  u n i t s  w i t h  f i l m s  o r  s l i d e s .  T h i s  f i n d i n g  

m u s t  b e  c o n s i d e r e d  p r e l i m i n a r y  as t h e r e  i s  no  o t h e r  e v i d e n c e  t o  

suppor t  t h i s  r e s u l t .  

One p o i n t  t h a t  was made q u i t e  c lear  i n  Schleutermann e t  a l . ' s  

s t u d y  (1983) was t h a t  t h e  u n i t  of  computer a s s i s t e d  i n s t r u c t i o n  mus t  

be  f r ee  o f  major  e r r o r s  i n  programming.  I n  t h e i r  s t u d y ,  s t u d e n t s  

became f r u s t r a t e d  w i th  t h e  i n e f f i c i e n c i e s  and e r r o r s  i n  t h e  program.  

They sugges t  t h a t  t h e s e  d i f f i c u l t i e s  may have i n t e r f e r e d  w i th  l e a r n i n g  

and, t h e w f o r e ,  reduced t h e  p o t e n t i a l  e f f e c t i v e n e s s  o f  t h e  u n i t  o f  

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

P a l i s h  and Boyd's s t udy  (1975) emphasizes t h e  problems a s s o c i a t e d  

w i t h  u s ing  sof tware t h a t  ha s  been developed by o t h e r  i n s t i t u t i o n s .  I n  

t h e i r  s tudy ,  t h e  p o s t t e s t  s c o r e s  f o r  achievement a c t u a l l y  favoured t h e  

u n t r e a t e d  compar i son  g r o u p  a t  a  s i g n i f i c a n c e  l e v e l  t h a t  c o u l d  be  



c o n s i d e r e d  s t a t i s t i c a l l y  r e l i a b l e  ( p  i . O 8 ) .  Thei r  conc lus ion  was 

t h a t  t h e  i n f o r m a t i o n  i n  t h e  u n i t  o f  compu te r  a s s i s t e d  i n s t r u c t i o n  

c o u l d  h a v e  been learned i n  b a s i c  n u r s i n g  programs o r  through c l i n i c a l  

expe r i ences  and,  therefore ,  t h e  computer a s s i s t e d  i n s t r u c t i o n  was n o t  

a p p r o p r i a t e  f o r  t h e i r  s t u d y .  One l e s s o n  t h a t  c a n  be l e a r n e d  from 

t h e i r  expe r i ence  i s  tha t  s o f t w a r e  o b t a i n e d  f rom o t h e r  i n s t i t u t i o n s  

s h o u l d  b e  r e v i e w e d  p r i o r  t o  u s e  t o  e n s u r e  t h a t  i t s  c o n t e n t  i s  

c o n s i s t e n t  w i t h  l e a r n i n g  o b j e c t i v e s  and w i t h  t h e  l e a r n i n g  needs o f  t h e  

s t u d e n t s .  

One u n r e s o l v e d  i s s u e  i s  t h e  c o s t - e f f e c t i v e n e s s  o f  compu te r  

a s s i s t e d  i n s t r u c t i o n  i n  n u r s i n g  e d u c a t i o n .  H o f f e r  e t  a l .  's s t u d y  

(1975) involved nurses  a t  a  remote s i te  who accessed  t h e  i n s t r u c t i o n a l  

u n i t  v i a  te lephone  l i n e s .  R e s u l t s  o f  t h e  s tudy  i n d i c a t e d  t h a t  t h e s e  

n u r s e s  l e a r n e d  a s  much a s  t h o s e  t a u g h t  by t r a d i t i o n a l  methods .  

Therefore ,  i t  seems t h a t  computer a s s i s t e d  i n s t r u c t i o n  c o u l d  be u s e d  

e f f e c t i v e l y  f o r  d i s t a n c e  e d u c a t i o n .  U s i n g  compu te r  a s s i s t e d  

i n s t r u c t i o n  i n  t h i s  way f o r  c o n t i n u i n g  e d u c a t i o n  o f  n u r s e s  c o u l d  

r e s u l t  i n  greater access  t o  i n fo rma t ion  about  r e c e n t  developments t h a t  

affect p r o f e s s i o n a l  p r a c t i c e  by larger numbers o f  nurses .  The r e s u l t  

w o u l d  b e  s a v i n g s  i n  c o s t  t o  b o t h  t h e  i n s t i t u t i o n  p r o v i d i n g  t h e  

i n s t r u c t i o n  and t h e  nurses  a c c e s s i n g  it. 

T h i s  i n t e g r a t i v e  r e v i e w  r e a c h e d  no  c o n c l u s i o n s  r e l a t e d  t o  t h e  

c o s t - e f f e c t i v e n e s s  o f  compu te r  a s s i s t e d  i n s t r u c t i o n  f o r  n u r s i n g  

e d u c a t i o n .  P e r h a p s  t h e  most impor tan t  c o n s i d e r a t i o n  a t  t h i s  time is 



whether  t h e  i n f o r m a t i o n  can be taught  t o  s t u d e n t s  a s  e f f e c t i v e l y  and 

more economically by o t h e r  methods of  i n s t r u c t i o n .  There i s  some 

i n d i c a t i o n  t h a t  p r i n t e d  i n s t r u c t i o n  may be a s  e f f e c t i v e  a s  computer 

a s s i s t e d  i n s t r u c t i o n  f o r  c o g n i t i v e  l e a r n i n g .  F u r t h e r  r e s e a r c h  i s  

needed i n  t h i s  a r e a  before  any d e f i n i t i v e  conclusions can be reached. 

ons f o r  Fur ther  Resear& 

The l i m i t e d  amount of  pr imary  research  on t h e  e f f e c t i v e n e s s  of 

computer a s s i s t e d  i n s t r u c t i o n  i n  nurs ing  education sugges ts  t h a t  much 

more r e s e a r c h  needs  t o  be done. Fur ther  work is needed t o  determine 

i f  t h e  p o s i t i v e  a t t i t u d e s  t h a t  n u r s i n g  s t u d e n t s  d e v e l o p  t o w a r d  

c o m p u t e r  a s s i s t e d  i n s t r u c t i o n  do,  i n  f a c t ,  a f f e c t  t h e  amount of  

information learned.  

While i t  a p p e a r s  t h a t  computer a s s i s t e d  i n s t r u c t i o n  can be more 

e f f e c t i v e  than o t h e r  forms of i n s t r u c t i o n ,  w e  s t i l l  do n o t  know what 

makes i t  e f f e c t i v e  o r  i f  one type of computer a s s i s t e d  i n s t r u c t i o n  is 

more e f f e c t i v e  f o r  l e a r n i n g  than another. I n  o r d e r  t o  make t h e  most 

appropr ia t e  use of computer a s s i s t e d  i n s t r u c t i o n  i n  nursing education,  

f u r t h e r  r e s e a r c h  i s  needed t o  compare t h e  e f f e c t i v e n e s s  of t h e  

d i f f e r e n t  types of computer a s s i s t e d  i n s t r u c t i o n  f o r  any one l e v e l  of 

l e a r n i n g ,  whether i t  be cogn i t ive ,  psychomotor, o r  a f f e c t i v e .  Here ,  

t h e  f o c u s  o f  t h e  r e s e a r c h  s h o u l d  be on s t u d y i n g  t h e  p r o c e s s  of  

i n s t r u c t i o n  r a t h e r  than j u s t  the  outcome. A s  well, r e sea rch  i s  needed 

t o  d e t e r m i n e  whe the r  t h e r e  a r e  c e r t a i n  l e a r n i n g  s t y l e s  o r  ways of 



problem solving t h a t ' a r e  more e f f e c t i v e  with c e r t a i n  types of computer 

a s s i s t e d  i n s t r u c t i o n .  One q u e s t i o n  t h a t  c o u l d  be asked i s  whe the r  

those s tuden t s  who have a  s i m i l a r  l e a r n i n g  s t y l e  t o  t h a t  of the  person 

who programmed t h e  u n i t  o f  i n s t r u c t i o n  a r e  t h e  o n e s  f o r  whom t h e  

i n s t r u c t i o n  is most e f f e c t i v e .  

A s  t h e  r e s u l t s  o f  t h i s  i n t e g r a t i v e  r ev iew i n d i c a t e ,  f u r t h e r  

r e sea rch  is needed t o  determine i f  computer  a s s i s t e d  i n s t r u c t i o n  i n  

n u r s i n g  e d u c a t i o n  i s  a s  e f f e c t i v e  a s  o t h e r  methods i n  promot ing 

r e t e n t i o n  of learning.  The r e s u l t s  t o  d a t e  have  been i n c o n c l u s i v e .  

A s  w e l l ,  f u r t h e r  r e s e a r c h  i s  needed on whe the r  a p p l i c a t i o n  o f  

knowledge t o  new s i t u a t i o n s  is f a c i l i t a t e d  by using computer a s s i s t e d  

i n s t r u c t i o n .  The research  s t u d i e s  included i n  t h i s  review used e i t h e r  

pr in ted  o r  computerized s imula t ions  t o  teach a p p l i c a t i o n  of knowledge 

and t h e n  t e s t e d  t h e  r e s u l t s  using w r i t t e n  examinations. The r e s u l t s  

have  been f a v o u r a b l e ,  i n d i c a t i n g  t h a t  bo th  o f  t h e s e  m e t h o d s  o f  

i n s t r u c t i o n  were  e f f e c t i v e  i n  he lp ing s t u d e n t s  t r a n s f e r  knowledge t o  

w r i t t e n  s i m u l a t i o n s .  However, i t  i s  e q u a l l y  i m p o r t a n t  t o  s t u d y  

whe the r  n u r s i n g  s t u d e n t s  can  t r a n s f e r  i n f o r m a t i o n  learned through 

computer a s s i s t e d  i n s t r u c t i o n  t o  c l i n i c a l  s i t u a t i o n s  a s  well. 

Some o f  t h e  f i n d i n g s  from t h e  r e v i e w  i n d i c a t e  t h a t  f u r t h e r  

research  is needed t o  determine o the r  v a r i a b l e s  which i n f l u e n c e  t h e  

e f f e c t i v e n e s s  o f  computer  a s s i s t e d  i n s t r u c t i o n .  For  example ,  do 

nursing s t u d e n t s  l e a r n  more when computer  a s s i s t e d  i n s t r u c t i o n  i s  

combined w i t h  c o n c u r r e n t  c l i n i c a l  experience r e l a t e d  t o  t h e  top ic  of  



i n s t r u c t i o n ?  Do n u r s i n g  s t u d e n t s  l e a r n  more when t h e  computer  

a s s i s t e d  i n s t r u c t i o n  i s  augmented w i t h  a u d i o  and v i s u a l  a i d s ?  Do 

n u r s i n g  s t u d e n t s  l e a r n  more when they perce ive  the  information they 

a r e  l e a r n i n g  th rough  t h e  computer  a s s i s t e d  i n s t r u c t i o n  t o  h a v e  

p r a c t i c a l  value? Is computer a s s i s t e d  i n s t r u c t i o n  more e f f e c t i v e  f o r  

some l e v e l s  of nursing education than f o r  o the r s?  

I n  t e r m s  o f  t h e  r e s e a r c h  i t se l f ,  s e v e r a l  recommendations can be 

made a s  a r e s u l t  of t h i s  review. F i r s t ,  r e sea rchers  should at tempt t o  

d e v e l o p  r e l i a b l e  and v a l i d  t o o l s  t o  measure outcomes t o  inc rease  the  

l ike l ihood  t h a t  the  e f f e c t s  measured a r e  t r u e  e f f e c t s .  However, t h e  

most i m p o r t a n t  a s p e c t  t o  c o n s i d e r  when developing these  achievement 

tests is t o  ensure t h a t  the  test a c t u a l l y  measures the  cons t ruc t  being 

s tudied .  For example, i n  t h i s  review, a few s t u d i e s  used psychometric 

tes t  development  p r o c e d u r e s  t o  c r e a t e  e x a m i n a t i o n s  w h i c h  w e r e  

c o n s i d e r e d  t o  be r e l i a b l e  measures  o f  t h e  c o n t e n t  t a u g h t .  These 

procedures, i n  f a c t ,  produce t e s t s  d e s i g n e d  t o  measure d i f f e r e n c e s  

between i n d i v i d u a l s  and, the re fo re ,  may not  necessa r i ly  be measuring 

the  amount of information learned th rough  i n s t r u c t i o n .  I n  o r d e r  t o  

measure  s t u d e n t  achievement more accura te ly ,  e s p e c i a l l y  f o r  purposes 

of r e sea rch  on the  comparative e f fec t iveness  of d i f f e r e n t  methods of 

i n s t r u c t i o n ,  r e s e a r c h e r s  s h o u l d  consider  using edumetric procedures 

(Carver,  1974) a s  t e s t s  developed i n  t h i s  way w i l l  measure g a i n s  i n  

knowledge r a t h e r  than d i f f e r e n c e s  between ind iv idua l s .  

Second,  i t  seems t h a t  s h o r t ,  well c o n t r o l l e d  s t u d i e s  would  



p r o v i d e  more m e a n i n g f u l  r e s u l t s  when comparing t h e  e f f e c t i v e n e s s  o f  

one method of  i n s t r u c t i o n  t o  another .  F i n a l l y ,  r e s e a r c h e r s  s h o u l d  b e  

e n c o u r a g e d  t o  p r o v i d e  more d e t a i l e d  d e s c r i p t i o n s  of t h e  methods and 

s t a t i s t i c s  used f o r  t h e  r e s e a r c h  s o  t h a t  r e p l i c a t i o n  o f  s t u d i e s  i s  

f a c i l i t a t e d  and f u t u r e  rev iews  o f  r e s e a r c h  can be completed. 

f o r  Future  m a t i v e  Reviewg 

The g r o w i n g  number o f  i n t e g r a t i v e  rev iews  appea r s  t o  be having 

some b e n e f i t s  i n  s y n t h e s i z i n g  f i n d i n g s  o f  p r i m a r y  s t u d i e s  and  i n  

i n t e r p r e t i n g  r e s u l t s  o f  s u b s e q u e n t  r e v i e w s .  The r e s u l t s  o f  t h e  

c u r r e n t  review,  wh i l e  n o t  g e n e r a l i z a b l e ,  c o u l d  be  i n t e r p r e t e d  w i t h  

m o r e  c o n f i d e n c e  b e c a u s e  o f  t h e  a v a i l a b i l i t y  o f  p r e v i o u s  r e v i e w  

f i n d i n g s  on computer a s s i s t e d  i n s t r u c t i o n .  

The problems r e l a t e d  t o  review methodology have been d i scus sed  i n  

t h e  l i t e r a t u r e .  However, some q u e s t i o n s  remain unresolved.  A s  K u l i k  

e t  a l .  (1980) h a v e  p o i n t e d  o u t ,  f u r t h e r  work n e e d s  t o  be done  t o  

de te rmine  whether  t h e  l e v e l  o f  s a m p l i n g  f o r  r e v i e w s  s h o u l d  be  t h e  

s t u d i e s  t h e m s e l v e s  o r  w h e t h e r  s t u d y  r e s u l t s  s h o u l d  be  w e i g h t e d  

acco rd ing  t o  numbers o f  p a r t i c i p a n t s ,  numbers o f  v a r i a b l e s  s t u d i e d ,  o r  

numbers  o f  classes used. I n  terms of  t h e  c u r r e n t  review where on ly  a  

l i m i t e d  number o f  p r i m a r y  r e s e a r c h  s t u d i e s  were a v a i l a b l e ,  t h e  

r e v i e w e r  q u e s t i o n e d  i f  t h e  r e s u l t s  from t h e  n a r r a t i v e  r e p o r t s  could 

h a v e  been  i n c l u d e d  i n  t h e  r e v i e w  t o  add  more  c o n f i d e n c e  t o  t h e  
' , 

f i n d i n g s .  It i s  n o t  known how t h i s  c o u l d  be  done  o r  whether  t h i s  



would have a l t e r e d  t h e  r e s u l t s .  

One a s p e c t  o f  m e t a - a n a l y t i c  r e v i e w s  t h a t  h a s  i m p a c t  on  t h e  

r e s u l t s  is t h e  manner of  c o d i n g  s t u d i e s .  I n  t h e  c u r r e n t  r e v i e w ,  a 

c o d i n g  f o r m  was c r e a t e d  b a s e d  o n  t h e  r e v i e w e r ' s  pe rcep t ion  o f  what 

migh t  be  i m p o r t a n t  t o  s t u d y .  A s  t h e  r e v i e w  p r o g r e s s e d ,  o t h e r  

v a r i a b l e s  w h i c h  a p p e a r e d  t o  i n f l u e n c e  t h e  r e v i e w  r e s u l t s  were 

i d e n t i f i e d .  It seems, t h e r e f o r e ,  t h a t  more thought  should be g iven  t o  

t h e  c o d i n g  o f  d a t a  and coding forms should be based on an  a n a l y t i c a l  

framework o f  whatever  is  b e i n g  measu red .  T h i s  f ramework  s h o u l d  be  

r e p o r t e d  a s  p a r t  of  t h e  review. 
a 

A t  t h e  p r e s e n t  time, f i n d i n g s  on p a r t i c u l a r  c h a r a c t e r i s t i c s  of  

t h e  primary s t u d i e s  are  r e p o r t e d  s p o r a d i c a l l y  b e c a u s e  t h e r e  i s  no 

c o n s i s t e n c y  t o  t h e  ' cod ing  p r o c e s s .  More s t anda rd i zed  coding forms 

should be developed s o  t h a t  f i n d i n g s  f r o m  r e v i e w s  are  r e p o r t e d  i n  a  , 

more c o n s i s t e n t  manner ,  t h u s  a l l o w i n g  r e s u l t s  t o  be compared a c r o s s  

reviews. For example, c h a r a c t e r i s t i c s  of  t h e  primary s t u d i e s  r e l a t e d  

t o  p u b l i c a t i o n  f e a t u r e s ,  s t u d y  s e t t i n g s ,  and r e s e a r c h  d e s i g n  and 

methodology could be coded i n  a s t a n d a r d i z e d  f o r m a t  f o r  a n y  r e v i e w .  

A s  w e l l ,  p rev ious  rev iews  on a p a r t i c u l a r  t o p i c  can provide g u i d e l i n e s  

f o r  coding s tudy  c h a r a c t e r i s t i c s  r e l a t e d  t o  t h e  p a r t i c u l a r  c o n s t r u c t  

be ing  s t u d i e d  and t h e  outcome measures used. 

Another a s p e c t  which should be c o n s i d e r e d  i s  t o p i c s  f o r  f u t u r e  

i n t e g r a t i v e  r e v i e w s  on  compu te r  a s s i s t e d  i n s t r u c t i o n .  To d a t e ,  t h e  

f o c u s  h a s  been on a s s e s s i n g  t h e  e f f e c t i v e n e s s  o f  compu te r  a s s i s t e d  



i n s t r u c t i o n  f o r  a p a r t i c u l a r  t y p e  o r  l e v e l  o f  s t u d e n t .  The s tudy  

c h a r a c t e r i s t i c s  cons idered  i n  t h e s e  r e v i e w s  are  f a i r l y  c o n c r e t e  and  

e a s i l y  measured f e a t u r e s  such as t h e  y e a r  of  p u b l i c a t i o n  o f  t h e  s tudy ,  

t h e  t o p i c  of  i n s t r u c t i o n ,  o r  t h e  r e s e a r c h  d e s i g n .  One d i r e c t i o n  f o r  

t h e  f u t u r e  would be t o  s h i f t  t h e  f o c u s  f o r  rev iews  t o  t h e  n a t u r e  of  

t h e  compu te r  a s s i s t e d  i n s t r u c t i o n  i t s e l f .  C o m p u t e r s  h a v e  t h e  

c a p a b i l i t y  t o  s t o r e  and  s y n t h e s i z e  large amounts of  d a t a  and can be 

programmed t o  provide  v e r y  i n d i v i d u a l i z e d  i n s t r u c t i o n  t o  s t u d e n t s .  

T h e r e  a r e  programs developed wi th  very  complex branching  c a p a b i l i t i e s  

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

on  i n f o r m a t i o n  s t o r e d  about  l e a r n i n g  needs,  a b i l i t y ,  c o g n i t i v e  s t y l e ,  

and p rev ious  r e sponses  t o  q u e s t i o n s  ( S t r a i n ,  1983) .  When t h e r e  i s  

s u f f i c i e n t  r e s e a r c h  on t h i s  type  of  a d a p t i v e  i n s t r u c t i o n  compared t o  

t h e  more l i n e a r  d r i l l  and p r a c t i c e  programs, i t  should be p o s s i b l e  t o  

i n v e s t i g a t e  w h e t h e r  t h e  l o g i c  and b r a n c h i n g  c a p a b i l i t i e s  o f  t h e  

computer are what makes i n s t r u c t i o n  e f f e c t i v e  f o r  s t u d e n t s .  

A s  w e l l ,  f u t u r e  r e v i e w s  c o u l d  f o c u s  on  what  types  o f  computer 

a s s i s t e d  i n s t r u c t i o n  are mos t  e f f e c t i v e  f o r  d i f f e r e n t  l e v e l s  o f  

l e a r n i n g .  Emphas is  s h o u l d  a l s o  be p l a c e d  on  t r y i n g  t o  i d e n t i f y  

e x a c t l y  wha t  makes compu te r  a s s i s t e d  i n s t r u c t i o n  m o r e  o r  l e s s  

e f f e c t i v e  i n  a n y  s i t u a t i o n .  Because of  t h e  l i m i t e d  r e s e a r c h  i n  t h e  

f i e l d ,  i n t e g r a t i v e  rev iews  on t h e s e  t o p i c s  would need t o  be combined 

a c r o s s  l e v e l s  o f  e d u c a t i o n  i n  o r d e r  t o  o b t a i n  s u f f i c i e n t  numbers o f  

s t u d i e s  t o  r e a c h  g e n e r a l i z a b l e  conc lus ions .  



The c u r r e n t  r e v i e w e r  recommends t h a t  t h i s  review be r e p l i c a t e d  

w i t h i n  t h e  n e x t  few y e a r s .  By t h a t  time, t h e  number o f  p r i m a r y  

s t u d i e s  on  t h e  e f f e c t i v e n e s s  o f  compu te r  a s s i s t e d  i n s t r u c t i o n  i n  

n u r s i n g  educa t ion  should be l a r g e  enough f o r  more c o n c l u s i v e  r e s u l t s  

t o  be ob ta ined .  



APPENDIX A 

CODING CATEGORIES FOR CHARACTERISTICS OF PRIMARY STUDIES 

Coding Category 

P u b l i c a t i o n  d a t e :  1966-69 
1970-74 
1975-79 
1980-84 

P u b l i c a t i o n  form: J o u r n a l  
Book 
Thes is /Disser  ta  t i o n  
Unpublished 

Country of  o r i g i n :  Canada 
USA 

Computer use: D r i l l  and p r a c t i c e  
T u t o r i a l  
S imula t ion  
U t i l i t y  

Implementation: S u b s t i t u t e  
Supplement 

Sub jec t :  Medicine 
Surgery 
Psych ia t ry  
O b s t e t r i c s  
P e d i a t r i c s  

Approximate time on C A I :  Less  t han  3 hr .  
3 - 6 hr .  

More t han  6 hr .  
Not s t a t e d  

Software and course  development: Local  
Others  
Not s t a t e d  

Study s e t t i n g :  Hosp i t a l  l e a d i n g  t o  RN 
Col lege l e a d i n g  t o  RN 
U n i v e r s i t y  - bacca l au rea t e  - gradua te  
Hosp i t a l  i n s e r v i c e  educa t ion  



APPENDIX A (Cont inued)  

Coding Category 

Length of  s tudy:  0 - 4 weeks 
4 - 8 weeks 

More than  8 weeks 
Not s t a t e d  

Experimental des ign :  P r e t e s t - p o s t t e s t  
Post  test  only 
Other 

Sample: Volunteer  
Convenience 

Sample S ize :  1 - 25 
26 - 50 
51 - 75 
76 - 100 

More than  100 

Assignment t o  groups: Random 
Matched 
Uncontrol led 

H i s t o r i c  effects: Same time per iod  
D i f f e r e n t  time per iod  

I n s t r u c t o r  effects: Same i n s t r u c t o r  
D i f f e r e n t  i n s t r u c t o r  
Not s t a t e d  

P r e t e s t  : Knowledge 
A b i l i t y  
Cogni t i v e  s t y l e  
A t t i t u d e  
Demographic 
A p p l i c a t i o n / t r a n s f e r  

Outcome: Knowledge/learning 
Re ten t ion  
App l i ca t i on  
Time 
A t  ti tude  
Cost 



APPENDIX A (Continued ) 

Coding Category 

Achievement measure: Instructor developed 
Commercial 
Not measured 

: Based on lesson 
Not based on lesson 
Not measured 
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