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Abstract:
Studies of recognition memory usually examine the effects of variables related to the stimulus
materials, one of the most common being the meaningful ness of brief letter strings. The subject in a
recognition study may use meaningfulness as a cue in the decision process. Conceivably the subject's
reading achievement level may directly affect letter string recognition due to differences in accessing
letter string codes during the recognition process. A signal detection paradigm was used to obtain
measures of performance for the two reading achievement groups in a recognition task varying the
meaningful ness of CVC trigrams. Non-parametric measures were employed to evaluate differences in
sensitivity and response bias. While there were no differences in the levels of sensitivity as a function
of the subject variable, there were significant differences in response bias, suggesting that the less
capable reader does not process letter strings in the same manner as the skilled reader. 



THE EFFECTS OF SUBJECT'S READING ACHIEVEMENT LEVEL 

IN A RECOGNITION MEMORY TASK

by

Anne Thompson-Gibbs

A t h e s i s  submitted in p a r t ia l  f u l f i l l m e n t  
o f  the requirements for  the degree

o f

Master o f  Science  

in

Psychology ■

■ MONTANA STATE UNIVERSITY 
Bozeman, Montana

December 1982



MAnN U B .

T 3 W 5
£c>p'£

APPROVAL

o f  a t h e s i s  submitted by

Anne Thompson-Gibbs

This t h e s i s  has been read by each member o f  the t h e s i s  committee 
and has been found to be s a t i s f a c t o r y  regarding con ten t ,  English  
usage,  format,  c i t a t i o n s ,  b ib l iograp h ic  s t y l e ,  and c o n s i s t e n c y ,  and 
i s  ready fo r  submission to the College  o f  Graduate S tu d ie s .

Date Chairperson, Graduate Committee

Approved for  the Major Department

/ > /
Date

Approved for  the College o f  Graduate Studies

Graduate DeanDate



i i i

STATEMENT OF PERMISSION TO USE

In present ing  t h i s  t h e s i s  in p a r t ia l  f u l f i l l m e n t  o f  the  

requirements fo r  a m aster 's  degree a t  Montana S ta te  U n iv e r s i ty ,  I 

agree th at  the Library s h a l l  make i t  a v a i l a b l e  to borrowers under 

ru le s  o f  the Library.  B r ie f  quotations  from t h i s  t h e s i s  are a l low ­

able  without s p ec ia l  permiss ion,  provided th at  accurate acknowledgment 

o f  source i s  made.

Permission fo r  e x te n s iv e  quotation from or reproduction o f  th i s  

t h e s i s  may be granted by-.my major p r o fe s s o r ,  or in h is  absence ,  by 

the Director  o f  L ibrar ies  when, in the opinion o f  e i t h e r ,  the proposed 

use o f  the materia l  i s  fo r  s c h o la r ly  purposes.  Any copying or use of  

the material  in t h i s  t h e s i s  fo r  f in a n c ia l  gain sha l l  not be al lowed  

without my w r i t t en  permiss ion .

Date

Signat



iv

. TABLE OF CONTENTS

Page

ABSTRACT.................................................................' ........................................................  v t i

INTRODUCTION ............................................................ , .  .......................................... I

METHOD............................................................................................   8

S u b j e c t s .....................................................................................................   8
Stimulus Mater ia ls  ...........................................................   8
Apparatus..............................................................................   IO
Procedure.  . ..............................................................................     H

RESULTS AND DISCUSSION.........................................................................................   15

Measures o f  S e n s i t i v i t y  and Response B i a s ................................................  15
Area Under the ROC Curve -  P/A) ................... ....................................  • • 18
Chi Square Values as a Measure^of Response Bias .  . . . . . .  23
Mean Rating Category V alues ................................................................................  26
Summary and Conclusions.  . . '....................................................... ....  • • 27

REFERENCES.......................................................................................................    37

APPENDICES
A. In s tr u c t io n s  to  S u b j e c t s ............................................................................ 41
B. Post  Experimental Quest ionnaire .  .........................................................  43



V

LIST OF TABLES

■ Page

1. Mean Meaningful ness Value fo r  Each CVC Condition by Tray . . .  10

2.  A nalys is  o f  Variance for  Area under the ROC Curve
As a Measure o f  S e n s i t i v i t y .  . ....................... ....  19

3. Analys is  o f  Variance for  Chi Square (2x6)
As a Measure o f  Response. B i a s .................................................................

4 .  Analys is  o f  Variance fo r  Mean Rating Category Values
As a Measure o f  S e n s i t i v i t y  and Response B i a s ......................  • 29



vi

LIST OF FIGURES

Page

1. ROC Curves fo r  Meaningful ness  C ond i t ion s ..............................................  20

2.  Sample Frequency Data as Organized for  Computation
o f  Chi-Square Measure o f  Response B i a s .......................................... 24

3. Mean Response Categories  fo r  Old and New CVC Conditions . . .  28



v i i

ABSTRACT.

Studies  o f  recogn i t ion  memory u s u a l ly  examine the e f f e c t s  o f  
v a r ia b le s  r e la t e d  to the st imulus m a t e r i a l s ,  one o f  the most common 
being the meaningful ness o f  b r i e f  l e t t e r  s t r i n g s .  The su b jec t  in a 
recogn i t ion  study may use meaningful ness as a cue in the d e c i s io n  
p rocess .  Conceivably the s u b j e c t ' s  reading achievement l e v e l  may 
d i r e c t l y  a f f e c t  l e t t e r  s t r i n g  recogn i t ion  due to  d i f f e r e n c e s  in 
ac c e ss in g  l e t t e r  s t r in g  codes during the recogn i t ion  p rocess .  A 
s ignal d e te c t io n  paradigm was used to  obta in  measures o f  performance 
for  the two reading achievement-groups in a recogn i t ion  task  varying  
the meaningful ness  o f  CVC tr igrams.  Non-parametric measures were 
employed to  eva luate  d i f f e r e n c e s  in s e n s i t i v i t y  and response b ia s .  
While there were no d i f f e r e n c e s  in the l e v e l s  o f  s e n s i t i v i t y  as a 
funct ion  o f  the su bjec t  v a r i a b l e ,  there  were s i g n i f i c a n t  d i f f e r e n c e s  
in resoonse b i a s ,  su ggest in g  th at  the l e s s  capable reader does not  
process l e t t e r  s t r i n g s  in the same manner as the s k i l l e d  reader.
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INTRODUCTION

Studies  o f  recogn i t ion  memory u s u a l ly  take in to  cons iderat ion  

the e f f e c t s  o f  v a r ia b le s  r e la te d  only  to  the st imulus  m a te r ia l s .  When 

the st imulus  m ater ia l s  c o n s i s t  o f  l e t t e r  s t r in g s  or words, these  

v a r ia b le s  o f ten  inc lude approximation to the English language,  

meaningful n e s s ,  pron ou nceab i l i ty ,  and f a m i l i a r i t y .  Underwood and 

Schulz (1960) suggested th a t  there are a number o f  r e l a t io n s h i p s  

between meaningful n e s s ,  pron ou nceab i l i ty ,  and f a m i l i a r i t y ,  and that  

one or a l l  o f  th es e  may play a part in the recogn i t ion  o f  l e t t e r  

s t r i n g s  and words. The su bjec t  in a recogn i t ion  study would use these  

fa c to r s  as cues a id ing  the d ec i s ion  p rocess .

Peterson,  Peterson,  and M i l l e r  (1961) found p o s i t i v e  

r e l a t io n s h i p s  between meaningful ness and short  term memory with the  

s i n g l e  p resenta t ion  o f  trigrams and three  l e t t e r  words. Keppel and 

Underwood (1967) varied  response meaningful ness in a paired a s s o c ia t e  

paradigm and found a p o s i t i v e  r e l a t i o n s h i p  between meaningful ness and 

short  term memory in a recogn i t ion  memory task .

Raser (1970) s tud ied  the e f f e c t s  o f  meaningful ness  u t i l i z i n g  a 

paired a s s o c i a t e  paradigm a llowing for  separat ion o f  both the st imulus  

and response meaningful n e s s .  Using the four p o s s ib l e  combinations o f

high and low meaningful ness s t i m u l i ,  as def ined by Noble (1961) ,  he
^ . '

found th a t  meaningfulness was an e f f e c t i v e  var iable  in recogni t ion
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performance. Raser , indicated th at  rec ogn i t ion  was more l i k e l y  when 

both members o f  a given p a ir  were high in meaningful n ess .

In an unpublished study ,  Thompson-Gibbs (1972) u t i l i z e d  a signal  

d etec t ion  paradigm, present ing  o ld  and new CVC trigrams s e r i a l l y  and 

s e q u e n t i a l l y ,  varying meaningful ness across  four co n d i t io n s .  T r ia l s  

where both o ld  and new CVCs were high in meaningful ness y i e ld e d  the  

b est  rec ogn i t ion  performance.

While i t  i s  wel l  e s ta b l i s h e d  th a t  meaningful ness  provides  

e f f e c t i v e  cues to  the su b jec t  in a rec o g n i t io n  study ,  s u b je c t s '  

u t i l i z a t i o n  o f  the cues may be d i r e c t l y  a f f e c t e d  by:a s u b jec t  var iable  

not g e n era l ly  cons idered .  Wallach (1963) approached the problem o f  

su b jec t  v a r ia b le s  in h i s  study on the r e l a t io n s h i p  o f  s p e l l i n g  

achievement to  the percept ion o f  l e t t e r  s t r i n g s .  He found p o s i t i v e  

r e l a t i o n s h i p s  between high l e v e l s  o f  s p e l l i n g  achievement and the  

rec ogn i t ion  o f  l e t t e r  s t r i n g s .  S p e l l in g  and reading achievement are 

d i r e c t l y  r e la t e d  to  one another (J a s t a k , B ijou ,  and J a s t a k , 1965) ,  as 

s p e l l i n g  i s  more or l e s s  the reverse  o f  reading,  t r a n s l a t i n g  sound in to  

graphic symbols.  Subjects '  a b i l i t y  to  recognize  English words out o f  

c o n t e x t ,  then ,  may be a p o t e n t i a l l y  confounding su b jec t  var iab le  that  

should be considered  in recogn i t ion  memory s t u d i e s .  This s k i l l   ̂

ge n e r a l ly  def ined  as s k i l l e d  rec ogn i t ion  reading,  or the  a b i l i t y  to  

read indiv idual words out o f  normal sentence  s t r u c tu r e ,  combines 

several  s u b s k i l l s  or components th a t  may be d i r e c t l y  r e l a t e d  to  

recogn i t ion  memory performance. These s u b s k i l l s  are d iscu ssed  by 

Eleanor Gibson in her 1969 a n a ly s i s  o f  reading s k i l l s .
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The f i r s t  o f  th es e  i s  the a c q u i s i t i o n  o f  language,  not only  

comprehending i t s  meaning, but p erce iv in g  i t s  various  segments and 

orders o f  combination.  The second s k i l l  i s  v isual  d i scr im in at ion  o f  

the various  l e t t e r s ,  not ing  the co n tr a s t s  and s i m i l a r i t i e s  in t h e i r  

form. Both th ese  s k i l l s  are o r i g i n a l l y  developed during the preschool  

years  and reach maturation during the e a r l y  school y e a r s .  Neither  

needs to  be considered  in a word recogn i t ion  task  un less  the subjec t  

populat ion i s  known to  have d e f e c t s  in v isua l  perception or i s  

considered  learning  d isab led .

The decoding o f  w r i t ten  language i s  the th ird  s k i l l ,  At t h i s  

reading l e v e l  the su b jec t  reads out in s i l e n t  v e r b a l i z a t io n  u n it s  what 

i s  d ire c ted  by the w r i t t en  u n i t s .  This may be an important s k i l l  in 

the rec ogn i t ion  o f  l e t t e r  s t r i n g s  and words,  e s p e c i a l l y  i f  the  

v e r b a l i z a t io n  unit  i s  not a word, but ra th er ,  a s t r in g  o f  l e t t e r s .  I f  

the l e t t e r  s t r i n g  can be coded as meaningful , i . e . ,  one th a t  can be 

a s s o c ia t e d  with known words or w ord- l ike  p a t t e r n s , the su b jec t  i s  more 

l i k e l y  to  recognize  th a t  sequence when i t  i s  presented to  him as a 

recogn i t ion  s t im ulus .

Jackson (1980) su ggests  th at  the b e t t e r  reader i s  more e f f i c i e n t  

in the processes  o f  a cce ss in g  l e t t e r  codes ,  and th a t  the unfamil iar or 

new item w i l l  be processed more q u ick ly  by the b e t t e r  reader.  A unique 

i tem, i . e . , o n e  th a t  i s  an unfamiliar  l e t t e r  p a t tern ,  may be processed  

s e r i a l l y  by the l e s s  s k i l l e d  readers due to  t h e i r  decreased  

automat ization o f  rec ogn i t ion  s k i l l s .  This i s  supported by Healy's 

(1981) d i s c u s s io n  o f  the ru le s  readers use to process reading u n i t s .

She suggests  th a t  a l e t t e r  s t r i n g  i s  processed as a un it  when i t  i s
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normally contained  in a frequent word, but th at  when the l e t t e r  s t r in g  

i s  u n fam i l iar ,  i t  i s  processed in s i n g l e  l e t t e r  u n i t s .

Gibson's fourth s u b s k i l l  r e la t e d  to  the recogn i t ion  o f  new words 

i s  the a b i l i t y  to  read in higher order u n i t s  . . . reading in chunks,  

u t i l i z i n g  a l l  o f  the s tru ctu ra l  r e g u l a r i t i e s  found in the writ ten  

language.  I t  i s  t h i s  s k i l l  th at  f a c i l i t a t e s  the learn ing  o f  new words,  

a llowing  the reader to  a t tach  meaning to  the various combinations o f  

w rit ten  symbols.  This s k i l l  i s  cont inuous ly  developed and improved 

upon with p r a c t i c e ,  lead ing  to the d i f f e r e n c e s  in performance th at  are  

measured by t e s t s  o f  word re c o g n i t io n .

S k i l l e d  recogn i t ion  reading as d iscussed  here i s  measured by one 

o f  the s u b te s t s  o f  the Wide Range Achievement Test  (WRAT) devised  by 

J a s t a k 5 Bijou ,  and Jastak (1965) .  During development and 

s tandard iza t ion  o f  the WRAT, research in d ica ted  th at  the t e s t  scores  

c o r r e la t e  h ighly  with the verbal scores  o f  various o ther  individual  

i n t e l l i g e n c e  t e s t s ,  and with other  s tandardized t e s t s  measuring 

academic achievement.

With the tendency fo r  researchers  to use r e a d i ly  a v a i la b le  

s u b jec t s  and small groups for  recogn i t ion  s t u d i e s ,  perhaps the a b i l i t y  

to  recognize  words out o f  con text  should be considered a subjec t  

v a r ia b le .  Subjects  are o f ten  a s e l e c t  group, i . e . ,  c o l l e g e  s tudents  

who tend to  be a t  the upper end o f  the reading achievement s c a l e s  for  

the general populat ion.  Col lege s tudents  do, however, e x h i b i t  a wide 

range o f  i n t e l l e c t u a l  and academic s k i l l s  and cannot be considered to  

be a matched su b jec t  group fo r  s tu d ie s  th at  re ly  h ea v i ly  on one 

s p e c i f i c  s k i l l . The use o f  a word recogn i t ion  t e s t  such as the WRAT
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would a l low  the experimenter to  screen s u b jec t s  subsequently.making  

comparisons between su b jec t  populat ions  i d e n t i f i e d  by d i f f e r e n c e s  in 

reading achievement l e v e l s  and, by doing s o ,  avoid what may prove to

be a confounding v ar iab le  in rec ogn i t ion  s tu d ie s  th at  use l e t t e r
/

s t r in g s  as st imulus  m a te r ia l s .

Since  i t  i s  p o s s i b l e  th a t  more s k i l l e d  readers process  l e t t e r  

s t r i n g s  in u n i t s  as suggested  by Jackson (1980 ) ,  Healy (1981 ) ,  and 

Gibson (1969 ) ,  w hi le  the l e s s  s k i l l e d  reader processes  l e t t e r  s t r in g s  

s e q u e n t i a l l y ,  there  may very well  be d i f f e r e n c e s  in performance between 

the two. groups.  Most recogn i t ion  s t u d i e s  a l low only  a very b r i e f  time 

fo r  both learn ing  t r i a l s  and rec o g n i t io n  t r i a l s .  The reader who cannot  

process a p a r t i c u la r  item as a u n i t  s imply does not have t ime to enter  

th a t  item in to  the memory code as a meaningful b i t  o f  information,  In 

the recogn i t ion  ta s k ,  t h e r e f o r e ,  there  i s  l i t t l e  information present  

in the memory code th a t  i s  o f  value  to  the su b jec t  in making the Old 

or New d e c i s i o n .  This would in crease  both the s u b j e c t ' s  tendency to  

make errors  and h is  tendency to  guess .

This s tudy ,  th e r e f o r e ,  concentrates  on the e f f e c t s  o f  a p o s s ib l e  

su bjec t  v a r i a b l e ,  i . e . ,  the a b i l i t y  o f  the su bjec t  to recognize  words 

out o f  the normal con tex t  as measured by the reading s u b te s t  o f . t h e  

WRAT. Using a s ignal  d e te c t io n  paradigm (Green and Swets , 1966;

Shontz , 1967) ,  data t r i a l s  were conducted u t i l i z i n g  CVC trigrams o f  

d i f f e r e n t  meaningful ness  values  in the four p o s s ib l e  combinations o f  

high and low meaningful n ess .

Previous s tu d ie s  o f  recogn i t ion  performance which involved  

varying the meaningful ness o f  CVC trigrams as the independent var iable
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(Raser,  1970,  and Thompson-Gibbs, 1972) have y i e ld e d  c o n s i s t e n t  

patterns  o f  rec o g n i t io n  performance. I t  i s  expected th a t  the fo l low ing  

patterns  would again occur.

1.  Recognition performance in t r i a l s  where both the Old and New 

CVCs were high in meaningful ness would r e f l e c t  the h ighest  

degree o f  s e n s i t i v i t y  to  the various  st imulus  f e a tu r e s .

2.  Recognition performance for  those  t r i a l s  where the Old CVCs 

were high in meaningful ness and the New CVCs low in 

meaningful ness would r e f l e c t  s e n s i t i v i t y  o f  a somewhat 

lower l e v e l .

3.  Recognition performance fo r  t r i a l s  where the Old CVCs were 

low in meaningful ness and the New CVCs high in 

meaningful ness would r e f l e c t  an even lower l e v e l  o f  

s e n s i t i v i t y  to  the f ea tu res  o f  the st imulus m a te r ia l s .

4.  In the t r i a l s  where both the Old and New st im ulus  m ater ia ls  

were low in meaningful n e s s ,  the recogn i t ion  performance 

would r e f l e c t  a very low le v e l  o f  s e n s i t i v i t y .

D i f feren ce s  in recogn i t ion  performance occur not only  in 

response to  the meaningful ness l e v e l s  o f  the st imulus  m a t e r i a l s ,  but 

a l s o  appear to  be r e la t e d  to  the co n tr a s t  e f f e c t s  ev ident  in the two 

con d it ion s  where Old and New s t im u l i  are o f  d i f f e r e n t  v a lu e s .

The major hypotheses o f  t h i s  study are: I)  Previous f ind ings

w i l l  cont inue to  hold true  regarding recogn i t ion  performance when 

meaningful ness i s  varied  across  c o n d i t io n s ;  and 2) s u b jec t s  in the  

h igh es t  reading achievement group w i l l  d i s p la y  c o n s i s t e n t l y  b e t t e r
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rec ogn i t ion  performance under a l l  four st imulus  c o n d i t io n s .  The Low 

reading achievement group.w il l  d i s p la y  s i g n i f i c a n t l y  lower measures 

o f  performance.
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METHOD

Subjects

Eighty s u b je c t s  were s e l e c t e d  from an o r ig in a l  pool o f  120 

students  en r o l l e d  in psychology courses  at  Montana S ta te  U n ivers i ty .  

Subjects  were s e l e c t e d  on the b a s i s  o f  t h e i r  score  on J a s t a k 5 B i jo u 5 . 

and J a s t a k ' s (1965) Wide Range Achievement T e s t . Administrat ion o f  

the WRAT was the f i r s t  task presented in the experimental s e s s i o n .  

Subjects  were ass igned  to  two achievement groups des ignated as High 

WRAT and Low WRAT. The f o r t y  s u b je c t s  with the h igh es t  WRAT scores  

were des ignated the High group, w hi le  the fo r t y  s u bjec ts  with the  

lowest  scores  were des ignated as the Low group. The only  experimental  

requirement was th a t  s u b jec t s  had normal v isual  a cu i ty  with or without  

c o r r e c t iv e  l e n s e s .

Each o f  the o r i g in a l  120 s u b je c t s  was scheduled fo r  a t h i r t y  

minute t ime b lock ,  and p a r t ic ip a te d  in the data c o l l e c t i o n  t r i a l s  

whether or not he /she  was subsequently  ass igned  to one o f  the two 

experimental  groups.

Stimulus Mater ia ls

CVC trigrams used as st imulus  m ater ia ls  were i d e n t i f i e d  by 

s e l e c t i n g  200 High and 200 Low meaningful ness CVC trigrams from Noble's  

(1961) s ca led  l i s t s .  The CVCs were chosen to  exclude English words 

and known ab b rev ia t ion s .

11

't?
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The CVCs were prepared for  presen ta t ion  by typing the individual  

trigrams on a c e t a t e  f i l m ,  then mounting the f i lm  in standard 2X2" s l i d e  

mounts.

Eight trays  o f  s l i d e s  were prepared for  the experimental  task . 

using the four p o s s i b l e  p a ir ings  o f  meaningful n ess .  The four  

con d i t ion s  were des ignated  as High-High,  High-Low, Low-High, and 

Low-Low. The f i r s t  v a lu e ,  in each c a s e ,  r e f e r s  to the meaningful ness  

l e v e l  o f  the Old s t im u lu s ,  and the second to  the New s t im ulus .

Two Carousel trays  were assembled fo r  each con d i t ion ;  each 

contained 25 Old CVCs in random order ,  then 25 New CVCs in tersp ersed  

randomly among repeats  o f  the 25 Old CVCs fo r  a to ta l  o f  50 st imulus  

s l i d e s  fo r  the recogn i t ion  ta s k .  Each su b jec t  was given two s e r i e s  o f  

rec ogn i t ion  t r i a l s ,  both with the same meaningful ness con d it ion  fo r  a 

to t a l  o f  100 t r i a l s  per s u b jec t .

Old CVCs were def ined as those  CVCs presented in learning  

t r i a l s ;  the New CVCs were those  added to the l i s t  o f  Old CVCs and 

presented during recogn i t ion  t r i a l s .  No trigram was used more than one 

time in any c o n d i t io n .  As shown in Table I ,  the meaningful ness values  

ass igned  by Noble (1961) fo r  each CVC were summed for  Old and New CVCs 

in each tray  and mean meaningful ness values  computed for  each 

c o n d i t io n .

I
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Mean Meaningful ness  Value fo r  Each CVC Condition by Tray

Table I

Tray Condition Mean Old Mean New

I High-High 3.41 3.32
2 High-High 3.53 3.49

I High-Low 3.36 1 .27  .
2 High-Low 3.29 1.26

I Low-High 1.27 3.39
2 Low-High 1.26 3.42

I Low-Low 1.25 1.27
2 Low-Low 1.27 1.26

Total p o s s i b l e  range: 1 .06  to  4 .7 8 .

One tray  was used in the p r a c t i c e  t r i a l s .  This tray  was 

assembled using 50 CVCs from the middle range o f  Noble 's  sca led  l i s t s .  

No CVC from the p r a c t i c e  s e t  was used in any o f  the e i g h t  s e t s  o f  

experimental  m a te r ia l s .

Apparatus

Stimulus m ater ia ls  were presented on a rear p ro jec t io n  screen  

(12x15 in ches )  via  dual Carousel p ro jec tors  equipped with automatic  

s h u t ter s  and a t iming d ev ice  known as the Lafayet te  T-2K constant  

i l lu m in a t io n  t a c h i s t o s c o p e .  The f i r s t  p r o je c t  projected  the CVC on 

the screen w hi le  the second provided comparable in terva l  i l lu m in at ion  

to  the screen to minimize after image  e f f e c t s .  The screen was placed 

at  eye l e v e l  with th e  su b jec t  seated  approximately 36 inches  from the

I

screen.
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I l lum inat ion  o f  the experimental  room during learn ing  and 

recogn i t ion  t r i a l s  c o n s i s t e d  o f  low le v e l  l i g h t i n g  s u f f i c i e n t  only  to 

allow the experimenter to  record the data.

Procedure

The word l i s t  from the Reading port ion o f  the Wide Range 

Achievement T e s t ,  Level II was administered in d iv i d u a l ly  to  each o f  

the 120 vo lu n teer  s u b j e c t s .  The 40 h ig h es t  scoring  s u b jec t s  were 

ass igned  to  the High WRAT group; the 40 lowest  to  the Low WRAT group.

The scores  and data t r i a l s  from the 40 s u b jec t s  in the middle range 

were discarded and not included in any experimental a n a l y s i s .

The mean score  on the Wide Range Achievement Test  fo r  the High 

WRAT group was 1 5 . 6 ,  with a range o f  13.2  to  1 7 .1 ,  whereas the mean for  

the Low WRAT group was 11.2  with a range o f  7 .7  to 12 .2 .  The scores  

expressed  above represent  the academic grade l e v e l  o f  s u b je c t s '  

rec ogn i t ion  reading s k i l l s .

Each o f  the s u b je c t s  a l s o  p a r t i c ip a te d  in the recogn i t ion  

port ion o f  the study.  To f a c i l i t a t e  counterbalancing the order o f  

presen ta t ion  o f  st imulus  m a t e r i a l s ,  a running mean was kept fo r  the  

WRAT scores  a f t e r  the f i r s t  20 s u b je c t s  had completed data t r i a l s .  

Subjects  th a t  fo l lowed were a r b i t r a r i l y  assigned to  High and Low WRAT 

groups depending on the score  being above or below the then current  

mean WRAT score .

A s ignal  d e tec t io n  paradigm was chosen as the most e f f e c t i v e  way 

o f  obta in ing  measures th a t  were s e n s i t i v e  to d i f f e r e n c e s  in performance 

between the two reading achievement groups. This paradigm, proposed
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by Green and Swets (1966 ) ,  i s  formulated on a theory th at  assumes

psychophysical judgments are based on underlying neural a c t i v i t y  which

can vary in magnitude. This a c t i v i t y  can be produced by an external

st imulus ( the s i g n a l ) but can a l s o  occur when no s ignal (or a f a l s e

s i g n a l ) i s  p resent .  Gleitman (1981) provides a most s imple

explanat ion o f  the s u b j e c t ' s  task in the d e tec t ion  experiment:

" . . .  the s u b j e c t ' s  task  in a d e tec t io n  experiment . . . .
He must decide whether a given sensory process should be 
a t t r ib u t e d  to the  s ignal superimposed on background n o ise  
or to  the background n o is e  along . . . .  On the average ,  
the s ignal  (p lus  background n o is e )  produced a process  o f  
g rea ter  magnitude than does the n o is e  a lo n e ,  an average  
value which r i s e s  with in creas in g  signal,  s t r e n g th .  The 
s u b j e c t ' s  d e c i s io n  problem a r i s e s  because the magnitude o f  
the two s e t s  o f  sensory processes  f l u c t u a t e s .  . . . the  
more in te n s e  the s t im u lu s ,  the l e s s  l i k e l y  i t  i s  th a t  
such confusion w i l l  occur.

. . . .  The b es t  they can do i s  decide th at  they have a 
s e n s a t i o n —th at  t h e i r  in ternal  sensory exper ience  i s  
produced by a s ignal  rather  than by n o ise  a lone .  And 
in t h i s  d e c i s io n  they can be wrong."

Following a technique d iscussed  by McNicol (1972 ) ,  a rat ing

s c a l e  response  was u t i l i z e d  ra ther  than the standard Yes or No answer.
!

The use o f  such a s c a l e  provides the most e f f i c i e n t  means o f  obtain ing  

information regarding the s e n s i t i v i t y  o f  the subjec t  t o ! d i f f e r e n c e s  in
I

the st imulus m a te r ia l s .  I

Prior to the presen ta t ion  o f  learn ing  and rec ogn i t ion  t r i a l s ,  

each su b jec t  was handed a copy o f  the i n s t r u c t i o n s .  The experimenter  

went over th ese  i n s t r u c t i o n s  v e r b a l ly  w hi le  the su bjec t !read  h i s /h e r  

copy o f  the i n s t r u c t i o n s .  After  the su b jec t  had an opportunity  to
i

become fa m i l ia r  and comfortable with the ra t in g  s c a l e ,  the experimenter  

presented the two blocks o f  p r a c t i c e  t r i a l s  using the tray  o f  medium
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value  CVC tr igrams.  The f i r s t  o f  th es e  t r i a l s  co n s i s t e d  o f  ten CVCs 

in the learn ing  t r i a l  and twenty in the recogn i t ion  t r i a l .  The second 

p r a c t ic e  t r i a l s  c o n s i s t e d  o f  f i f t e e n  and t h i r t y  CVCs, r e s p e c t i v e l y .

The su b jec t  was encouraged to ask q ues t ions  regarding the use o f  the  

rat in g  s c a l e  and v e r b a l ly  re in forced  fo r  us ing the s c a l e  e f f i c i e n t l y .

The i n s t r u c t io n s  fo r  the experimental  task (Appendix A) were 

modified from a previous  study (Thompson-Gibbs, 1972).

The st imulus c on d i t ion s  for  the data t r i a l s  were then presented  

via  the Lafayet te  p ro jec t ion  system. The 25 CVCs in the learning  

t r i a l s  (Old CVCs) were presented s e q u e n t i a l l y  for  l / 1 2 5 t h  second at  

one second i n t e r v a l s .  A f ter  a f i f t e e n  second in terva l  between learning  

and rec ogn i t ion  t a s k s ,  the f i f t y  s l i d e s  fo r  the rec ogn i t ion  task were 

presented for  I / 1 25th second at  four second i n t e r v a l s .  During the  

f i f t e e n  second in terva l  between learn ing  and recogn i t ion  t r i a l s  the  

su b jec t  was in s tr u c te d  to  count backwards from 100 by 3s out loud to  

minimize the rehearsal  o f  the Old CVCs.

The four st imulus con d i t ion s  were counterbalanced for  order o f .  

presen ta t ion  with in  the s t imulus con d i t ion s  as well  as for  order o f  

st imulus c o n d i t io n s .  This counterbalancing  occurred f o r  both reading  

groups.

During presen ta t ion  o f  the rec ogn i t ion  s t i m u l i ,  the s u b j e c t ' s  

task was to  respond to  each CVC shown with a conf idence  r a t in g  o f  one 

through s i x ,  with responses o f  one,  two, and three  in d ic a t i n g  an Old 

CVC (one th a t  had been seen in the learn ing  t r i a l s )  with confidence  

l e v e l s  o f  Very Sure,  F a ir ly  Sure,  and Guess (u n su re ) , r e s p e c t i v e l y .  

Responses o f  fo u r ,  f i v e ,  and s i x  in d ica te d  th at  the CVC was New (not
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seen in the learn ing  t r i a l s )  and with r e s p e c t i v e  conf idence  l e v e l s ,  o f  

Guess,  F a ir ly  Sure,  and Very Sure.  I t  should be noted th at  a response  

o f  three  or four i s  d i f f e r e n t  only  in terms o f  the Old or New portion  

o f  the response .

At the end o f  each experimental  p r e s e n ta t io n ,  each su bjec t  was 

asked to complete a post-experimental  q ues t ionna ire  (Appendix B).
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RESULTS AND DISCUSSION

Measures o f  S e n s i t i v i t y  and Response Bias

In the process o f  t a l l y i n g  responses for  each o f  the two .
(

st imulus con d it ion s  (Old or New CVC) the raw data from each subjec t  

was organized in a tw o-by -s ix  matrix.  Data a n a ly s i s  fo l lowed  

procedures designed to  i l l u s t r a t e  any d i f f e r e n c e s  in s e n s i t i v i t y  and 

response b ias  across  the four meaningful ness con d it ion s  and between 

the two reading achievement groups.  Such an a n a ly s i s  y i e l d s  an
X '

in-depth measure o f  su b jec t  performance th a t  i s  not p o s s i b l e  when 

merely comparing c o rr ec t  response r a te .

S e n s i t i v i t y  in the present  study i s  defined  in terms o f  

recogn i t ion  performance. In the language o f  the s ignal  d e tec t ion  

paradigm, present ing  an Old CVC, i . e . ,  one th at  occurred during 

learning  t r i a l s ,  c o n s t i t u t e s  the "Signal" t r i a l .  A New CVC (one th at  

has not been presented b e f o r e ) ,  c o n s t i t u t e s  a "Noise" t r i a l .  The more 

Old CVCs th a t  are recognized ,  the more s e n s i t i v e  the observer  i s  to  

q u a l i t i e s  unique to  the st imulus m a te r ia l s .  A primary f a c t o r  a f f e c t i n g  

the s e n s i t i v i t y  o f  the su b jec t  to  CVCs varying in meaningful ness i s  

presumed to  be the number o f  a s s o c i a t i o n s  th a t  can be made to the CVC 

(Noble, 1961) .  Also r e la t e d  to s e n s i t i v i t y  i s  the a b i l i t y  o f  the 

su b jec t  to  process a l l  o f  the components o f  the CVC in such a manner 

th at  the meaningful ness fa c t o r  can operate .
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An addit iona l  f a c t o r  was suggested  by s u bjec ts  who p a r t ic ip a ted  

in Thompson-Gibbs 1972 study.  This i s  a "contract e f f e c t "  th a t  occurs  

when Old and New CVCs d i f f e r  in meaningful ness va lues .  Old CVCs that  

are high in meaningful ness  w i l l  appear d i f f e r e n t  to the su b jec t  when 

they  occur along the New CVCs th a t  are low in meaningful ness and v ic e  

versa .  This d i f f e r e n c e  i s  in the content  o f  the l e t t e r  s t r i n g ,  s in ce  

CVCs high in meaningful ness o f ten  fo l lo w  patterns  found in common . 

words, w hi le  low meaningful ness  CVCs o f ten  appear to  have no 

r e l a t io n s h i p  to  the l e t t e r  s t r i n g s  found in words.

Response b i a s ,  on the o ther  hand, i s  the manner in which the  

su b jec t  uses the ra t in g  s c a l e .  Subjects  in the rec ogn i t ion  study  

responded us ing a s i x - p o i n t  ra t in g  s c a l e .  D i f feren ces  in the . 

meaningful ness combinations o f  the four st imulus con d i t ion s  may r e s u l t  

in s u b je c t s  using the s c a l e s  d i f f e r e n t l y .  Under one experimental  

condit ion  s u b jec t s  may spread out t h e i r  responses to  Signal t r i a l s  more 

than to  Noise t r i a l s  or v ic e  versa .  The mean category response may 

s h i f t  more fo r  Signal t r i a l s  than fo r  Noise t r i a l s  under c e r ta in  

experimental  c o n d i t io n s .  In t h i s  s tudy ,  t h i s  i s  what i s  meant by 

response b i a s .  Subjects may use the s c a l e  d i f f e r e n t l y  under the four 

con d i t ion s  in a system atic  way. Measurement o f  such system at ic  s h i f t s  

may provide addit iona l  information on how meaningful ness  or reading  

a b i l i t y  in f lu e n c e s  su b jec t  performance in a Short-Term Memory task  such 

as th a t  used in the present  study.

I t  must be pointed  out th at  t h i s  d e f i n i t i o n  o f  response bias  

does not r e f e r  to the type o f  response s e t  in d iv id u a l s  d i sp lay  when 

responding on a ra t in g  s c a l e  (G ui l ford ,  1954) .  In response s e t s ,  a
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tendency to  use extremes o f  the s c a l e ,  the cen ter  o f  the s c a l e ,  or a 

normal d i s t r i b u t i o n  o f  responses i s  determined by the s u b jec t s  

p e r s o n a l i ty  or in f luenced  by the i n s t r u c t i o n s .  S e n s i t i v i t y  and 

response b ias  measures in t h i s  study are not s e n s i t i v e  to  t h i s  type o f  

s e t .

Three measures o f  s e n s i t i v i t y  and response b ias  were used in 

analyzing the performance o f  the two reading achievement groups.  The 

measure o f  s e n s i t i v i t y  i s  the area under the Receiver Operating 

C h a r a c te r i s t i c  (ROC) curve (P^),  as def ined  by Green and Swets (1966) 

and McNicol (1972) .  This g e n era l ly  accepted measure provides an 

a n a ly s i s  s e n s i t i v e  to the e f f e c t s  o f  meaningful n e s s ,  a s s o c i a t i o n  values  

r e la te d  to  meaningful n e s s , and other  d i s t i n c t i v e  f ea tu res  o f  the CVC 

trigrams used as st imulus m a te r i a l s .  This measure should a l s o  be 

s e n s i t i v e  to  any process ing  d i f f e r e n c e s  r e la te d  to the su bjec t  

v a r ia b le .

The measure o f  response b ias  used was a m odif ica t ion  o f  the  

Chi-square Goodness o f  F i t  T es t .  This t e s t  measures response b ias  as 

def ined  e a r l i e r .  Shontz (1967) d i s c u s s e s  t h i s  measure in h i s  study o f  

fa c to r s  a f f e c t i n g  the process ing  o f  s e q u e n t i a l l y  presented form parts .  

He found t h i s  measure to  be s e n s i t i v e  to  system atic  changes in the use 

o f  the ra t in g  s c a l e  as a funct ion  o f  the experimental v a r i a b l e s .

A th ir d  measure,  an a n a ly s i s  o f  the Mean Rating Category Values,  

should provide information regarding both s e n s i t i v i t y  and response  

b ia s .  Shontz (1967) has e s t a b l i s h e d  th a t  t h i s  measure i s  useful  in 

the in t e r p r e t a t io n  o f  information regarding response b ias  data.
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Area Under the ROC Curve (A)

P l o t t i n g  the p r o b a b i l i t i e s  o f  c o r r e c t  rec o g n i t io n s  (Hit  Rates)  

versus "false"  rec o g n i t io n s  o f  New st imulus  m ater ia ls  (F a l se  Alarms) 

from the ra t in g  s c a l e  data on the u n it  square y i e l d s  the Receiver  

Operating C h r a c te r i s t i c  Curve d iscu ssed  by Green and Swets (1966) and 

McNicol (1972) .  As d iscu ssed  e a r l i e r ,  the area under the ROC curve 

has become a ge n e r a l ly  accepted measure o f  s e n s i t i v i t y  as i t  i s  

independent o f  changes in response b i a s .  This non-parametric measure 

i s  useful  when assumptions regarding the parametric measures o f  

s e n s i t i v i t y  (d / )  and response b ias  (3)  cannot be met. P lo t s  o f  the  

p r o b a b i l i t y  data from t h i s  experiment on double p r o b a b i l i t y  paper 

in d ica ted  th a t  the assumptions fo r  parametric measure had not been met.  

The area measure ( P ( A ) )  has been shown to be comparable to  d/ (McNicol,  

1972) and was chosen as the b es t  measure o f  s e n s i t i v i t y .

Area values  were computed for  each s u b je c t .  These values were 

used as data po in ts  for  a two-way ANOVA for  the area under the ROC 

curve as a measure o f  s e n s i t i v i t y .  The two-way ANOVA Table i s  

• i l l u s t r a t e d  in Table 2.  There were s i g n i f i c a n t  d i f f e r e n c e s ,  F ( I ,  72)

= 2 4 .2 0 ,  !P < .0 0 1 ,  in s e n s i t i v i t y  as a funct ion  o f  meaningfulness  

con d i t ion s  in d ic a t i n g  th a t  a l l  su bjec t  groups were in some way 

cognizant  o f ,  and u s in g ,  the f ea tu res  o f  the s t im uli  in reaching  

d e c i s i o n s .  The mean area values  fo r  the High WRAT group were:  

High-High, .796; High-Low, .895; Low-High, .773; and Low-Low, .612.  

Mean area va lues  fo r  the Low WRAT group were .766; .344; .737; and
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.737 ,  r e s p e c t i v e l y .  There were no s i g n i f i c a n t  d i f f e r e n c e s  in the  

s e n s i t i v i t y  o f  the two reading achievement groups,  F ( I ,  72) = 1 .2 3 ,  

£> .05 .

Table 2

' Analys is  o f  Variance for  Area Under the ROC Curve 
As a Measure o f  S e n s i t i v i t y

Source SS DF MS F

Meaningful ness (R) 0.522 3 0.207 24.200***

Reading Level (B) 0.011 I 0.011 - 1.232

R B I n teract ion 0.010 3 0.003 0.396

Indiv idua ls 0.517 72 0.009 — — —

Total 1.260 79 --- ---

* * * S ig n i f i c a n t  beyond the .001 l e v e l .

The r e l a t i v e  d i f f e r e n c e s  in s e n s i t i v i t y  between st imulus  

con d it ion s  and the two reading achievement groups are i l l u s t r a t e d  in 

Figure I .  I t  should be noted th a t  i t  i s  g en era l ly  not appropriate to  

combine raw data from in d iv id u a l s  as i l l u s t r a t e d  in Figure I as large  

d i f f e r e n c e s  in the s lop es  o f  the indiv idual curves e x i s t  (McNicol, 

1972).  I t  i s  inc luded here for  i l l u s t r a t i o n  purposes on ly .

In previous s tu d ie s  ( Raser, 1970; and Thompson-Gibbs, 1972) ,  

d i s t i n c t  d i f f e r e n c e s  in the pattern o f  rec ogn i t ion  performance were 

found when meaningfulness was varied as a st imulus  v a r i a b l e .  Superior  

rec o g n i t io n  performance occurred when both Old and New CVCs were high 

in meaningfulness .  In t h i s  s tudy ,  s u b je c t s  appear to  have u t i l i z e d
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con tras t  e f f e c t  in add it ion  to  the  st imulus  propert ie s  r e la te d  to  

meaningful n e s s .  Recognition performance was superior  fo r  both groups 

when the Old CVCs were high in meaningful ness and New CVCs were low.  

Inspect ion  o f  the rep re se n ta t ion s  o f  the ROC curves fo r  each 

meaningfulness condit ion  c l e a r l y  i l l u s t r a t e s  the d e c l in e  o f  s e n s i t i v i t y  

in the fo l lo w in g  manner:

1.  Subjects  Were most s e n s i t i v e  to  the High-Low con d i t ion .

Not only  were s u b jec t s  s e n s i t i v e  to  the p rop ert ie s  o f  the  

st imulus  CVCs th a t  provided cues for  l a t e r  i d e n t i f i c a t i o n ,  

but they seemed to  be ab le  to  pick  up the co n tr a s t  in the  

two l e v e l s  o f  meaningful n ess .

2.  Jhe second l e v e l  o f  s e n s i t i v i t y  was to the High-High 

c o n d i t io n .  In t h i s  c a s e ,  s u b jec t s  were s e n s i t i v e . t o  the  

s im i l a r  p rop ert ie s  o f  both Old and New CVCs, apparently  

making comparisons with a c c e s s i b l e  rep resenta t ions  in the  

memory codes,

3.  The th ird  l e v e l  o f  s e n s i t i v i t y  was to  the Low-High 

c o n d i t io n .  Under t h i s  c o n d i t io n ,  the Old CVCs a llow for. 

few a s s o c i a t i o n s  th at  might a id  the observer  in h is  d ec i s ion  

process .  The f a c t  th a t  the New CVCs are high in 

meaningful ness and are th e r e fo r e  more wordlike  in nature,  

probably provides a co n tr a s t  e f f e c t  that  o f f e r s  the major 

cue fo r  the s u b j e c t ' s  d e c i s io n  process ,

4.  As expected ,  the lowest  l e v e l  o f  s e n s i t i v i t y  was present  

in the Low-Low c o n d i t io n .  There i s  l i t t l e  information  

contained in the st imulus  th a t  a l low for  the formation o f
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a s s o c i a t i o n s  with o ther  information nor i s  there  any 

c o n tra s t  information a v a i l a b l e .

An in s p ec t io n  o f  Figure I su ggests  th a t  there  were s l i g h t  

d i f f e r e n c e s  in rec ogn i t ion  performance between the two reading  

achievement groups across  a l l  four meaningful ness c o n d i t io n s .  While 

not s t a t i s t i c a l l y  s i g n i f i c a n t ,  F ( I ,  72) = 1 .232 ,  £ > .0 5 ,  th ese  

d i f f e r e n c e s  in s e n s i t i v i t y  may be r e la t e d  to the manner in which 

s u b jec t s  process  the st imulus  m a te r ia l s .  Jackson (1980) su ggests  the  

l e s s  s k i l l e d  reader i s  more l i k e l y  to  process  the indiv idual components 

o f  the st imulus  s e r i a l l y  rather  than as a u n i t .  What i s  not c l e a r  i s  

at  what l e v e l  the degree o f  reading achievement ( r e l a t e d  to  

chronological  age ,  academic l e v e l ,  and reading a b i l i t y ) ,  a f f e c t s  the  

s e n s i t i v i t y  o f  the su b jec t  to  the p rop ert ie s  o f  the s t im u lu s .

The p o s s i b i l i t y  should be considered  th at  only  those  su bjec ts  

who were reading a t  the lower end o f  the range were process ing  the  

components o f  the s t im ulus  d i f f e r e n t l y  from other s u b j e c t s .  This would 

c r e a te  the d i f f e r e n c e s  in s e n s i t i v i t y  th at  are ev ident  in the p i c t o r i a l  

rep resenta t ion  o f  the ROC curves .  I f  only  those  s u b jec t s  a t  the lower 

end o f  the range o f  WRAT scores  are performing d i f f e r e n t i a l l y ,  however,  

there  would not be s u f f i c i e n t  d i f f e r e n c e s  between the groups to  be 

s t a t i s t i c a l l y  s i g n i f i c a n t .  Additional s tu d ie s  separat ing  subjec ts,  in to  

groups d i f f e r i n g  in degree o f  reading a b i l i t y  as o u t l in ed  above would 

be necessary  to  determine where d i f f e r e n c e s  in s e n s i t i v i t y ,  i f  any, 

would e x i s t .
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Chi Square Values as a Measure o f  Response Bias

Chi-square values  can be used in t e s t i n g  the Goodness-of-F it  o f  

a t h e o r e t i c a l  curve to  an observed frequency d i s t r i b u t i o n  (McNemars . 

1969).  The Chi-square Goodness-of-F it  technique enables us to  t e s t  

whether the frequencies  o f  an experimental  d i s t r i b u t i o n  depart from 

those  o f  a th e o r e t i c a l  curve s u f f i c i e n t l y  to  be regarded as chance 

departures .

A m od if ica t ion  o f  the Chi-square Goodness-of-F it  t e s t  as used 

by Shontz (1967) was employed to a s s e s s  the system atic  v a r i a t i o n s  in 

response b ias  as a funct ion  o f  meaningful ness and reading achievement  

l e v e l .  S ince the assumptions for  the  parametric measure (g) could not  

be met, t h i s  non-parametric measure was chosen as the most s u i t a b le  

means o f  eva lua t ing  response bias  because i t  can provide data that  

r e f l e c t  d i f f e r e n c e s  in the use o f  ra t in g  s c a l e s  across  c o n d i t io n s .

The frequency data were organized as shown in Figure 2.  In 

t h i s  c a s e ,  the ordering o f  conf idence  l e v e l s  i s  reversed for  the New 

CVC p r e s e n ta t io n s .  This new matrix pa irs  those  c e l l s  th a t  are  

eq u iva le n t  in conf idence  and accuracy.  As a r e s u l t ,  as s e n s i t i v i t y  

changes,  the two frequency d i s t r i b u t i o n s  can be expected to change 

concurrent ly .  The shape o f  the two d i s t r i b u t i o n s ,  when no response  

bias  i s  p r e s e n t ,  w i l l  be s i m i l a r ,  and the Chi-square value w i l l  be 

smal l .  I f ,  however, there  are system atic  s h i f t s  in response bias  

across  c o n d i t io n s ,  the Chi-square values  w i l l  become la r g e r  as the two 

frequency d i s t r i b u t i o n s  d i f f e r  s y s t e m a t i c a l l y .  As t h i s  measure i s  

i n s e n s i t i v e  to  both s e n s i t i v i t y  and v a r ia t io n  b i a s ,  i t  serves  as an 

independent measure o f  response b ia s .  ■

23
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Figure 2

Sample Frequency Data as Organized f o r  Computation 
o f  Chi-Square Measure o f  Response Bias

Response b i a s , as d iscussed  he re ,  i s  not the  type o f  response 

s e t  c h a r a c te r i z e d  by a s u b j e c t ' s  c o n s i s t e n t  i d io s y n c r a t i c  use o f  the  

r a t i n g  s c a l e .  This measure i s  s e n s i t i v e ,  however, to  changes in the  

use o f  the  sca le  due to experimental  c o n d i t io n s .  As an example, the re  

may be changes in the  d i s t r i b u t i o n  o f  responses  on Signal t r i a l s  (Old 

CVCs) w i thout  concomitant changes in Noise t r i a l  d i s t r i b u t i o n s .  I f  

s e n s i t i v i t y  changes across  cond i t ions  but the  use o f  the  r a t i n g  sca le  

remains co n s tan t  f o r  Signal and Noise t r i a l s ,  the  responses  w i l l  be 

d i s t r i b u t e d  in s i m i l a r  p a t t e r n s ,  and the  r e s u l t a n t  Chi-square  Goodness- 

o f - F i t  t e s t  value w i l l  be smal l .  I f  response d i s t r i b u t i o n s  are  

d i f f e r e n t  f o r  Signal and Noise cond i t ions  the  r e s u l t a n t  Chi-square 

value w i l l  be l a r g e .  Differences  in Chi-square values across  the
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d i f f e r e n t  meaningfulness and su b jec t  con d i t ion s  provide the measure o f  

response  b ia s .

Chi-square values  were c a l c u la t e d  for  each s u b j e c t .  These 

values  were then transformed us ing + Vx+1 to  s t a b i l i z e  the variance  

o f  d i s t r i b u t i o n  o f  the Chi-square values  ( Snednecor and Cochran, 1980).  

The transformed values  were analyzed us ing the same ANOVA model as was 

used on the a n a ly s i s  o f  the area under the ROC curve.  I t  must be 

pointed out th a t  th ese  values  are used only  as data po in ts  in the ANOVA 

and have no other  s i g n i f i c a n c e  in the overa l l  a n a ly s i s  o f  r e s u l t s .

The r e s u l t s  o f  the a n a ly s i s  are shown in Table 3.  The 

n o n s i g n i f i c a n t  F ( 3 ,  72) = 2 .0 5 9 ,  £ > .0 5 ,  in d ic a t e s  there  were no 

s i g n i f i c a n t  changes in the use o f  the r a t in g  s c a l e  as a funct ion  o f  

meaningful n e s s .  There were,  however, obvious system atic  d i f f e r e n c e s  

in the  use o f  the ra t in g  s c a l e  as a funct ion  o f  the s u b jec t  v a r ia b le .  

The s i g n i f i c a n t  d i f f e r e n c e  F ( I ,  72) = 4 .4 9 5 ,  P<.05 found in reading  

achievement l e v e l  in d ic a t e s  th at  there  were system atic  d i f f e r e n c e s  

in the way the two reading achievement groups used the r a t in g  s c a l e .  

Means for  the High WRAT group were: High-High,  3 .59 ;  High-Low, 3 .36;

Low-High, 3 .4 ;  and Low-Low, 4 . 3 9 .  Means for  the.Low WRAT group were 

4 . 3 4 ,  4 . 4 9 ,  3.64., and 4 . 6 2 ,  r e s p e c t i v e l y .  This measure, however,  

w hi le  providing ev idence  th a t  there  were d i f f e r e n c e s  in response bias  

as a funct ion  o f  reading achievement l e v e l ,  does not provide  c lues  to  

the manner in which they d i f f e r .  These d i f f e r e n c e s  are more c l e a r l y  

i l l u s t r a t e d  in the d i s c u s s io n  o f  the Mean Rating Category Values th at  

f o l l o w s .
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Analys is  o f  Variance fo r  Chi Square (2x6)  
as a Measure o f  Response Bias

Table 3

Source SS DF MS F ■

Meaningful ness (R) . 9.783 3 3.261 2.059

Reading Level (B) 7.102 I 7.120 4.495*

R/B Interact ion 3.006 3 1.002 0.633

Indiv iduals 114.032 72 1 .584 — —

Total 113.942 79 -I-

*£<.05

Mean Rating Category Values

The a n a ly s i s  o f  the d i f f e r e n c e s  in mean conf idence  l e v e l s  for  

each condit ion  provides an information measure for  both response bias  

and s e n s i t i v i t y .  By adding the response condit ion  (Old or New CVC) as 

addit iona l  v a r ia b le s  in the ANOVA, i t  i s  p o s s i b l e  to  obtain  an a n a ly s i s  

s e n s i t i v e  to  ev idence th a t  mean conf idence  l e v e l s  are a f f e c t e d  by 

st imulus  co n d i t io n s .

As s e n s i t i v i t y  changes ,  the mean value o f  the ra t in g  category  

should decrease  for  the Old response ca teg o r y ,  and c o n v e r s e ly ,  increase  

for  the New response category .  To provide a measure where the two mean 

values are p o s i t i v e l y  r e la t e d  to  one another ,  and to avoid negat ive  

values  in the ANOVA, the value  o f  the New mean rat ing  i s  subtracted  

from seven ( £  r a t in g  c a t e g o r i e s  plus on e) ,  As s e n s t i v i t y  to st imulus  

con d i t ion s  changes ,  t h e r e f o r e ,  the two means would now tend t o . s h i f t
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upward or downward s im ultaneous ly .  The d i f f e r e n c e  between mean rat ing  

category values  fo r  Old and New s t im u l i  i s  the index o f  s e n s i t i v i t y .  

D if f e r in g  d i s t r i b u t i o n s  o f  response w ith in  each o f  th ese  means across  

st imulus  con d i t ion s  in d ic a t e  changes in response b ia s .  Figure 3 

i l l u s t r a t e s  th es e  s h i f t s  in value and provides some evidence o f  the  

manner in which su b jec t  groups d i f f e r .

To more c l e a r l y  i l l u s t r a t e  the d i f f e r e n c e s  between the subjec t  

g r o u p s , t h e  transformat ions  o f  the Old response  ca tegory data were not  

used when p l o t t i n g  the data for  Figure 3. The data po in ts  r e f l e c t  the  

o r ig in a l  mean category ra t in g  values  fo r  Old CVCs.

A f in a l  type a n a ly s i s  o f  variance was conducted to provide  

information s e n s i t i v e  to  i n t e r a c t i o n s  between reading achievement  

groups,  st imulus  con d i t ion s  (meaningfulness)  and mean conf idence  

ra t in g s  for  each response condit ion  (Old or New). The four-way ANOVA 

(r(BC)D) provides a measure o f  the d i f f e r e n c e s  in s e n s i t i v i t y  and 

response b ias  th at  may e x i s t  between the  two reading achievement  

groups, and any in t e r a c t io n  th a t  may be present  between the mean 

conf idence  r a t i n g s ,  st imulus  c o n d i t io n s ,  and reading achievement  

groups.

This measure i s  redundant with the two measures p rev ious ly  

reported.  As in d ica ted  in Table 4 ,  t h i s  ANOVA does provide addit ional  

information regarding the d i f f e r e n c e s  in performance between the two 

reading achievement groups.  Of p a r t i c u l a r  i n t e r e s t  i s  the s i g n i f i c a n t  

in t e r a c t io n  between meaningfulness co n d i t io n s  and response category  

r a t i n g s ,  F (3 ,  72) = 3 .3 5 0 ,  p<.02 ,  i n d ic a t i n g  that  there  were
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Figure 3

Mean Response Categories for  Old and New CVC Conditions

When the response was I ,  2 ,  or 3,  the su b jec t  be l ieved  the CVC was Old; 
when responding 4 ,  5 ,  and 5 ,  the su bjec t  be l ieved  the CVC was New.
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system atic  d i f f e r e n c e s  in the mean rat ing  category between groups as a 

funct ion o f  meaningfulness.

Table 4

Analys is  o f  Variance for  Mean Rating Category Values  
as a Measure o f  S e n s i t i v i t y  and Response Bias

Source SS DF MS F

r/BC 26.004 72 .361 —

Reading Level (B) .494 I .494 1.370

Meaningfulness (C) 14.301 3 4.767 13.119***

Response Cat. (D) 10.126 I 10.126 59.279***

rD/BC 12.299 72 .170 —

BC 1.658 3 .552 1 .531

BD .238 I .238 I .396

CD 1.716 3 .572 3.350**

BCD 1 .086 3 .362 2.120

Total 67.926 159 — —

***£<.001 
**£<. 02

To see  what i s  a c t u a l l y  happening,  r e fe r  back to Figure 3. The 

s i g n i f i c a n t  d i f f e r e n c e  in the use o f  the rat ing  s c a l e s  i s  a r e s u l t  o f  

the d i f f e r e n c e  in the degree o f  change across  the four s t im ulus .  The 

pattern o f  the change i s  roughly s im i l a r  for  both reading achievement  

groups,  but i t  i s  ev ident  th at  the low reading achievement group 

experiences  a much more dramatic s h i f t  in conf idence  for  the Low-High
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and Low-Low c o n d i t io n s .  I t  should be noted that  the High WRAT group 

e x h i b i t s  a c o n s i s t e n t l y  higher l e v e l  o f  conf idence .  This i s  a lso  

r e f l e c t i o n  o f  the d i f f e r e n c e s  in s e n s i t i v i t y  seen in the ROC curves  

o f  Figure I .

The mean ra t in g  category values  o f  the High WRAT group remain 

almost equal ( 1 . 9 3 ,  2 .26 fo r  Old CVCs; 2 . 0 4 ,  2 .08  for  New CVCs) under 

the High-Low and How-High co n d i t io n s .  The Low WRAT group, however, 

e x h i b i t s  a s h i f t  in conf idence  l e v e l  ( 1 . 9 6 ,  2 .73  for  Old CVCs; 2 .3 8 ,  . 

2 .9  fo r  New CVCs) th a t  su gges ts  th at  perhaps there has been a change 

in decision-making s t r a te g y  or in the manner in which the st imulus
I

i s  being processed ,  or both.  The High WRAT group appears;.able to 

u t i l i z e  the c o n tra s t  in'meaningful ness during the d e c i s io n  p rocess ,  

w hi le  the Low WRAT group appears not to  be u t i l i z i n g  t h i s  f e a tu re .

In the Low-Low c o n d i t io n ,  the High WRAT group e x h i b i t s  an 

extreme s h i f t  toward guessing  (2 .55  Old, 3 . 8 ,  New CVC) and the mean 

ra t in g  category values  for  the two reading achievement groups becomes 

nearly  equal.  This su ggests  th at  the lack o f  fea tu res  normally 

a v a i l a b l e  to  the su b jec t  when l e t t e r  s t r i n g s  are or th ograp h ica lIy 

c o rr ec t  (as in the case o f  the High meaningful ness con d it ion )  may be 

r es p o n s ib le  fo r  the s h i f t  in the d e c i s io n  c r i t e r i o n .  These, s h i f t s  in 

mean rat in g  category values  as d iscussed  here are the f e a tu r e s  that  

i l l u s t r a t e  changes in both s e n s i t i v i t y  and response bias  across  

co n d i t io n s .
/

The d i f f e r e n c e s  i l l u s t r a t e d  here r a i s e  questions  regarding the  

manner in which the st imulus  m ater ia ls  are processed in each con d it ion .  

Gibson's 1969 a n a ly s i s  o f  reading s k i l l s  su ggests  that  the s k i l l e d
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reader reads In terms o f  h igher  order u n i t s ,  or chunks,  us ing the  

various  s t r u c tu r a l  r e g u l a r i t i e s  found in w r i t t e n  language.  D if feren ces  

in performance,  then ,  may be r e la t e d  to  t h i s  a b i l i t y ,  but cannot be 

complete ly  expla ined by the data from t h i s  study.

Jackson (1980) su ggests  th at  there  are two independent  

components o f  reading a b i l i t y .  The major component i s  made up o f  the  

general language s k i l l s  necessary  for  understanding language,  

regard less  o f  modality.  The second component o f  reading a b i l i t y  

in vo lves  the processes  th at  access  memory codes for  v isua l  

rep re se n ta t ion s  at  the more a b s tr a c t  l e v e l s  o f  a n a l y s i s .  Jackson 

further  su gges ts  th at  the b e t t e r  reader has f a s t e r  a c c e ss  to l e t t e r  

i d e n t i t y  codes ,  a s k i l l  r e la t e d  not on ly  to  reading (or l e t t e r  

r e c o g n i t i o n ) ,  but to  the rec ogn i t ion  o f  any v isual  pattern having a 

learned a b s tr a c t  r ep re se n ta t io n .  He proposes that  there  may be two 

sources o f  d i f f e r e n c e  between s k i l l e d  and l e s s  s k i l l e d ,  readers .  The 

f i r s t  i s  the p o s s i b i l i t y  th at  the s k i l l e d  reader ,  a t  an e a r ly  age,  has 

developed the a b i l i t y  to access  memory codes for  v isual  p at terns  f a s t e r  

than has the l e s s  s k i l l e d  reader a t  the same chronological  age.  The 

a l t e r n a t i v e  p o s s i b i l i t y  i s  th at  the s k i l l e d  reader ,  through p r a c t i c e ,  

has fu r th er  automatized the s k i l l s  o f  rec o g n i t io n  fo r  any meaningful  

visual  p at tern .  In h is  study o f  v isua l  encoding speed,  Jackson found 

th a t  d i f f e r e n c e s  in performance are r e la t e d  to  a more general  

d i f f e r e n c e  in the a b i l i t y  to acce ss  memory codes for  meaningful  

p attern s .  This d i f f e r e n c e  in a b i l i t y  could produce the system atic  

c r i t e r i o n  s h i f t s  observed in t h i s  study.
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In reviewing the post-experimental  q u e s t io n n a ir e s ,  i t  was noted 

th at  both the s k i l l e d  and l e s s  s k i l l e d  readers observed the lack o f  

"word-l ike" q u a l i t y  in the low meaningful ness CVCs, but the s k i l l e d  

readers more f req u en t ly  commented th at  the New high meaningful ness CVCs 

were more meaningful ,  and th a t  they could a s s o c i a t e  them with other  

known words. This may exp la in  the d i f f e r e n c e s  in the mean ra t in g  

category values  th a t  were ev ident  in the Low-High c o n d i t io n .  The more 

s k i l l e d  reader ,  even though unable to a s s o c i a t e  the Low CVC with "word 

p attern s ,"  was able  in the short  time a v a i l a b l e  to  process  the  

information and reach a d ec i s io n  based on the con tras t  e f f e c t .  The 

l e s s  s k i l l e d  reader , ’ on the other  hand, may not have been able  to 

a rr ive  a t  some s o r t  o f  "Iike-un l ike"  d e c i s io n  due to  d i f f e r e n c e s  in 

the e f f i c i e n c y  o f  a cce ss in g  memory codes .  This would tend to produce 

a s h i f t  in c r i t e r i o n  as evidenced by a higher frequency o f  guess ing .  

This hypothes is  i s  supported by the s h i f t  in the mean ra t in g  category  

value  i l l u s t r a t e d  in Figure 3.

D i f feren ce s  in the manner o f  process ing  st imulus m ater ia ls  may 

a l s o  account fo r  the d i f f e r e n c e s  in performance between the two reading  

achievement groups, Underwood and Bargh (1982) suggest  th a t  when 

d i s t i n c t i v e  f ea tu res  are not a v a i l a b l e  in l e t t e r  s t r i n g s  recogni t ion  

w i l l  be more l i k e l y  to  proceed through a s e r i a l  scanning s t r a t e g y .  The 

use o f  l e s s  frequent l e t t e r  combinations as in the case o f  the Low 

meaningful ness CVC provides fewer cues fo r  phonological  coding in much 

the same manner as using unfamiliar  combinations o f  l e t t e r  form w i l l  

do. When l e t t e r  combinations are high in meaningfulness ,  and,  

t h e r e f o r e ,  more f a m i l i a r ,  they  w i l l  be processed as a s i n g l e  u n i t .  The
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The High WRAT group was more aware o f  the f a m i l i a r i t y  o f  the  

combination,  and was more e f f i c i e n t  in the use o f  a rec ogn i t ion  

s t r a t e g y .  The Low WRAT group f a i l e d  to  use t h i s  information  

e f f i c i e n t l y .

This view i s  supported by Healy 's  1981 d is cu s s io n  o f  the ru le s  

readers use to process reading u n i t s .  She suggests  th a t  readers g ive  

more p r i o r i t y  to  r e s o lv in g  the general shape (or envelope) o f  a group 

o f  l e t t e r s  when searching for  a t a r g e t  l e t t e r .  When the group o f  

l e t t e r s  i s  w r i t t e n  in a l t e r n a t e  upper and lower case l e t t e r s ,  creat ing  

an unfamiliar  l e t t e r  p a t tern ,  t a r g e t  recogn i t ion  in c r e a s e s .  She 

suggests  t h i s  i s  due to the n e c e s s i t y  for  process ing  each l e t t e r  in 

unfamiliar  materia l  as an indiv idual u n i t .  On the o ther  hand, subjec ts  

f a i l e d  to  recognize  t a r g e t  T et ters  e f f i c i e n t l y  when the l e t t e r  was 

imbedded in material  th a t  could be processed as a common, fa m i l ia r  

u n i t .

These f ea tu res  o f  l e t t e r  s t r i n g  process ing  may account for  the  

performance d i f f e r e n c e s  between the two reading groups, and may a lso  

provide c lu e s  to  the d i f f e r e n c e s  in s e n s i t i v i t y  noted across  

meaningful ness c o n d i t io n s .  The High WRAT group appeared to  be aware 

o f  the f ea tu res  o f  the High CVC, w hi le  the Low WRAT group did not.  

Coding s t r a t e g i e s  were th ere fo re  l e s s  e f f i c i e n t  and more s u s c e p t i b l e  

to  d isrupt ion  s in c e  they were not u t i l i z i n g  the meaningful ness  

information th a t  was a v a i l a b l e .

v
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Summary and Conclusions ■

This study has measured d i f f e r e n c e s  in recogn i t ion  memory 

performance as a funct ion  o f  the su b jec t  var iab le  reading achievement  

l e v e l  as measured by a t e s t  o f  rec ogn i t ion  reading.

While there  were no s i g n i f i c a n t  d i f f e r e n c e s  between reading  

achievement groups as a funct ion  o f  s e n s i t i v i t y  to st imulus  

c o n d i t io n s ,  s i g n i f i c a n t  v a r ia t io n s  in the manner in which the two 

groups used the ra t in g  s c a l e  occurred.  These r e s u l t s  were in terpreted  

in terms o f  d i s c u s s io n s  by Jackson (1980 ) ,  Healy (1981 ) ,  and Underwood 

and Bargh (1982) th at  suggested  th a t  d i f f e r e n c e s  e x i s t e d  in the manner 

in which s u b je c t s  access  memory codes in recogn i t ion  ta s k s .  The data 

from t h i s  study could not be used to  d i f f e r e n t i a t e  between s t r a t e g i e s  

th a t  may have been used.

The s t a t i s t i c a l  measures employed in t h i s  study appear to 

provide a v ia b le  approach fo r  an in-depth  eva luat ion  o f  recogn i t ion  

s t r a t e g i e s  and processes  u t i l i z e d  by s u b je c t s  in the rec ogn i t ion  o f  

l e t t e r  s t r i n g s .  I f  a measure i s  used th a t  confounds response b ias .and  

s e n s i t i v i t y ,  there  i s  no way o f  knowing whether d i f f e r e n c e s  in subjec t  

performance i s  r e la t e d  to  one or to the o th er .  A simple Old or New 

response does confound th ese  measures and g iv e s  l i t t l e  information  

regarding the v a r ia b le s  o f  i n t e r e s t .

The use o f  the m u l t i - l e v e l  conf idence  rat ing  s c a l e  measure o f  

s e n s i t i v i t y  and response b ia s  al lowed for  an a n a ly s i s  o f  the  

d i f f e r e n c e s  in rec ogn i t ion  s t r a t e g y ,  i , e . , response b i a s .  The s h i f t
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in conf idence  l e v e l s  su gges ts  th at  there  may be a breakdown in st imulus  

encoding and r e t r i e v a l  mechanisms as a funct ion  o f  reading achievement  

l e v e l .

The weakness o f  the present  study i s  th at  w hi le  there  are 

performance d i f f e r e n c e s  as :a funct ion  o f  reading achievement l e v e l , 

there  i s  not s u f f i c i e n t  information to j u s t i f y  an e x p l i c i t  th e o r e t i c a l  

statement regarding the exact  nature o f  the d i f f e r e n c e s .  What i s  

needed i s  a measure th a t  a l lows fo r  the development o f  a hypothesis  

regarding the response, b ias  mechanism, and the encoding s t r a t e g i e s  

underlying i t .  The development o f . s u c h  a hypothesis  would provide a 

conceptual framework th a t  could have important im p l ica t ion s  fo r  the . 

development o f  remedial techniques  fo r  d y s l e x i c  and minimal cerebral  

dysfunct ion syndrome readers.

I f ,  as Jackson s u g g e s t s , the l e s s  s k i l l e d  reader i s  s imply not  

e f f i c i e n t  in the process o f  ac c e ss in g  l e t t e r  codes ,  i t  i s  p o s s i b l e  th at  

changes in response b ias  are due to  the s u b j e c t ' s  i n a b i l i t y  to  reach a 

d e c i s io n  q u ic k ly ,  th e r e fo r e  lowering h i s / h e r  conf idence  in the accuracy  

o f  the response .  Concentrating future  s tu d ie s  on the r e l a t io n s h i p  

between meaningful ness and t h i s  s u b jec t  v a r i a b l e s ,  reading achievement,  

in terms o f  response b ias  may be a major i s s u e  in determining the  

s tru ctu re  o f  the d i f f e r e n c e s  in rec ogn i t ion  performance. The addit ion  

o f  a response time measure to  the present  paradigm, combined with a 

m u lt iv a r ia te  approach to the mean r a t in g  category measure,  would more 

complete ly  address the v a r ia b le s  o f  i n t e r e s t  and provide another fa c e t  

to the information regarding the nature o f  response b i a s .  Such an
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approach would al low for  a more p r e c i s e  eva luat ion  o f  the s t r a t e g i e s  

u t i l i z e d  by s u b je c t s  with reading d i s a b i l i t i e s  in l e t t e r  s t r in g  

r e c o g n i t io n .
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APPENDIX A

I n s tr u c t io n s  to  Subjects

The task you are about to perform i s  a recogn i t ion  ta s k .  You 

w i l l  be scored on the amount o f  information you are ab le  to  recognize .  

The s l i d e s  you w i l l  s ee  on the screen before  you are known as CVC or 

consonant-vowel-consonant tr igrams.  A s e r i e s  o f  th ese  CVCs w i l l  be 

f la sh ed  on the screen .  I t  w i l l  be necessary  for  you to  keep your eyes  

focused on the screen during presen ta t ion  as they w i l l  be. f la sh ed  very

q uick ly .  . .

At the end o f  the f i r s t  s e r i e s ,  you w i l l  be given a f i f t e e n  

second break.  During t h i s  break you are to  count backwards by threes  

from one hundred--out loud.  At the end o f  t h i s  f i f t e e n  second per iod,  

you w i l l  be to ld  to  s top  counting .  I w i l l  then begin to  show another  

s e t  o f  s l i d e s  on the screen .  Half  o f  th e s e  s l i d e s  w i l l  be the CVCs 

th a t  you saw during the  f i r s t  p resen ta t io n ;  the o ther  h a l f  w i l l  be new 

CVCs--Ones th a t  you've not seen b e fore .  They w i l l  appear on the  

screen fo r  the same length  o f  time as during the presen ta t ion  o f  the  

f i r s t  s e r i e s ,  but there  w i l l  be a longer  period o f  time between the 

s l i d e s  to  g ive  you an opportunity  to  respond.

Your ta s k ,  a f t e r  see in g  each s l i d e  in the second s e r i e s , w i l l  

be to respond with a number th at  in d ic a t e s  a s p e c i f i c  response .  The 

numbers you use w i l l  be I ,  2 ,  3 ,  4 ,  5 ,  or 6.  The numbers one,  two 

and three  in d ic a te  th a t  you b e l i e v e  the CVC you have j u s t  seen i s  an
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OLD CVC, or one you have seen be fore ,  ONE means th at  you are VERY' 

SURE; TWO, th a t  you are FAIRLY SURE; and THREE, th a t  you are only  

GUESSING th at  i t  i s  an OLD CVC..

The numbers fo u r ,  f i v e ,  and s i x  i n d ic a t e  th at  you b e l i e v e  the  

CVC th a t .you  have j u s t  seen i s  a NEW one,  or one th at  you have not 

seen p rev io u s ly .  The numbers fou r ,  f i v e , a n d  s i x ,  however, DO NOT 

FOLLOW THE SAME PATTERN OF CONFIDENCE RATING. The l a r g e s t  number,

SIX, in t h i s  c a s e ,  in d ic a t e s  th a t  you are VERY SURE; FIVE, th at  you 

are FAIRLY SURE; and FOUR, the s m a l le s t  number, in d ic a te s  th at  you are  

j u s t  GUESSING th a t  the CVC i s  new.

Be sure th a t  you use a l l  o f  the responses a v a i l a b l e  to  you i f  

i t  i s  appropriate.  I t  i s  only  r a re ly  true th at  you are very sure or 

guess ing  a l l  o f  the t ime.  Don't l e t  t h i s  confuse you.  You w i l l  be 

given the opportunity  to p r a c t i c e  the s c a l e  u n t i l  you are ease with i t

There w i l l  be two: s e t s  o f  p r a c t i c e  s l i d e s  shown to you so that  

you can p r a c t i c e  the ra t in g  s c a l e  and learn  to  pace y o u r s e l f  to the  

rate  o f  p res en ta t io n .  The f i r s t  s e t  o f  p r a c t i c e  s l i d e s  has ten OLD 

CVCs; the second has. f i f t e e n .  Feel f r e e  to ask quest ions  during the  

p r a c t ic e  s e s s i o n s ,  and to  s top me i f  you need to d iscu ss  the use o f  

the ra t in g  s c a l e .

The actual  experimental t r i a l s  w i l l  c o n s i s t  o f  two blocks o f  

t r i a l s .  Each block w i l l  use 25 OLD CVCs, then FIFTY CVC s-h a l f  w i l l  

be NEW CVCs; the o ther  h a l f  OLD.
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APPENDIX B

Post Experimental Questionnaire

Condition_________________________ _ Name____________________ __________

Please  answer the fo l lo w in g  q u es t ions  to the b es t  o f  your 
a b i l i t y .  When quest ions  require a YES.or NO response ,  check the  
appropriate answer. Other quest ions  may require a check in the  
appropriate space ,  and in a d d i t io n ,  ask you to  make comments regarding  
your a c t i v i t i e s  during the experimental  t r i a l  in which you have j u s t  
p a r t i c i p a t e d .  Make your answers con c i se  but as e x p l i c i t  as p o s s i b l e .  
There i s  space at  the end o f  t h i s  ques t ion na ire  for  any further  
comments you care to  make regarding th es e  questions  or any^other  
aspect  o f  the study.

1. Did you do anything sp ec ia l  to  help you remember each CVC as i t
was presented to you? YES___  NO____

l a .  I f  your answer was YES, what did you do?

1) Pronounce i t  or attempt to?
2) Said each l e t t e r  separate ly?
3) Something e l s e ?  EXPLAIN

2. Did you attempt to r e l a t e  the CVC trigrams to something meaningful 
to  you? As an example,  DEC might be December, or JAN, a name.

YES_____NO_____

3. Did you do anything sp ec ia l  to  help you decide whether a trigram
was OLD or NEW? YES____ NO_____

3a. I f  YES, what did you do,  th in k ,  or look for? EXPLAIN.

4.  Once you had decided on what to look fo r  in making a d e c i s i o n ,
did you change your s tra tegy?  YES____ NO_____

4a. I f  you d id ,  how did you change what you were doing? EXPLAIN.

5. Did you n o t i c e  any d i f f e r e n c e s  in the content o f  the trigrams?
YES____ NO_____

5a. I f  YES, what were the d i f f e r e n c e s ?  EXPLAIN.
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6.  When you responded with . , 2 ,  or 3 ,  and 4 ,  5,  and 6 ,  did those  
responses accu ra te ly  r e f l e c t  a d i f f e r e n c e  in your l e v e l  o f  . 
confidence? In other  words» did ONE mean th at  you were r e a l l y  
sure i t  was OLD, and FOUR r e a l l y  mean th at  you were guessing  
th at  the CVC was NEW? Were a l l  o f  your responses accurate in
the sense  o f  conf idence  in the OLD or NEW rating? YES____ NO_____

6a. I f  your answer i s  NO, p lease  exp la in  why.

7. Should there  have be,en MORE responses a v a i l a b l e ,  represent ing  
in termediate  s t ep s  between the responses you were using?

YES____ NO

8. Were there  any physical  c h a r a c t e r i s t i c s  o f  the s l i d e s  th at  helped
you d i f f e r e n t i a t e  between s l i d e s ?  .YES____NO_____

8a. I f  YES, what were they?

Please  make any other  comments regarding the methods you used to make 
OLD and NEW d e c i s io n s  th a t  wi l l  exp la in  your s t r a te g y .

THANKS FOR TAKING PART IN THE STUDY.
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